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General Information about This Document 

What’s in this document: 
The California Department of Transportation (Caltrans), as assigned by the Federal Highway 
Administration (FHWA), has prepared this Environmental Impact Report/Environmental 
Assessment (EIR/EA), which examines the potential environmental impacts of the alternatives 
being considered for the proposed project located in Los Angeles County, California. Caltrans is 
the lead agency under the National Environmental Policy Act (NEPA). The City of Santa Monica 
is the lead agency under California Environmental Quality Act (CEQA). The document tells you 
why the project is being proposed, what alternatives we have considered for the project, how 
the existing environment could be affected by the project, the potential impacts of each of the 
alternatives, and the proposed avoidance, minimization, and/or mitigation measures. 

What you should do: 
• Please read this document. 
• Additional copies of this document and related technical studies are available for review at:  
o Caltrans District 7, 100 S. Main Street, Los Angeles, CA 90012; 
o Santa Monica Main Library, 601 Santa Monica Boulevard, Santa Monica, CA 90401; 
o Montana Avenue Branch Library,1704 Montana Avenue, Santa Monica, CA 90403; 
o Fairview Branch Library, 2101 Ocean Park Boulevard, Santa Monica, CA 90405; 
o Pico Branch Library, 2201 Pico Boulevard, Santa Monica, CA 90405; and  
o Ocean Park Branch Library, 2601 Main Street, Santa Monica, CA 90405. 

• This document may be downloaded at the following websites: www.dot.ca.gov/d7/env-docs 
and www.smgov.net/smpierbridge. 

• We would like to hear what you think. If you have any comments about the proposed 
project, please send your written comments to the City of Santa Monica by the deadline. 
o Send comments via postal mail to: 

 
Selim Eren, P.E. 
Civil Engineer 
Civil Engineering Division – City of Santa Monica 
1437 4th Street, Suite 300 
Santa Monica, CA  90401 
 

o Send written comments via email to:  
pierbridge@smgov.net 

• Be sure to send comments by the deadline: February 13, 2018. 
 

What happens next: 
After comments are received from the public and reviewing agencies, Caltrans, as assigned by 
FHWA, may (1) give environmental approval to the proposed project, (2) do additional 
environmental studies, or (3) abandon the project. If the project is given environmental approval 
and funding is obtained, Caltrans could design and construct all or part of the project. 

For individuals with sensory disabilities, this document can be made available in Braille, in large 
print, on audiocassette, or on computer disk. To obtain a copy in one of these alternate formats, 
please write or call the California Department of Transportation, Attn: Michael Enwedo, 
Environmental Planning, 100 S. Main Street, Los Angeles, CA 90012, (213) 897-3245 (voice), 
or use the California Relay Service, 1 (800) 735-2929 (TTY), 1 (800) 735-2929 (voice), or 711. 
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Summary 

NEPA Assignment 

California participated in the Surface Transportation Project Delivery Pilot Program (Pilot 
Program), pursuant to 23 United States Code Section 327 (23 USC 327), for more than 5 years, 
beginning July 1, 2007, and ending September 30, 2012. MAP-21 (P.L. 112–141), signed by 
President Obama on July 6, 2012, amended 23 USC 327 to establish a permanent Surface 
Transportation Project Delivery Program. As a result, the California Department of Transportation 
(Caltrans) entered into a Memorandum of Understanding (MOU), pursuant to 23 USC 327, with 
the Federal Highway Administration (FHWA). The NEPA Assignment MOU became effective 
October 1, 2012, and was renewed on December 23, 2016, for a term of 5 years. In summary, 
Caltrans continues to assume FHWA responsibilities under NEPA and other federal environmental 
laws in the same manner as assigned under the Pilot Program, with minor changes. With NEPA 
assignment, FHWA assigned and Caltrans assumed all of the U.S. Department of Transportation 
(USDOT) secretary’s responsibilities under NEPA. This assignment includes projects on the State 
Highway System and Local Assistance Projects off the State Highway System within the state of 
California, except for certain categorical exclusions (CEs) that FHWA assigned to Caltrans under 
the 23 USC 326 CE Assignment MOU, projects excluded by definition, and specific project 
exclusions. 

Joint CEQA/NEPA Document 

The project is subject to federal, as well as City of Santa Monica (City) and state environmental 
review requirements because the City proposes the use of federal funds from FHWA and the 
project requires an approval from FHWA. Project documentation, therefore, has been prepared in 
compliance with both the California Environmental Quality Act (CEQA) and NEPA. The City of 
Santa Monica is the project proponent and the lead agency under CEQA. FHWA’s responsibility 
for environmental review, consultation, and any other actions required by applicable federal 
environmental laws for this project is being, or has been, carried out by Caltrans, pursuant to 23 
USC 327 and the MOU dated December 23, 2016, and executed by FHWA and Caltrans. This 
assignment includes projects on the State Highway System and Local Assistance Projects off of the 
State Highway System within the State of California, except for certain categorical exclusions that 
FHWA assigned to Caltrans under the 23 USC 326, CE Assignment MOU, projects excluded by 
definition, and specific project exclusions.  

Some impacts determined to be significant under CEQA may not lead to a determination of 
significance under NEPA. Because NEPA is concerned with the significance of the project as a 
whole, often a “lower level” document is prepared for NEPA. One of the most common joint 
document types is an Environmental Impact Report/Environmental Assessment (EIR/EA), which 
has been determined to be appropriate and applicable for this project. 

After receiving comments from the public and reviewing agencies, a Final EIR/EA will be 
prepared. The City of Santa Monica and Caltrans may prepare additional environmental and/or 
engineering studies to address comments. The Final EIR/EA will include responses to comments 
received on the Draft EIR/EA and will identify the preferred alternative. If the decision is made to 
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approve the project, a Notice of Determination will be published for compliance with CEQA, and 
Caltrans will decide whether to issue a Finding of No Significant Impact (FONSI) or require an 
Environmental Impact Statement (EIS) for compliance with NEPA. A Notice of Availability of the 
FONSI will be sent to the affected units of federal, state, and local government, and to the State 
Clearinghouse in compliance with Executive Order (EO) 12372. 

S-1 Introduction 
The City of Santa Monica, in cooperation with Caltrans, is proposing the replacement of the 
Santa Monica Pier Bridge (Pier Bridge), which extends west from the intersection of Ocean 
Avenue and Colorado Avenue to the Santa Monica Pier in the city of Santa Monica.  

Figure S-1 and Figure S-2 show the regional location and project construction limits, respectively. 
The primary purpose of the proposed project is to provide a bridge that would be structurally sound 
and seismically resistant and to ensure adequate and safe access to the pier by all users, including 
pedestrians, persons with limited mobility, bicyclists, motorists, delivery and emergency vehicles. 
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 Figure S‐1: Regional Location 
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Figure S‐2: Project Vicinity 
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S-2 Project Description 

S.2.1 Purpose and Need 

Improvements to the bridge are needed to correct safety and operational deficiencies. The bridge 
was designed in the late 1930s and constructed in 1939. As with all bridges of that era in this 
seismically active region of California, the original construction does not meet the current seismic 
standards of the American Association of State Highway and Transportation Officials (AASHTO) 
or Caltrans’ Seismic Design Criteria (SDC). The seismic deficiencies of the bridge make it very 
likely that it would not withstand a major earthquake without incurring significant damage to its 
columns, which could threaten its overall integrity. The existing bridge is structurally deficient and 
physically deteriorated. Bridges that are found to be structurally deficient or functionally obsolete, 
as defined by FHWA (i.e., having a sufficiency rating of less than “50”), are eligible for federal 
funding for replacement under the federal Highway Bridge Program (HBP). According to the 
Caltrans Structure Maintenance and Investigations Local Bridge List dated July 2015, the bridge 
has a sufficiency rating of 17.0 and therefore is eligible for replacement. 

In addition to the above considerations, the existing bridge has a straight alignment from Ocean 
Avenue to the pier, with a maximum grade of 10.2% and a drop in elevation of 36 feet without 
landings. This configuration is not compliant with Americans with Disabilities Act (ADA) 
standards (i.e., a maximum grade of 8.33%, with landings for every 2.5-foot change in elevation). 
Photo S-1 shows the steep grade between the top of the bridge and the landing at the pier. 

Yet another consideration is the lack of adequate safety for pedestrians and cyclists. During times 
of high use, the bridge is not wide enough to accommodate typical volumes of pedestrians, 
bicycles, and vehicular traffic, leading to safety concerns that have been documented by both the 
City of Santa Monica Police and Fire Departments. This situation creates queuing that adversely 
affects the Colorado Avenue/Ocean Avenue intersection as well as nearby intersections during 
peak periods, often resulting in impaired traffic conditions throughout the broader downtown area.  

Additional deficiencies with respect to accommodating the pedestrian, bicycle, and vehicular 
travel include the following: 

 The bridge width does not allocate appropriate space for each travel mode.  

 There are no separate bicycle lanes. The bridge has an attached but deteriorated staircase that 
connects to the street below, but has been closed for many years due to safety concerns. 

 The bridge is not ADA accessible. 

Photo S‐1: Steep Grade of Santa Monica Pier Bridge  

    
Source: T.Y. Lin International, 2013. 
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S-3 Alternatives 
The project’s Concept Summary Report, prepared in October 2013, evaluated various possible 
bridge designs to meet the purpose and need, and recommended further study of three build 
alternatives, in addition to the No-Build Alternative (see No-Build Alternative, below), for the 
proposed project. Alternatives previously considered but eliminated from further discussion are 
identified in Section 1.4.7. Alternative 1 has an estimated capital cost of $20,700,000 with ADA 
Option A or $16,700,000 with ADA Option B, Alternative 2 has an estimated capital cost of 
$20,500,000 with ADA Option A or $16,500,000 with ADA Option B, and Alternative 3 has an 
estimated capital cost of $16,900,000 with ADA Option A or $12,900,000 with ADA Option B. 
Some of the criteria used in the evaluation of these alternatives included cost, public input 
(public benefit), and feasibility. Alternative 3 has been designated the “Locally Preferred 
Alternative.”  

The overall duration of construction for the build alternatives is projected to be 24 months. 
Construction activities and staging would all occur within a City right-of-way, with staging 
occurring in Parking Lot 1 North; partial modification of the space under the pier, which includes 
restrooms, utility infrastructure, and the aquarium operated by Heal the Bay, would be required 
under all three build alternatives.  

The replacement bridge would have the same alignment as the existing bridge and be 
approximately the same length; therefore, it would have the same slope (i.e., approximately 
10%) and would not be ADA compliant. To rectify this condition, a route would be provided 
south of and parallel to the bridge and also on the south side of the pier sign. Two options are 
being considered to provide ADA-compliant access. Option A includes a straight path with a 5% 
slope and either one or two elevators, an escalator, and/or stairs; Option B includes a fixed 
structural walkway with a series of curved ramps and landings. 

Each alternative is summarized below, including features that are unique to each alternative. 

S-3.1 No-Build Alternative 

Under the No-Build Alternative, replacement of the structurally deficient Pier Bridge would not 
occur. The use of the existing bridge structure by pedestrians, bicyclists, and motorists would 
continue as it does today. The existing bridge would continue to fail to meet current seismic 
standards, would not sufficiently and safely accommodate users during peak demand, and would 
not meet ADA standards. Over time, further deterioration of the bridge may cause it to no longer 
meet even the most basic safety requirements, which may result in full closure of the bridge. The 
No-Build Alternative serves as a baseline to measure the build alternatives against, in terms of 
potential environmental impacts.  

S-3.2 Alternative 1 – New Wider Replacement Bridge at the Existing Alignment and 
Temporary Vehicle Access Bridge on Moss Avenue During Construction 

Alternative 1 would demolish the existing bridge entirely, provide a new wider bridge located in 
the same alignment of the existing Pier Bridge, and construct a temporary vehicular bridge on 
Moss Avenue connecting Appian Way to the pier deck parking during construction. The 
replacement bridge would be approximately 490 feet long and approximately 64 feet wide, 
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approximately 30 feet wider than the existing bridge. The additional width would provide space 
for an ADA-compliant route, two designated bicycle lanes, and a wider sidewalk to serve the 
volume of pedestrians at the pier safely. During construction, pedestrian access from the Ocean 
Avenue and Colorado Avenue intersection would be provided by a temporary bridge.  

The west and east bridge approaches at the pier and within the Colorado Avenue public right-of-
way, respectively, would be widened to match the width of the new bridge. The new bridge 
roadway would be shifted approximately 14 feet north of the existing west and east bridge 
approaches. The western bridge approach on the pier deck would be widened by approximately 
21 feet for a length of approximately 240 feet. Similarly, the eastern bridge approach would be 
widened, resulting in a reduction in the width of the Colorado Avenue side street adjacent to The 
Lobster Restaurant coming from Moomat Ahiko Way (restaurant and bridge abutment shown in 
Figure 1-5) to 12 feet, with a length of approximately 120 feet from Ocean Avenue.  

The new replacement bridge plan view and cross section for ADA Option A are shown in 
Figures S-3 and S-4, respectively, and include the following project features: 

 A 12-foot-wide vehicular lane in each direction, 

 A 5-foot-wide bicycle lane in each direction, 

 A 12-foot-wide sidewalk at the north side, and 

 An ADA-compliant route. 

The plan view and cross section for ADA Option B would differ slightly, as shown in Figures S-5 
and S-6, respectively.
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Figure S‐3: Alternatives 1 and 2, ADA‐Compliant Route Option A – Plan View 

 

Source: T.Y. Lin International, 2015. 
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Figure S‐4: Alternatives 1 and 2, Proposed Replacement Pier Bridge Cross Sections – ADA Option A 

 

 

Source: ICF International, 2017. 
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Figure S‐5: Alternatives 1 and 2, ADA‐Compliant Route Option B – Plan View 

Source: T.Y. Lin International, 2015. 



City of Santa Monica Summary 

 

Draft Environmental Impact Report/Environmental Assesssment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
S-11 

 

Figure S‐6: Alternatives 1 and 2, Proposed Replacement Pier Bridge Cross Sections – ADA Option B 

Source: ICF International, 2015.
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S-3.3 Alternative 2 – New Wider Replacement Bridge at Existing Alignment and 
Temporary Vehicle Access Ramp North of the Pier and the Existing Bridge 
During Construction 

Alternative 2 would demolish the existing bridge entirely to provide a wider bridge with the 
same lane capacity as provided under Alternative 1 (see Figures S-3 through S-6). Similar to 
Alternative 1, the west and east bridge approaches to the pier and within the Colorado Avenue 
public right-of-way would be widened to match the width of the new bridge. The replacement 
bridge under Alternative 2 would be the same as under Alternative 1 but with a different location 
for temporary vehicular access during construction that would rely upon a temporary vehicle 
ramp from Parking Lot 1 North.  

S-3.4 Alternative 3 (Locally Preferred Alternative): Two New Bridges – New 
Replacement Bridge for Pedestrian, Bicycle, Emergency, and Limited 
Access at the Existing Alignment and New Permanent Vehicle-Only Bridge 
at Moss Avenue 

This alternative has been identified as the Locally Preferred Alternative because it meets all of 
the project needs, provides for better long-term multi-modal access to and from the pier, 
eliminates the need for vehicles to access the pier deck parking lot by turning across a segment 
of the pier with heavy pedestrian and bicyclist use, and is the most cost-effective of the build 
alternatives. Under Alternative 3, two new bridges would be constructed. The existing bridge 
would be replaced with a new bridge that would be between 32.5 and 40 feet wide; the alignment 
would be in the same location as the existing alignment. This replacement bridge would be 
designed primarily for pedestrian and bicycle use, as well as ADA-compliant access, but would 
also provide access for emergency vehicles and possibly limited access for delivery vehicles 
during off-peak hours. 

The new replacement bridge plan view and cross section for ADA Option A are shown in 
Figures S-7 and S-8, respectively, and include the following project features: 

 A 22-foot-wide path, primarily for pedestrian and bicycle use; and 

 An ADA-compliant route, as described in Section 1.4.3.3. 

There would be no public vehicle access for pier parking or pickups/drop-offs from this bridge. 

The plan view and cross section for ADA Option B would differ slightly, as shown in Figures S-9 
and S-10, respectively. 

The second bridge under Alternative 3 would be constructed at Moss Avenue and designated for 
public vehicular access to the pier deck parking lot and the pier. The bridge would be 
approximately 150 feet long and within the current 29-foot City right-of-way. It would 
accommodate two vehicle lanes with barriers, as shown in Figures S-11 and S-12. 

The bridge would span over Ocean Front Walk and provide a minimum vertical clearance of 13 
feet, 6 inches per California Fire Code Title 24 Part 9, Section 503.2.1. The construction of the 
Moss Avenue Bridge would be staged with the Pier Bridge construction to provide continuous 
vehicular access to the pier during construction of the project, thereby eliminating the need for a 
temporary vehicular bridge. 
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Figure S‐7: Alternative 3, ADA‐Compliant Route Option A – Plan View 

 

Source: T.Y. Lin International, 2015. 
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Figure S‐8: Alternative 3, Proposed Replacement Pier Bridge Cross Sections, ADA Option A  

 
Source: ICF International, 2015. 
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Figure S‐9: Alternative 3, ADA‐Compliant Route Option B – Plan View 

 

Source: T.Y. Lin International, 2015. 
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Figure S‐10: Alternative 3, Proposed Replacement Pier Bridge Cross Sections ‐ ADA Option B 

 
Source: ICF International, 2016.
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Figure S‐11: Alternative 3, Moss Avenue Bridge – Plan View 

 
Source: T.Y. Lin International, 2015.
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Figure S‐12: Alternative 3, Proposed Vehicular Bridge on Moss Avenue, Cross Section 

 

Source: ICF International, 2016.
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S-4 Known Areas of Controversy 
During the public scoping process (December 11, 2014, through February 2, 2015), a number of 
agencies and individuals submitted written comments. In addition to comments regarding the 
build alternatives, many had questions and concerns about traffic, pedestrian safety, and conflicts 
between vehicles, cyclists, and pedestrians. Many individuals expressed differing views about 
which build alternative would be best for the surrounding community and visitors as well. A 
group of individuals expressed general opposition to either temporary or permanent construction 
of a bridge on Moss Avenue. A list of scoping comments and responses can be found in 
Chapter 4, Comments and Coordination.  

S-5 Intended Uses of the EIR 
According to Section 15121 of the State CEQA Guidelines, an EIR is a public document used by 
a public agency to analyze the potentially significant environmental effects of a proposed project, 
identify alternatives, and disclose possible ways to reduce or avoid environmental damage. As an 
informational document, an EIR does not recommend for or against approving a project. The 
main purpose of an EIR is to inform governmental decision makers and the public about 
potential environmental impacts of a project. 

Accordingly, this EIR will be used by the City of Santa Monica, as the lead agency under CEQA 
and the project proponent, in making decisions regarding approval of the Santa Monica Pier 
Bridge Replacement Project. 

The information in this EIR may also be used by the responsible agencies identified below in 
Section S-6 to decide whether to grant the permits or approvals necessary to construct or operate 
the proposed project. 

S-6 Permits and Approvals 
The following permits or approvals would be required to construct the proposed project: 

Agency	 Permit/Approval	

California	Coastal	Commission	 Coastal	Development	Permit	

California	State	Historic	Preservation	Officer	 Approval/Concurrence	of	Finding	of	Effect	and	
Memorandum	of	Agreement	

Los	Angeles	Regional	Water	Quality	Control	
Board	

National	Pollutant	Discharge	Elimination	System	permit	

City	of	Santa	Monica	Landmarks	Commission	 Certificate	of	Appropriateness	and	review	of	design	plans	
concerning	construction	near	landmark	properties,	
including	Palisades	Park	and	the	Santa	Monica	Pier	

City	of	Santa	Monica	City	Council	 Approval	of	project	and	CEQA	document,	findings,	and	
Statement	of	Overriding	Considerations	(if	applicable)	
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Agency	 Permit/Approval	

Private	Property	Owner	(northern,	adjacent	
to	proposed	Moss	Avenue	bridge)	

Temporary	Construction	Easement	for	property	on	north	
side	of	Moss	Avenue	

Caltrans	 Approval	of	NEPA	document	and	Encroachment	Permit	
for	Pacific	Coast	Highway	

S-7 Summary of Impacts and Mitigation Measures 
Table S-1 provides a summary of the environmental effects that would result from 
implementation of the proposed project, potential avoidance, minimization, and/or mitigation 
measures, and impact determinations before and after implementation of proposed mitigation. 
For a detailed discussion of the proposed project’s environmental impacts under NEPA, please 
see Chapter 2 of this EIR/EA. A discussion of the proposed project’s potential impacts under 
CEQA and other CEQA-required discussions are included in Chapter 3 of this EIR/EA. 
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Table S-1: Summary of Significant Impacts and Mitigation Measures under the Proposed Build Alternatives 

Potential Environmental Impacts Mitigation Measures Impact after Mitigation 

Human Environment 

DEIR/EA Section 2.1.1 – Land Use 

Consistency with State, Regional, and Local Plans and 
Programs: Although construction staging would occur 
temporarily within a small segment of Palisades Park, there 
would be no permanent land use changes to the park or any 
other areas as a result of the proposed project. Therefore, 
there would be no adverse effects, and impacts would be 
less than significant. 
Coastal Zone: The proposed improvements under the 
project would be made to an existing transportation facility 
in a highly developed portion of the Coastal Zone; there 
would be no adverse effect and no significant impacts. 
Parks and Recreational Facilities: All three build 
alternatives would use a portion of Palisades Park (at the 
edge) adjacent to the Pier Bridge for construction staging. 
The affected portion of Palisades Park would be restored to 
its original use, and access to the rest of the park would not 
be restricted by staging in this small area. Under Build 
Alternatives 1 and 3, the construction of the Moss Avenue 
Bridge would encroach into the Carousel Park area of the 
pier and would require reconstruction of similar play 
features in an area located away from the construction zone 
or in a nearby area within the boundaries of the Santa 
Monica Pier parcels prior to construction of the proposed 
project. There would be no impacts under operation of the 
proposed project. 

No mitigation is required.  NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.1.2 – Growth 

The proposed project would replace an existing 
transportation facility with a similar transportation facility; 
it would not construct new housing or include new land 
uses that could lead to growth. Additionally, the project 
would not directly or indirectly remove obstacles that could 
induce new growth.  

No mitigation is required. NEPA: Not Adverse 
CEQA: Less than Significant 
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DEIR/EA Section 2.1.3.1 Community Character and Cohesion 

Closure of the Pier Bridge during construction would 
temporarily change access to the area. There is also a 
residential clustering north of Parking Lot 1 North and 
Palisades Park that would be mostly isolated from 
construction impacts. No negative impacts would occur 
under operation. The operation of the bridge would 
represent a beneficial effect on long-term cohesion within 
the community.  

No mitigation is required.  NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.1.3.2/3.2 – Relocations and Real Property Acquisition 

All three build alternatives would require partial acquisition 
and temporary displacement of one non-profit organization. 
The real property affected is leased from the City of Santa 
Monica by Heal the Bay, a non-profit organization that 
operates an aquarium at the property. Demolition and 
reconstruction of the bridge would require construction 
workers and equipment that would temporarily affect 
approximately 1,400 square feet of exhibit and office space 
used by the aquarium. This may require reconstruction of 
the common walls of the offices, support facility, and 
aquarium roof.  
Under ADA Option A of all alternatives, the project would 
place elevator, stair, and escalator structures into the 
aquarium that require permanent acquisition of 
approximately 850 square feet of space in the aquarium’s 
exhibit area and offices. 
 

The City would initiate interviews with Heal the Bay to 
ascertain the particulars of their operations and specific 
replacement-property needs. The proposed partial acquisition 
and temporary displacement would comply with the 
appropriate requirements of the Uniform Relocation Assistance 
and Real Property Acquisition Policies Act of 1970. Therefore, 
there would be no adverse effects under the build alternatives, 
and no mitigation measures are required.  

NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.1.3.3 – Environmental Justice 

The build alternatives would not cause disproportionately 
high and adverse effects on any minority or low-income 
populations, per EO 12898. Given the nature of the project, 
which is the replacement of the existing bridge at its present 
location, no environmental justice‐related disproportionate 

effects would result. The bridge is a public use facility and 
does not restrict usage for any group, race, or class. 

No mitigation is required. NEPA: Not Adverse 
CEQA: Environmental 
Justice is only applicable 
under NEPA 
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DEIR/EA Section 2.1.4 – Utilities/Emergency Services 

Water Supply 
Construction would require the occasional use of water for 
mixing concrete, washing equipment and vehicles, dust 
control, and other activities. Because the proposed project 
would require only a small, limited quantity of water, 
adequate water supplies would be available to serve the 
project from existing entitlements and resources. No new or 
expanded entitlements would be needed. Therefore, 
construction impacts would not be adverse under NEPA 
and less than significant under CEQA. 

No mitigation is required. NEPA: Not Adverse 
CEQA: Less than Significant 

Solid Waste 
The construction of the proposed project would result in the 
relocation of a City trash compactor. Demolition of the 
existing bridge and associated structures would generate 
solid waste.  
Electricity 
Construction would require the relocation of an emergency 
backup generator for the Santa Monica Pier Aquarium, the 
relocation of a nearby electrical utility room, and the 
removal of the four lampposts that line existing Pier Bridge. 

UES-1: Prior to construction activities that could affect utility 
services on the pier, the City of Santa Monica project manager 
and construction contractor shall coordinate with utility owners 
to develop a plan to maintain continuous essential services to 
the pier during construction. 

NEPA: Not Adverse CEQA: 
Less than Significant 

Storm Drains 
Construction activities would not demolish or disrupt any 
part of the City’s existing storm drain system. In addition, 
best management practices would be implemented to 
control discharges into the storm drain system during 
construction. 
As with operation of the existing Pier Bridge, operation of 
the replacement Pier Bridge would not change the existing 
storm drain system in the vicinity of the project site. 
Therefore, operation of the replacement bridge would have 
no adverse effects under NEPA or significant impacts under 
CEQA on the city’s storm drain system. 

No mitigation is required. NEPA: Not Adverse 
CEQA: Less than Significant 
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Police and Fire Protection  
During construction, temporary lane or road closures may 
affect response times of emergency vehicles. 

UES-2: Both before construction begins and thereafter, the 
City of Santa Monica project manager and construction 
contractor shall regularly notify and coordinate with the Santa 
Monica Police Department and Fire Department during project 
design and scheduling, particularly in regard to any street or 
lane closures related to the proposed project. 

NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.1.5 – Traffic and Transportation/Pedestrian and Bicycle Facilities 

The construction of Alternatives 1, 2, and 3 would result in 
temporary closures to several transportation facilities, and 
the related detours during construction would increase 
vehicular traffic along some localized street segments and 
at some of the surrounding intersections. A construction 
traffic impact mitigation plan would be implemented to 
inform the public of potential affects to access and 
circulation to traffic during the various phases of 
construction as well as manage circulation and access to the 
project site and the surrounding vicinity during 
construction. 
Operation of Alternatives 1 and 2 would not result in any 
new impacts because traffic generation as well as 
circulation and access would be the same as under existing 
conditions. 
Alternative 3 would improve multi-modal access to the 
pier, similar to Alternatives 1 and 2. With the permanent 
Moss Avenue vehicular bridge to access the pier deck 
parking lot, Alternative 3 would provide a significant 
benefit by eliminating the existing point of access to the lot 
where automobiles must turn in an area with heavy 
pedestrian activity. Alternative 3 would result in either one 
or two intersections operating at LOS E or F, depending on 
the access scenario, which would be an improvement over 
the projected LOS E or F at three intersections under the 
No-Build Alternative, Alternative 1, or Alternative 2. 
However, Alternative 3 would also result in significant 
unavoidable traffic impacts at some local street segments as 
a result of the new ingress and egress routes for the Pier 
Bridge parking lot. 

The following measure is proposed to mitigate construction 
traffic impacts under Build Alternatives 1, 2, and 3. 
TRA-1: A Construction Traffic Impact Mitigation Plan shall 
be prepared and implemented prior to construction to provide 
for traffic and parking capacity management during 
construction. This plan shall be subject to approval by the City 
Planning Department. The approved mitigation plan shall be 
posted on the project site for the duration of construction and 
be produced upon request. The plan shall include, but not be 
limited to, the following:  
 A public information program to advise motorists of 

impending and ongoing construction activities (e.g., media 
listing/notification, City website and related agency 
websites, portable message signs, and information signs at 
the construction site, telephone hotline to record 
comments/complaints during construction); 

 Approval from the City, or Caltrans if required, for any 
construction vehicular traffic detours or construction work 
requiring encroachment into public rights-of-way, or any 
other street use activity (e.g., haul routes for earth, 
concrete, construction materials or equipment); 

 Provide safety precautions for pedestrians and bicyclists 
through such measures as protection barriers and signage 
indicating pedestrian and bicycle detour routes where 
existing facilities would be affected; 

 Timely notification of construction schedules to all 
affected agencies (e.g., Police Department, Fire 
Department, Department of Public Works, Department of 
Planning and Community Development and affected 

NEPA: Not Adverse 
CEQA: Significant and 
Unavoidable 
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transit agencies (Big Blue Bus and Metro) and to all 
owners and residential and commercial tenants of property 
within a radius of 500 feet; 

 Schedule of pre-construction meetings with affected 
agencies to properly plan methods of controlling traffic 
through work areas; 

 Schedule and expedite work to cause the least amount of 
disruption and interference to the adjacent vehicular and 
pedestrian traffic flow, including to the extent feasible, 
avoiding full closures of Moomat Ahiko Way, Appian 
Way and Ocean Front Walk during months of peak 
activity at the pier; 

 Any requests for work before or after normal 
construction hours within the public right-of-way shall be 
subject to review and approval through the After Hours 
Permit process administered by the Public Works 
Department; 

 Prepare detailed traffic control plan for work zones 
which include, at a minimum, parking and travel lane 
configurations; warning, regulatory, guide, and 
directional signage; and area sidewalks, bicycle lanes, 
and parking lanes. The plan shall include specific 
information regarding the project's construction activities 
that may disrupt normal pedestrian and traffic flow and 
the measures to address these disruptions. Such plans 
shall be reviewed and approved by the Transportation 
Management Division prior to commencement of 
construction and implemented in accordance with its 
approval; 

 Monitor traffic conditions during construction and, if 
needed, assign traffic control officers to direct vehicular 
traffic and pedestrians; 

 Consider creating a pedestrian detour route beside the 
Beach Bike Path with temporary paving or another hard 
surface to minimize the potential for conflicts between 
cyclists and pedestrians; 
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 Minimize dirt and demolition material hauling and 
construction material delivery during the morning and 
afternoon peak traffic periods and clean streets and 
equipment, as necessary; 

 Limit the queuing of trucks to on-site locations and 
prohibit truck queuing on City streets; 

 Restrict storage of construction material and equipment to 
designated work areas;  

 Provide a construction-period parking plan that minimizes 
the use of public streets for parking and which may 
include the use of a remote location with shuttle transport 
to the site; 

 If feasible and safe, as determined by the City of Santa 
Monica and Caltrans, Moomat Ahiko Way shall remain 
open during major events and activities at the Santa 
Monica Pier; and 

 Unless required by the City and Caltrans, the California 
Incline shall remain open during the construction period 
for the proposed project. 

DEIR/EA Section 2.1.6 – Visual/Aesthetics 

Construction of the project would involve removing 
and installing pavement, erecting falsework, and 
conducting other routine construction activities. 
Signage/signaling and truck deliveries would also be part 
of construction. Operation of the project would not 
remove, destroy, or obstruct significant visual resources; 
compromise or diminish publicly valued views; result in 
substantial changes to the overall visual character or 
quality in the project area; introduce new sources of 
significant light and/or glare. After construction, the 
replacement structures would be similar to those in the 
existing setting. 

No mitigation is required. NEPA: Not Adverse 
CEQA: Less than Significant 
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DEIR/EA Section 2.1.7 – Cultural Resources 

Construction activities associated with the build alternatives 
have the potential to unearth unknown cultural resources 
within the area of potential effects.  

All three build alternatives would use a portion of Palisades 
Park for construction staging. Portions of the pier would 
require modifications to allow for the joining of the pier to 
the replacement pier bridge. See also the Section 4(f) 
De Minimis section later in this table. 
 

CR-1: If human remains are discovered during construction, 
California Health and Safety Code Section 7050.5 states that 
further disturbances and activities shall cease in any area or 
nearby area suspected to overlie remains and the county 
coroner shall be contacted. Pursuant to Public Resources Code 
Section 5097.98, if the remains are thought to be Native 
American, the coroner will notify the Native American 
Heritage Commission, which will then notify the most likely 
descendent. At that time, the person who discovered the 
remains will contact the District 7 Division of Environmental 
Planning to work with the most likely descendent on the 
respectful treatment and disposition of the remains. Further 
provisions of Public Resources Code Section 5097.98 are to be 
followed, as applicable. 
CR-2: If buried cultural materials (such as flaked or ground 
stone, historic debris, building foundations, or non-human 
bone) are inadvertently discovered during construction, all 
earthmoving activity within and around the immediate 
discovery area will be diverted until a qualified archaeologist 
can assess the nature and significance of the find. 
CR-3: If buried cultural resources, such as flaked or ground 
stone, historic debris, building foundations, or non-human 
bone, are inadvertently discovered during ground-disturbing 
activities, work shall stop in that area and within 100 feet of the 
find until a qualified archaeologist can assess the significance 
of the find and, if necessary, develop appropriate treatment 
measures. Treatment measures typically include developing 
avoidance strategies, capping with fill material, or mitigating 
impacts through data recovery programs such as excavation or 
detailed documentation. 
CR-4: Prior to the removal of any vegetation in Palisades Park, 
a landscape architect experienced in the identification and 
preservation of historic landscapes shall be employed to survey 
the area proposed for construction staging. The landscape 
architect will prepare a survey report that identifies any 
character-defining vegetation, and the contractor will be 

NEPA: Not Adverse 
CEQA: Less than Significant 
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required to avoid removing any vegetation identified in the 
report. If this is not feasible, then the landscape architect will 
work with the contractor to replace any tree species in kind. 
This may result in preparation of a preservation and/or 
replanting plan. Project landscape plans shall adhere to the 
Secretary of the Interior’s Standards for the Treatment of 
Historic Properties, with Guidelines for the Treatment of 
Cultural Landscapes (Standards). According to the Standards, it 
is recommended that landscape features that are important for 
defining the historic character of the site not be removed. Any 
plans involving the removal or replacement of noted important 
landscape features should be developed in conjunction with a 
qualified architectural historian, historic architect, historic 
preservation professional, or historic landscape architect who 
satisfies the Secretary of the Interior’s Professional 
Qualification Standards in their respective field(s), pursuant to 
36 Code of Federal Regulations [CFR]  61. Any plan for 
removal or replacement of such landscape features shall be 
reviewed and approved by the City of Santa Monica 
Landmarks Commission and the City’s Urban Forester. 
Detailed design plans involving modifications to Palisades Park 
shall be submitted to the City’s Landmarks Commission for its 
review and approval prior to the beginning of any construction 
work, including removal of vegetation. A Certificate of 
Appropriateness, approved by the Landmarks Commission, is 
also required from the City for implementation of the proposed 
project. Any subsequent alterations of the property may require 
additional review and approval by the City’s Landmarks 
Commission and/or City staff members.  
CR-5: Prior to any construction related to the proposed project, 
a preservation plan shall be prepared to ensure the protection of 
the pier sign throughout construction. A Protection Plan and 
Materials Conservation Report, consistent with the Secretary of 
the Interior’s Standards, shall be prepared by a qualified 
historic preservation professional who satisfies the Secretary of 
the Interior’s Professional Qualification Standards for History, 
Architectural History, or Architecture, pursuant to 36 CFR 61. 
This report shall be submitted to Caltrans and the City for their 
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review and approval. The preservation plan shall include 
methods for protecting the sign in place, such as surrounding 
the supports or providing fencing and clearly marking and 
documenting in the construction plans that the contractor 
cannot move or damage the supports or any elements of the 
sign. 
CR-6: All of the modifications to the pier deck that are visible 
will be reconstructed and replaced in kind so as to maintain the 
historic character of the pier, with new materials matching the 
original/old design, color, texture, and other visual qualities. 
All such work shall be accurately reproduced, based on 
historical, pictorial, and physical documentation and evidence. 
CR-7: Prior to construction, the project site and adjacent 
historic resources will be photographed to record the existing 
condition for the historic record. The documentation will be 
kept on file at the City of Santa Monica. 
CR-8: The project shall include an Adjacent Structure 
Monitoring Plan and Shoring Plan (Plan), if necessary, to 
safeguard adjacent historic resources, including the 
Hippodrome and 1601–1619 Ocean Front Walk buildings, 
during construction from damage due to vibration, excavation, 
and general construction activities and mitigate the possibility 
of settlement due to the removal of adjacent soil. The Plan shall 
be prepared by a qualified and California-licensed Professional 
Engineer who is approved by the City of Santa Monica. The 
Plan typically includes performance standards that specify: 
 All new construction work will be performed so that 

adjacent buildings, including the Hippodrome and 1601–
1619 Ocean Front Walk buildings, will not be adversely 
affected. 

 A qualified and California-licensed Professional Engineer 
will develop monitoring recommendations, based on 
preconstruction surveys of existing conditions. Monitoring 
may include the use of vibration monitors, elevation and 
lateral monitoring points, crack monitors, or other 
instrumentation determined necessary to protect adjacent 
buildings from construction-related damage. 
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 Vertical and horizontal movement will be determined by a 
California-licensed land surveyor, and vibration thresholds 
will be below levels that could damage adjacent buildings. 

 If thresholds are met, or if noticeable structural damage 
becomes evident to the project contractor, work shall stop 
until feasible steps to reduce vibratory levels have been 
undertaken and mitigation measures have been implemented 
to stabilize adjacent building and prevent construction-
related damage. Any damage to historic finish materials at 
nearby buildings shall be repaired in consultation with the 
adjacent property owner and a qualified preservation 
consultant and, if warranted, in a manner that meets the 
Secretary of the Interior’s Standards. 

 If necessary, as determined by a California-licensed 
Professional Engineer, a shoring plan will be developed to 
protect adjacent historic resource from excavation or 
general construction procedures. The shoring plan will be 
developed by the contractor and submitted to the City of 
Santa Monica for review. 

Physical Environment 

DEIR/EA Section 2.2.1 – Hydrology and Floodplain 

Because the proposed project would be located adjacent to 
and on the beach, the project would be built within a 
designated 100-year flood hazard area and a tsunami 
inundation area. However, historically, California has suffered 
little tsunami damage. Predictive models for distant tsunamis 
indicate that wave heights of 10 to 17 feet can be exceeded, 
on average, once every 500 years along Santa Monica Bay 
(McCulloch 1985). Furthermore, all bridge alternatives would 
be elevated on beams, which would reduce the potential for 
damage that tsunami-generated waves may pose.  
The project would not alter or change existing hydrologic 
conditions during either construction or operation. Therefore, 
with respect to flooding, no adverse impacts under NEPA or 
significant impacts under CEQA are expected. 

No mitigation is required. 
 

NEPA: Not Adverse 
CEQA: Less than Significant 
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DEIR/EA Sections 2.2.2 and 3.4.1 – Water Quality and Stormwater Runoff 

Short-term or temporary construction impacts on water 
quality including the biological, physical/chemical and 
human use constituents have the potential to occur during 
demolition of the existing bridge and construction related to 
the new bridge. 

Minimization Measures WQ-1 and WQ-2, discussed below, 
would be implemented to avoid or minimize the potential 
hydrology and water quality impacts of the proposed project.  
WQ-1: The proposed project will comply with the provisions 
of the National Pollutant Discharge Elimination System 
(NPDES) Permit and Waste Discharge Requirements for 
Municipal Separate Storm Sewer System (MS4) Discharges 
within the Coastal Watersheds of Los Angeles County, Except 
Those Discharges Originating from the City of Long Beach 
MS4 (Order No. R4-2012-0175, NPDES No. CAS004001) and 
the NPDES General Permit for Stormwater Discharges 
Associated with Construction and Land Disturbance Activities 
(Construction General Permit) (Order No. 2009-0009-DWQ, 
NPDES No. CAS000002) and any subsequent permits in effect 
at the time of construction.  
WQ-2: The proposed project will comply with the 
Construction General Permit by preparing and implementing a 
Stormwater Pollution Prevention Plan (SWPPP) to address 
issues related to construction activities, pieces of equipment, 
and materials that have the potential to affect water quality and 
risk levels. The SWPPP will identify the sources of pollutants 
that may affect the quality of stormwater and include best 
management practices (BMP, such as sediment controls, catch 
basin inlet protection, construction materials management, and 
non-stormwater BMPs, to control pollutants. All work must 
conform to the construction site BMP requirements specified in 
the latest edition of the California Department of 
Transportation Construction Site Best Management Practices 
Manual to control and minimize the impacts of construction 
and construction-related activities, materials, and pollutants on 
the watershed. These include, but are not limited to, temporary 
sediment control, temporary soil stabilization, waste 
management, materials handling, and other non-stormwater 
BMPs. 

NEPA: Not Adverse 
CEQA: Less than Significant 
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DEIR/EA Section 2.2.3 – Geology/Soils/Seismicity/Topography 

Soil Erosion 
Grading and excavation activities during construction 
would expose soils on the project site to wind and water 
erosion. 
Seismic Ground Shaking 
The potential for surface ground shaking from distant 
earthquakes exists. No Alquist-Priolo Earthquake Fault 
Zones are located in the immediate project area. 
Landslides 
The coastal bluffs are susceptible to earthquake-induced 
landslides. History of the bluffs shows significant potential 
for landslides, toppling blocks of soils, and slumps. 
Liquefaction/ Seismically Induced Settlement/Lateral 
Spreading 
Sands along the beach and in the canyons are susceptible to 
liquefaction. Long-term settlement at the site is expected to 
be small as the proposed bridge would be supported on 
piles, and the piles would be designed to withstand any 
anticipated settlement. Lateral spreading of the bluff is 
expected to be low. 

The geologic and seismic hazards described are typical of those 
normally encountered during construction projects in this area 
and typically mitigated by employing sound engineering 
practices. Such practices would be employed in the design and 
construction of the replacement bridge as well as associated 
structures. However, because of the potential for strong seismic 
ground shaking, soil liquefaction, and unsuitable soil 
conditions, the measure below would be implemented and 
applicable to all three build alternatives. 
GEO-1: The following actions shall be incorporated into the 
project: 
• Removal of unsuitable subgrade soils and replacement with 

engineered fill,  
• Use of coated or nonmetallic (i.e., concrete or polyvinyl 

chloride [PVC]) pipes that are not susceptible to corrosion,  
• Construction of foundations using sulfate-resistant concrete, 
• Support of structures on deep-pile foundation systems,  
• Densification of compactable subgrade soils with in-situ 

techniques, and  
• Placement of moisture barriers above and around expansive 

subgrade soils to help prevent variations in soil moisture 
content. 

NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.2.4 – Paleontology 

Construction of the build alternatives could affect, disturb, 
or destroy buried paleontological resources present within 
the project footprint.  
 

PAL-1: Because of the paleontological potential of the older 
Quaternary alluvium, a qualified vertebrate paleontologist shall 
be retained by the City or construction contractor to oversee 
monitoring during earthmoving activities with the potential to 
affect this formation. Excavations can be monitored by a 
qualified paleontological monitor under the supervision of the 
qualified paleontologist. Monitoring shall be conducted during 
construction activities that can be feasibly monitored. Deep-
drilled, poured-in-place concrete shafts will be monitored only if 
possible (e.g., during initial clearing and grading of the shaft 
sites). Monitoring of earthwork in the older Quaternary alluvium 
will reduce potential impacts to a less-than-significant level.  

NEPA: Not Adverse 
CEQA: Less than Significant 
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 Monitoring may be reduced if the potentially fossiliferous unit 
described herein is, upon exposure and examination by 
qualified paleontologic personnel, determined to have low 
potential for containing fossil resources. 
 The paleontologic monitor shall be equipped to salvage fossils 
as they are unearthed to avoid construction delays and remove 
samples of sediments that are likely to contain the remains of 
small fossil invertebrates and vertebrates. The monitor shall 
have authority to temporarily divert grading away from 
exposed fossils to recover the fossil specimens professionally 
and efficiently and collect associated data. All efforts to avoid 
delays in project schedules shall be made. To prevent 
construction delays, paleontological monitors shall be equipped 
with the necessary tools for the rapid removal of fossils and 
retrieval of associated data. This equipment shall include 
handheld global positioning system receivers, digital cameras, 
and cell phones as well as a tool kit with specimen containers, 
matrix sampling bags, field labels, field tools (e.g., awls, 
hammers, chisels, shovels, etc.), and plaster kits. At each fossil 
locality, field data forms shall be used to record pertinent 
geologic data, stratigraphic sections shall be measured, and 
appropriate sediment samples shall be collected and submitted 
for analysis. 
 Fossils collected, if any, shall be transported to a 
paleontological laboratory for processing where they shall be 
prepared to the point of curation, identified by qualified 
experts, listed in a database to facilitate analysis, and then 
deposited in a designated paleontological curation facility such 
as the Natural History Museum of Los Angeles County. 
 Following analysis, a report of findings with an appended 
itemized inventory of specimens shall be prepared. The report 
and inventory, when submitted to the appropriate lead agency, 
along with confirmation of the curation of recovered specimens 
into an established, accredited museum repository, shall signify 
completion of the program to mitigate impacts on 
paleontological resources. 
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DEIR/EA Section 2.2.5 – Hazardous Waste/Materials 

The proposed project has the potential to result in the 
disturbance or release of hazardous materials. Because of 
the age of the existing bridge, the potential exists for 
asbestos-containing building materials and lead-based paint 
to be present. Groundwater is expected to be encountered 
and, if the groundwater is contaminated, it could result in 
an impact for construction personnel. However, all 
construction projects are required to comply with local, 
state, and federal requirements for storing hazardous wastes 
and worker training for handling hazardous wastes. 

HAZ-1: If discovered on-site, asbestos and lead-based paint 
hazards shall be abated in accordance with SCAQMD Rule 
1403 prior to any demolition or bridge rehabilitation activities. 
HAZ-2: In accordance with hazardous waste concerns relative 
to the final project design plans, the following shall be 
provided to the Caltrans Office of Environmental Engineering 
for review and approval:  
 A schedule for completion of the detailed final construction 

documents and plans for the preferred alternative, 
 A hazardous waste Sampling and Analysis Plan, and 
 A Site Investigation Report for ADL, which shall be 

performed to determine the extent of possible contamination 
within the state right-of-way.  

 The detailed construction document/plans shall include design 
features and information showing proposed structure/ 
foundation work (i.e., footing/pile types, pile lengths, 
maximum excavation depths) and the new right-of-way. Based 
on the detailed construction document/plans, the following 
shall be submitted to Caltrans Office of Environmental 
Engineering for review and approval: 
 Sampling and Analysis Plan (including a Health and Safety 

Plan) for soil and groundwater (including ADL); 
 Asbestos-Containing Material and Lead-Based Paint Survey 

Work Plan for bridge demolition work; and 
 Draft and Final Site Investigation Report, Asbestos-

Containing Material Report, and Lead-Based Paint Survey 
Report. 

 Based on the final/approved Site Investigation Report and 
investigative results, the City of Santa Monica will be required 
to prepare the necessary construction plans and specifications 
for remediation of hazardous materials (including soil and 
groundwater). The specifications shall comply with current 
Caltrans Standard Special Provisions (SSPs) and Standard 
Plans. Additionally, the City shall review and incorporate 
Caltrans SSPs for work related to: 

NEPA: Not Adverse 
CEQA: Less than Significant 
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 Disturbance of material containing hazardous waste with 
concentrations of ADL, 

 Removal of material containing hazardous waste with 
concentrations of ADL, 

 Removal of yellow traffic stripes and pavement marking 
with hazardous waste residue, 

 Disturbance of existing paint on bridges, 
 Removal of treated wood waste, and 
 Removal of traffic stripes and pavement markings 

containing lead. 
HAZ-3: Although contaminated soil is unlikely to be present 
on the project site, the contractor shall observe exposed soil for 
visual evidence of contamination during excavation activities. 
If visual contamination indicators are observed during 
excavation or grading activities, all work shall stop, and an 
investigation shall be designed and performed to verify the 
presence and extent of contamination at the site. A qualified 
and approved environmental consultant shall perform the 
review and investigation. Results shall be reviewed and 
approved by the applicable local and state agencies prior to 
construction. The investigation shall include collecting samples 
for laboratory analysis and quantifying contaminant levels 
within the proposed excavation and surface disturbance areas. 
Subsurface investigation shall determine appropriate 
procedures for worker protection and hazardous material 
handling and disposal procedures appropriate for the project 
site. 
HAZ-4: Areas with contaminated soil determined to be 
hazardous waste shall be excavated by personnel who have 
been trained through the Occupational Safety and Health 
Administration–recommended 40-hour safety program (29 
Code of Federal Regulations [CFR] 1910.120), with an 
approved plan for excavation, control of contaminant releases 
to the air, and off-site transport or on-site treatment. Health and 
safety plans prepared by a qualified and approved industrial 
hygienist shall be developed to protect the public and all 
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Potential Environmental Impacts Mitigation Measures Impact after Mitigation 
workers in the construction area. Health and safety plans shall 
be reviewed and approved by the appropriate local and state 
agencies. 
HAZ-5: Should construction activities result in the removal of 
yellow or white paint or thermoplastic traffic stripes, the age of 
the traffic striping shall be determined. If lead or chromium is 
present in the materials at or above specified hazardous waste 
levels, it shall be appropriately captured and transported, then 
disposed of at a permitted Class I disposal facility in 
California. In addition, a project-specific Lead Compliance 
Plan shall be required to prevent or minimize worker exposure 
to lead while handling materials containing lead. Attention 
shall be directed to Title 8, California Code of Regulations, 
Section 1532.1, Lead. 
 Although there is no evidence that groundwater in the 
immediate vicinity of the Pier Bridge contains high levels of 
contaminants or hazardous materials, the following 
minimization measure shall be implemented: 
HAZ-6: Although there is no evidence that groundwater in the 
vicinity of the pier contains contaminants; excavations below the 
elevation of groundwater could experience strong seepage and 
require dewatering. The contractor shall observe the groundwater 
for visual evidence of contamination or unusual odors. The 
contractor shall comply with all applicable regulations and 
permit requirements for construction dewatering. This may 
include laboratory testing, treatment of contaminated 
groundwater, or other disposal options. 

DEIR/EA Sections 2.2.6 and 3.4.3 – Air Quality 

During construction, short-term degradation of air quality 
may occur because of the release of particulate emissions 
(airborne dust) generated by excavation, grading, hauling, 
and other activities related to construction. Emissions from 
construction equipment are also anticipated. These would 
include carbon monoxide (CO), oxides of nitrogen (NOX), 
reactive organic gas (ROG), directly emitted particulate 
matter (PM10 and PM 2.5), and toxic air contaminants (i.e., 
MSATs), such as diesel exhaust particulate matter.  

AQ-1: To reduce particulate matter exhaust emissions, the City 
of Santa Monica (or its contractors) shall ensure that all off-
road diesel-powered equipment used during construction shall 
meet U.S. Environmental Protection Agency Tier 4 emissions 
standards, or cleaner, except for construction equipment for 
which such emissions control technology is not available.  
Most of construction impacts on air quality are short term in 
duration and, therefore, will not result in long-term adverse 
conditions. Implementation of the following avoidance and 

NEPA: Not Adverse 
CEQA: Less than Significant 
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minimization measures, some of which may also be required 
for other purposes, such as stormwater pollution control, will 
reduce any air quality impacts resulting from construction 
activities:  
 The construction contractor must comply with Caltrans’ 

Standard Specifications in Section 14-9 (2015).  
o Section 14-9-02 specifically requires compliance by the 

contractor with all applicable laws and regulations 
related to air quality, including air pollution control 
district and air quality management district regulations 
and local ordinances.  

 Water or dust palliative will be applied to the site and 
equipment as often as necessary to control fugitive dust 
emissions. Fugitive emissions generally must meet a “no 
visible dust” criterion either at the point of emissions or at 
the right-of-way line, depending on local regulations. 

 Soil binder will be spread on any unpaved roads used for 
construction purposes and on all project construction 
parking areas. 

 Construction equipment and vehicles will be properly tuned 
and maintained. All construction equipment will use low-
sulfur fuel, as required by California Code of Regulations 
Title 17, Section 93114. 

 A dust control plan will be developed, documenting 
sprinkling, temporary paving, speed limits, and timely 
revegetation of disturbed slopes as needed to minimize 
construction impacts on existing communities.  

 Equipment and material storage sites will be located as far 
away from residential and park uses as practicable. 
Construction areas will be kept clean and orderly. 

 Environmentally Sensitive Areas–like areas or their 
equivalent will be established near sensitive air receptors. 
Within these areas, construction activities involving 
extended idling of diesel equipment or vehicles will be 
prohibited, to the extent feasible. 

 Track-out reduction measures, such as gravel pads at project 
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access points to minimize dust and mud deposits on roads 
affected by construction traffic, will be used. 

 All transported loads of soils and wet materials will be 
covered before transport, or adequate freeboard (space from 
the top of the material to the top of the truck) will be 
provided to minimize emissions of dust (particulate matter) 
during transportation. 

 Dust and mud deposited on paved public roads due to 
construction activity and traffic will be promptly and 
regularly removed to decrease particulate matter. 

 To the extent feasible, construction traffic will be scheduled 
and routed to reduce congestion and related air quality 
impacts caused by idling vehicles along local roads during 
peak travel times. 

 Mulch will be installed or vegetation planted as soon as 
practical after grading to reduce windblown particulate in 
the area. Be aware that certain methods of mulch placement, 
such as straw blowing, may themselves cause dust and 
visible emissions issues and may need to use controls such 
as dampened straw. 

DEIR/EA Section 2.2.7 – Noise  

There is the potential for short-term increases in noise due 
to construction activities. Construction equipment is 
expected to generate noise levels ranging from 70 to 85 
decibels (dB) at a distance of 50 feet. Construction noise 
would be short-term and intermittent. No adverse noise 
impacts from construction are anticipated because 
construction would be conducted in accordance with 
Caltrans Standard Specifications, Section 14.8-02. No 
traffic noise impacts are predicted to occur at any of the 
representative land uses in the project area because noise 
from redistribution of traffic would not be expected to 
increase noticeably over existing conditions. 

No mitigation is required. NEPA: Not Adverse 
CEQA: Less than Significant 
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DEIR/EA Section 2.2.8 – Energy 

During construction, energy would be required related to 
use of construction equipment and vehicle trips for 
commute and hauling purposes. The build alternatives 
would be responsible for consuming up to 246,400 gallons 
of diesel fuel. 
Although fuel would be consumed by construction vehicles 
and equipment, this would be a temporary condition and 
would represent only a negligible increase in regional 
demand relative to the more than 16 billion gallons of on-
road fuels currently used in the state (California Energy 
Commission 2016). Given the extensive network of fueling 
stations throughout the project vicinity and the short-term 
(2-year) construction period, no new or expanded sources 
of energy or new infrastructure would be required to meet 
the energy demand associated with project construction.  
Following the completion of construction activities, there 
would be negligible changes in energy consumption 
because none of the build alternatives would result in 
changes in land uses or parking supply that would result in 
additional visitors. 

No mitigation is required. NEPA: Not Adverse 
CEQA: Less than Significant 

Biological Environment 

DEIR/EA Section 2.3.1 – Natural Communities 

No habitat or natural communities of special concern exist 
within the BSA or surrounding areas. All improvements 
would occur within areas that are already developed. 

Under NEPA or under CEQA, no impacts on natural 
communities of special concern would occur with 
implementation of Alternative 1, 2 or 3 because none of these 
communities are present. Therefore, mitigation measures for 
natural communities of concern are not required. All 
improvements would occur within areas that are already 
developed. However, measure BIO-1 would be implemented to 
limit the extent of the construction impact on sandy beach habitat 
adjacent to the project site. 
BIO-1: All construction-related work, including staging, storage, 
and access, shall be limited, to the greatest extent feasible; shall 
occur within the project limits; and shall not encroach upon the 
sandy beach habitat adjacent to the project site. 

NEPA: Not Adverse 
CEQA: Less than Significant 
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DEIR/EA Section 2.3.2 – Wetlands and Other Waters 

Federal and state jurisdictional waters would be completely 
avoided during all project-related work. However, because 
the project would occur within the Coastal Zone, the project 
would be subject to the Coastal Zone Management Act 
(CZMA) and require a Coastal Development Permit from 
the California Coastal Commission. 

No mitigation is required. NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.3.3 – Plant Species 

The project footprint contains a limited and marginal area 
of low-quality suitable habitat; any potential impacts on any 
non-listed special-status plant species would be less than 
significant under CEQA and not adverse under NEPA. 

Non-listed special-status plant species have very low potential 
to occur within the BSA. Avoidance and minimization measure 
BIO-1., as stated above, would fully avoid any potential for 
impacts on these species. 

NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.3.4 – Animal Species 

Project activities may cause direct and/or indirect 
disturbance to the Tree Roosting Bat species in the form of 
tree disturbance, tree removal, or noise adjacent to trees. 
Removal of the Pier Bridge has potential to directly affect 
any species that may be roosting or nesting within the 
bridge joints and hinges. 
 
Impacts on nesting birds could occur if an active nest is 
removed or nesting birds are disturbed as a result of 
construction activities.  

BIO-2: To avoid impacts on any bats that may be roosting in 
palm trees within the project area, all direct impacts on palm 
trees shall be avoided during construction, and highly vibrative 
and/or noisy work shall be avoided near palm trees. If it is not 
possible to avoid direct or indirect impacts (e.g., direct [tree 
removal, tree disturbance, tree trimming] or indirect [noise, 
vibration]) on palm trees, a qualified bat biologist shall survey 
the trees (i.e., conduct acoustic nighttime surveys) prior to 
disturbance to determine whether bats are roosting in the trees. 
A copy of all survey results shall be forwarded to Caltrans’ 
Division of Environmental Planning. If bats are present, the bat 
biologist shall monitor construction activities to ensure that no 
bats are affected during construction. The qualified bat 
biologist may also provide other avoidance measures to ensure 
that all impacts on this species are avoided and minimized. 
BIO-3: A qualified bat biologist who is also familiar with 
crevice-dwelling bird species shall survey the project 
disturbance limits and the Santa Monica Pier Bridge in early 
summer, prior to construction, to assess the potential for the 
bridge’s use for bat roosting, bat maternity roosting, and bird 
roosting/nesting, because maternity roosts and nesting are 
generally formed in spring. The qualified bat biologist shall 
also perform preconstruction surveys within 2 weeks of 

NEPA: Not Adverse 
CEQA: Less than Significant 
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construction because bat and bird roosts can change seasonally. 
These surveys will include a combination of structure 
inspections, exit counts, and acoustic surveys. A copy of all 
survey results shall be forwarded to Caltrans’ Division of 
Environmental Planning and the City of Santa Monica. 
BIO-4: If recommended by the qualified bat biologist, to avoid 
indirect disturbance of bats and birds while roosting in areas 
that would be subject to or adjacent to impacts from 
construction activities, any portion of a structure that is deemed 
by a qualified bat biologist to have potential bat or bird 
roosting habitat, in areas where the young have the ability to 
fly and may be affected by the proposed project, shall have 
temporary bat/bird eviction and exclusion devices installed 
under the supervision of the qualified bat biologist prior to the 
initiation of construction activities. Eviction and subsequent 
exclusion will be conducted during the fall (September or 
October) to avoid trapping flightless young inside during the 
summer months or hibernating/overwintering individuals 
during the winter. Such exclusion efforts are dependent on 
weather conditions, take a minimum of 2 weeks, and must be 
continued to keep the structures free of bats and birds until the 
completion of construction. All eviction and/or exclusion 
techniques shall be coordinated between the qualified bat 
biologist and the appropriate resource agencies (e.g., California 
Department of Fish and Wildlife). Work shall cease around any 
active bat maternity colony until such time that the young have 
the ability to fly, as determined by a qualified bat biologist. 
BIO-5: Within 7 days of the commencement of construction 
activities (if between January 15 and September 1), a qualified 
biologist shall perform a nesting bird survey that will consist of 
at least two site visits to determine whether there are active 
songbird nests within 200 feet of the project footprint and 
raptor nests within 500 feet of the project footprint. This survey 
shall also identify the species and, to the degree feasible, 
nesting stage (e.g., incubation of young, feeding of young, near 
fledging). Nests shall be mapped (not by using Global 
Positioning System [GPS] technology because close 
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encroachment may cause nest abandonment). If active nests are 
found, construction shall not occur within 150 feet of the 
songbird’s nest or within 500 feet of a raptor’s nest until the 
nesting attempt has been completed and/or abandoned because 
of non-project-related reasons. A copy of all survey results 
shall be forwarded to Caltrans’ Division of Environmental 
Planning and the City of Santa Monica. 

DEIR/EA Section 2.3.5 – Threatened Species 

There is no potential for federal or state listed species to 
occur within the project area. Additionally, no federally 
designated critical habitat is present within the biological 
study area (BSA). 

No mitigation is required. NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.3.6 – Invasive Species 

Because of the developed and maintained nature of the 
project area, the lack of invasive species in the BSA, and 
the lack of sensitive or native habitats adjacent to the BSA, 
the potential of the project alternatives to spread or 
introduce invasive plant or animal species or cause or 
exacerbate an invasion would be low. Project Alternatives 
1, 2, and 3 are not expected to introduce or spread invasive 
plant or animal species, and compliance with EO 13112 
would be ensured with implementation of measures BIO-6 
and BIO-7. 

BIO-6: Inspection and cleaning of construction equipment 
shall be performed to minimize the importation of nonnative 
plant material. Eradication strategies (i.e., weed control) shall 
be implemented should an invasion of nonnative plant species 
occur. 
BIO-7: After construction, species that have been listed as 
having a high or moderate rating on the California Invasive 
Species Plant Council’s (Cal-IPC’s) California Invasive Plant 
Inventory, including any Cal-IPC-listed species of ice plant, 
shall not be planted in any revegetated areas. 

NEPA: Not Adverse 
CEQA: Less than Significant 

DEIR/EA Section 2.4 – Cumulative Impacts 

Utilities/Emergency Services: Potential cumulative 
community impacts could occur if other projects, in 
combination with the proposed project, would cumulatively 
contribute to significant delays in emergency response in 
the vicinity of the project. This is not expected to occur 
under either the proposed project or the current and 
reasonably foreseeable projects within the resources study 
area (RSA) because implementation of Mitigation Measure 
UES-2 requires the City and emergency responders to plan 
for sufficient access and response routes, taking into 
consideration other detours and construction activities 
which may occur as a result of concurrent construction of 

Mitigation Measure UES-2, included above for the Utilities 
and Emergency Services section would ensure potential 
impacts on emergency response during construction be 
mitigated to be not adverse and less than significant.  
Mitigation Measure TRA-1, as described above for 
Transportation/Traffic/Pedestrian/Bicycle Facilities, would help 
to minimize impacts on access and circulation during 
construction. Although there is existing traffic congestion, as well 
as projected impacts, at some local intersections and local street 
segments, even without the project, there is no feasible mitigation 
that would reduce the significant unavoidable impacts on local 
traffic due to trip redistribution under operation of Alternative 3. 

NEPA: Not Adverse 
CEQA: Less than Significant, 
except for Traffic/ 
Transportation, which would 
remain significant and 
unavoidable. 
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the current and reasonably foreseeable projects in 
Table 2.1.1-1 of this EIR/EA. In addition, the proposed 
project would replace an existing transportation facility 
with an improved facility and would not require a 
substantial change to the demand for utility services at the 
project site, even when considered in conjunction with the 
projects in Table 2.1.1-1. Therefore, the proposed project 
would not result in a cumulatively considerable 
contribution to a significant cumulative impact. 
Traffic and Transportation/Pedestrian and Bicycle 
Facilities: Potential cumulative impacts could occur due to 
the proposed project’s potential for significant unavoidable 
impacts on localized traffic conditions due to vehicle trip 
redistribution under Alternative 3. 
Cultural Resources: Development of the proposed project 
is anticipated to have low potential to contribute to 
cumulative impacts on cultural resources in the RSA. 
However, the proposed project has the potential to unearth 
unknown cultural resources. Therefore, the proposed 
project has the potential to result in a cumulatively 
considerable impact, only in the event that unknown buried 
cultural resources are uncovered and affected during project 
construction. 

Minimization measures CR-1 through CR-3, as detailed above, 
would be implemented to minimize impacts. 
 
 

Paleontology: The potential exists for cumulative impacts 
on paleontological resources in the event that the proposed 
project and one or more current and reasonably foreseeable 
projects unearth and affect buried fossil materials during 
construction. 
Noise: The potential exists for a cumulative impact if 
construction activities for both the proposed project and 
projects adjacent to or in the immediate vicinity of the 
proposed project occur concurrently and, particularly, 
outside the City’s normal construction hours. However, 
because most construction for the proposed project would 
be scheduled during normal daytime hours, the potential for 
cumulative noise impacts for an extended period of time 
would be low. 

Mitigation Measure PAL-1, as described above under 
Paleontology, would be implemented during construction of 
the proposed project to minimize the potential impacts on 
buried fossil resources, to the extent feasible, and thus limit the 
proposed project’s contribution toward a cumulative impact. 
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DEIR/EA Appendix B – Section 4(f) De Minimis Determination 

The proposed project build alternatives would result in 
temporary and permanent incorporation of portions of the 
Santa Monica Pier, including the southeast area of the pier 
known as Carousel Park. With implementation of 
Mitigation Measures PIER-1 and PIER-2, the use of the 
Santa Monica Pier would be considered de minimis. 

PIER-1: The City shall temporarily relocate play 
features/functions of the Carousel Park area of the pier, away 
from where the Moss Avenue bridge would be constructed, 
prior to beginning construction and for the duration of project 
construction under Alternative 1 or Alternative 3. The relocated 
features shall serve their original functionality and be of a 
condition that shall be at least as good as the condition that 
presently exists. 
PIER-2: The City shall redesign the play features in the 
Carousel Park area of the pier, as part of the final design for the 
project under Alternative 1 or Alternative 3. The features in 
this area of the pier shall be reconstructed to serve their original 
functionality and be designed and constructed to a condition 
that shall be at least as good as the condition that presently 
exists. The redesigned features of the Carousel Park area shall 
be rebuilt in the same area, or a nearby area, within the 
boundaries of the Santa Monica Pier parcels, and open to the 
public upon completion of construction of either Alternative 1 
or Alternative 3. 

NEPA: Not Adverse and De 
Minimis 
CEQA: Section 4(f) is only 
applicable under NEPA 

 



 

 
Draft Environmental Impact Report/Environmental Assesssment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
1-1 

 

Chapter 1 – The Proposed Project 

 Introduction  
The City of Santa Monica (City), in coordination with the California Department of 
Transportation (Caltrans), is proposing to replace the Santa Monica Pier Bridge (Pier Bridge). 
The proposed project is subject to both the California Environmental Quality Act (CEQA) and, 
because it would be funded under the federal Highway Bridge Program (HBP), the National 
Environmental Policy Act (NEPA). This joint Draft Environmental Impact Report 
(EIR)/Environmental Assessment (EA) analyzes the potential environmental impacts of the 
proposed Santa Monica Pier Bridge Replacement Project. The City is the lead agency under 
CEQA, and Caltrans is the lead agency under NEPA. Figures 1-1 and 1-2 show the regional 
location and project vicinity, respectively.  

The Pier Bridge, constructed in 1939, is approximately 490 feet long. It extends west from the 
intersection of Ocean Avenue and Colorado Avenue to the Santa Monica Pier in the city of Santa 
Monica. The proposed project would include replacement of the existing, structurally deficient 
Pier Bridge with a new multi-modal bridge to meet current seismic and Americans with 
Disabilities Act (ADA) standards.  

This project is included in the 2017 Federal Statewide Transportation Improvement Program 
(FTIP) and proposed for HBP funding. The Pier Bridge qualifies for replacement under the HBP 
and is eligible for toll-credit funding. It is also identified as a transportation project in the 
Southern California Association of Governments (SCAG) 2015 Regional Transportation 
Plan/Sustainable Communities Strategy (RTP/SCS).  

 Purpose and Need 
In accordance with 40 Code of Federal Regulations 1502.12, this chapter provides an 
explanation of the “underlying purpose and need to which the agency is responding in proposing 
the alternatives, including the proposed action.” 

1.2.1 Project Purpose 

The primary purposes and objectives of the proposed project are as follows: 

 To provide a bridge that would be structurally sound and seismically resistant; 

 To provide a bridge with a 75-year design life; 

 To ensure adequate and safe access to the pier by all users, including pedestrians, persons 
with limited mobility, bicyclists, motorists, and delivery and emergency vehicles;  

 To improve bicycle and pedestrian access to the pier;  

 To preserve the historic character of the pier and adjacent historic resources near 
Colorado Avenue, including the pier entrance sign and Palisades Park, while improving 
access; and 

 To maintain continuous access to the pier for pier users and people who wish to access 
the beach, Marvin Braude Bike Trail and Ocean Front Walk, or continuous operations of 
the City and pier businesses during construction of the project. 
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Figure 1‐1: Regional Location 

 

Source: ICF, 2016.  
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Figure 1‐2: Project Vicinity 

 

Source: ICF, 2016.  
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1.2.2 Project Need 

The Santa Monica Pier Bridge connects the iconic Santa Monica Pier to the intersection of 
Ocean Avenue and Colorado Avenue within the downtown district of the city. The following 
sections summarize the bridge’s existing and projected deficiencies and discuss the need for 
replacement of the bridge. Figure 1-3 shows the existing project site and surrounding vicinity. 

1.2.2.1 Existing Bridge Condition 

This section describes the existing bridge conditions, including the structural deficiencies of the 
existing bridge, the steep bridge grade and profile constraints, and the difficulty of providing 
access for the disabled because of these existing conditions. This section also describes the 
existing safety needs on the existing bridge, current deficiencies in accommodating all of the 
different travel modes, and the project objectives identified to correct these deficiencies. Finally, 
this section describes modal interrelationships and the important linkages to the transportation, 
access, and circulation system provided by the bridge. It also confirms why the project has 
independent utility and why the project limits are the logical termini for the project.  

Structural Deficiencies 

The bridge was designed in the late 1930s and constructed in 1939. It is 488 feet long and 34 feet 
wide. Although it once included two 4-foot-wide sidewalks, pedestrians frequently overflowed 
into vehicular lanes, thereby raising safety concerns. In response, the bridge was reconfigured to 
carry two vehicular travel lanes and one 9.33-foot-wide pedestrian walkway, separated by K-rail. 
Photo 1-1 shows the existing configuration of the bridge and the overflow of pedestrians. As 
with all bridges of the era in a seismically active region of Southern California, the original 
construction does not meet the seismic standards currently required by the American Association 
of State Highway and Transportation Officials (AASHTO) and Caltrans Seismic Design Criteria 
(SDC). Additional seismic deficiencies that do not meet current AASHTO or SDC requirements 
include: 

 Lap splices at the base of columns, 

 Insufficient amount of confinement reinforcement in the bridge columns, 

 Absence of spiral reinforcing in concrete columns, 

 Lack of adequate seat width at abutments and hinges, and 

 Inadequate footing capacity for lateral loading. 

These deficiencies would make it very difficult for the bridge to withstand a major earthquake 
without incurring significant damage to the columns and potentially threatening overall bridge 
integrity. In addition, the bridge has concrete spalls in many areas. The existing bridge is 
structurally deficient and is in a physically deteriorated condition. Bridges that are found to be 
structurally deficient or functionally obsolete, as defined by the Federal Highway Administration 
(FHWA), with a sufficiency rating of less than 50, are eligible for federal funding for 
replacement under the HBP. According to the Caltrans Structure Maintenance and Investigations 
Local Bridge List dated July 2015, the bridge has a sufficiency rating of 17.0.
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Figure 1‐3: Existing Site Conditions 

 

Source: ICF, 2017. 
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Photo 1‐1: Current Overflow of Pedestrians into Vehicular Lanes 

 
Source: T.Y. Lin International, 2013. 

Photo 1‐2: Steep Grade of Santa Monica Pier Bridge  

   
Source: T.Y. Lin International, 2013. 

Photo 1‐3: Effects on the Disabled 

 

Source: T.Y. Lin International, 2013. 
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Bridge Grade, Profile, and ADA 

The existing bridge has a straight alignment from Ocean Avenue to the pier, with a maximum 
grade of 10.2% and a drop in elevation of 36 feet, without landings. Photo 1-2 shows the steep 
grade change between the top of the bridge and the landing at the pier. Even though the 
existing bridge is used by those with limited mobility (see Photo 1-3), this configuration is not 
compliant with ADA standards, which call for a maximum grade of 8.33%, with landings 
spaced to accommodate every 2.5-foot change in elevation. The bridge grade is controlled by 
several streets that cross under the bridge, such as Moomat Ahiko Way (MAW) and Appian 
Way. The current vertical clearance above MAW is approximately the minimum required for 
most city streets (15 feet). Therefore, the bridge grade cannot be reduced by lowering the 
profile without having an adverse effect on the road network below or requiring an exception 
to the requirements for minimum vertical clearance. Because the low point of MAW is below 
the bridge, additional bridge widening could further decrease the available vertical clearance 
for vehicles while exiting or entering Pacific Coast Highway. Consideration was given to 
lowering MAW in order to lower the bridge profile and thereby lessen the bridge grade. 
However, initial review indicates the profile of MAW is controlled by the adjacent Caltrans-
owned McClure Tunnel, which serves Pacific Coast Highway. Lowering MAW would require 
increasing the grade of the approach roadway under the Pier Bridge and reducing the vehicular 
sight distance on MAW to a point that would be below minimum state requirements, making it 
infeasible to lower MAW any further. 

Safety Needs 

Peak weekend average daily traffic (ADT) at the pier totals approximately 3,667 vehicles, 
comprising a mix of beach/amusement park patrons and service/delivery vehicles. However, 
the pedestrians and bicyclists who access the pier and beach from Ocean Avenue represent the 
largest groups of bridge users.  

Pier deck parking accommodates 277 vehicles. When the pier deck parking is full, or during 
periods of high pedestrian usage, the bridge is closed to vehicular traffic. It then functions as a 
pedestrian/bicycle facility. It is notable that pier usage is heavy not only in the summer months 
but year-round. In fact, the second-busiest time for pier businesses is the winter holiday 
season.  

During times of high use, the bridge is not wide enough to accommodate the volume of 
pedestrians, bicycles, and vehicles that use the facility. This creates safety concerns, which 
have been documented by both the City of Santa Monica Police and Fire Departments. 
Queuing affects the Colorado Avenue/Ocean Avenue intersection and other nearby 
intersections during peak periods, even intersections throughout the broader downtown area. 
When the volume is high enough, pedestrian traffic overflows into the roadway, as shown in 
Photo 1-1. Another point of pedestrian and vehicular conflict on the pier is the crosswalk at the 
pier access road, just before the vehicle turnaround and entrance to the pier parking lot 
(Photo 1-4). 
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Photo 1‐4: Pedestrian Crosswalk across the Pier and Vehicular Access Lanes to Pier 

 

Source: T.Y. Lin International, 2013. 
 

Existing Deficiencies in Accommodating All Travel Modes 

The existing bridge has the following deficiencies with respect to accommodating pedestrian, 
bicycle, and vehicular modes of travel:  

 The bridge width does not accommodate an appropriate space for each travel mode;  

 There are no separate bicycle lanes; 

 There are many pedestrians where the pier bridge joins the pier, the same location where 
vehicles must turn to go into or out of the pier deck parking lot; 

 The bridge has an attached, but deteriorated, staircase that connects to the street below 
but has been closed for many years because of safety concerns; and 

 The bridge is not ADA compliant. 
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Correcting Deficiencies 

With construction of the proposed replacement bridge, the existing deficiency and safety issues 
would be eliminated. The new bridge would meet current state standards for structural loading, 
including earthquakes, and geometric design, thereby making the structure available for long-
term use by the community. The new bridge would be designed to accommodate the unique 
conditions of this site, making it safer for vehicular, bicycle, and pedestrian use.  

The bridge alternatives for this project have been developed to address the following project 
objectives: 

 Objective 1: Incorporate the appropriate space allocation of each travel mode, including 
a wider pedestrian space, one that is commensurate to the needs of this large user group; 

 Objective 2: Separate bicycle lanes; 

 Objective 3: Separate vehicles from other modes of travel; 

 Objective 4: Provide ADA-compliant access; and 

 Objective 5: To the extent feasible, ensure compatibility with historic resources. 

Modal Interrelationships, System Linkages, Access, and Circulation 

The bridge serves as the primary access route for pedestrians and bicyclists as they travel to the 
pier and beach. In addition, it provides the only vehicular access route to the pier for various 
vendors, special events, pier businesses, public parking, pier maintenance, the Harbor Patrol, the 
police substation, and delivery and emergency vehicles. The bridge is vital to the function of the 
pier in that it provides direct public access from the downtown Santa Monica area, as shown in 
Figure 1-4. It also provides direct and safe public access to Santa Monica State Beach via the 
pier, which is located at the base of the bluffs below Palisades Park and Tongva Park.  

The recent completion of the Los Angeles County Metropolitan Transportation Authority 
Exposition (Expo) light-rail line and Colorado Esplanade projects, in May 2016, increased 
pedestrian and bicyclist use of the Pier Bridge. The Colorado Esplanade project, between the 
Expo station at 4th Street and Ocean Avenue, transformed Colorado Avenue into a multi-modal 
street with extra-wide pedestrian walkways and a dedicated two-way cycle track. The Colorado 
Esplanade project also reconfigured the intersection of Second Street/Main Street and Colorado 
Avenue into a single intersection and modified vehicular traffic flow on Colorado Avenue, 
making it westbound only. Photo 1-5 shows the newly opened Colorado Esplanade. Given the 
high volume of pedestrians in the area, integrating the Pier Bridge and pier access with the multi-
modal Colorado Esplanade facility is critically important. 

City of Santa Monica Planning Department staff members have observed a noticeable increase in 
bicycle use at the Expo light-rail station; the Colorado Esplanade, which includes a cycle track 
and bike-share/rental station;, and on the pier. There is also a desire to improve bicycle access 
between the pier and the existing Beach Bike Trail below the pier. As part of a separate, future 
project, the City is proposing a direct bicycle connection between the pier and the Beach Bike 
Trail. The proposed Pier Bridge replacement project would be designed so as not to preclude but, 
rather, allow the construction of this adjacent future project.  
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Figure 1‐4: Project Linkages 

 

Source: ICF, 2016. 
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Photo 1‐5: Colorado Esplanade Looking West Toward the Santa Monica Pier Bridge 

 
Source: Jason Islas, 2016. 
 

Independent Utility and Logical Termini 

The proposed project would have both independent utility and logical termini.1 The proposed 
project would provide all the needed structural and seismic upgrades to the existing Santa 
Monica Pier Bridge, even without further transportation improvements in the vicinity of the 
project site. 

The existing bridge serves to connect the Santa Monica Pier to Ocean Avenue, which is the 
nearest intersection; therefore, these two points represent the logical termini. 

 Project Description  
The proposed project would replace the existing, structurally deficient Pier Bridge with a safer 
multi-modal bridge that meets current seismic and ADA standards. Bridge replacement would 
also include improvements at the west and east bridge approaches and on the pier. This section 
describes the proposed action and the project alternatives that have been developed to meet the 
identified purpose and need of the project while avoiding or minimizing environmental impacts. 
Three build alternatives, as well as the No-Build Alternative, are being considered. A description 
of the project alternatives follows in Section 1.4. 

                                                      
1 Independent utility means that the proposed project would meet the purpose and need of the project on its own and not 
require another project to fully achieve its purpose and need. Logical termini means that the project limits from one end 
of the roadway to the other are the logical limits and not an arbitrary segment of the roadway. 
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 Alternatives 
The project’s Concept Summary Report, prepared in October 2013, evaluated various possible 
bridge designs that would meet the purpose and need. The report recommended further study of 
three build alternatives, in addition to the No-Build Alternative (described below), for the 
proposed project. Alternatives that were previously considered but eliminated from further 
discussion are identified in Section 1.4.7. Proposed build Alternative 1 has an estimated capital 
cost of $20,700,000 with ADA Option A or $16,700,000 with ADA Option B. Alternative 2 has 
an estimated capital cost of $20,500,000 with ADA Option A or $16,500,000 with ADA Option 
B. Alternative 3 has an estimated capital cost of $16,900,000 with ADA Option A or 
$12,900,000 with ADA Option B. The criteria used in the evaluation of the alternatives included 
cost, public input (public benefit), and feasibility. Alternative 3 has been designated the “Locally 
Preferred Alternative.” Each alternative is summarized below.  

1.4.1 No-Build Alternative 
Under the No-Build Alternative, replacement of the structurally deficient Pier Bridge would 
not occur. The use of the existing bridge structure by pedestrians, bicyclists, and motorists 
would continue as it does today. The existing bridge would continue to fail to meet current 
seismic standards, would not adequately and safely accommodate users during peak demand, 
and would not meet ADA standards. The No-Build Alternative serves as a baseline against 
which to measure the performance and potential environmental impacts of the build 
alternatives. 

1.4.2 Build Alternatives 
The three build alternatives being considered are: 

 Alternative 1: New Wider Replacement Bridge on the Existing Alignment and 
Temporary Vehicle Access Bridge on Moss Avenue during Construction 

 Alternative 2: New Wider Replacement Bridge on the Existing Alignment and 
Temporary Vehicle Access Ramp North of the Pier and the Existing Bridge during 
Construction 

 Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement 
Bridge for Pedestrian, Bicycle, Emergency, and Limited Access on the Existing 
Alignment and New Permanent Vehicle-Only Bridge at Moss Avenue 

The unique and common features of the build alternatives are described in detail below in 
Sections 1.4.3 and 1.4.3.3, respectively. 

1.4.3 Unique Features of the Build Alternatives 
Unique features are applicable only to the designated alternative. Common features are 
applicable to all of the build alternatives, as described in Section 1.4.3.3, Common Features of 
the Build Alternatives. 
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1.4.3.1 Alternative 1: New Wider Replacement Bridge on the Existing 
Alignment and Temporary Vehicle Access Bridge on Moss Avenue 
during Construction 

Alternative 1 would demolish the existing bridge entirely, provide a new wider bridge within the 
alignment of the existing Pier Bridge, and construct a temporary vehicular bridge on Moss 
Avenue that would connect Appian Way to the pier deck parking during construction. The 
replacement bridge would be approximately 490 feet long and approximately 64 feet wide, 
approximately 30 feet wider than the existing bridge. The additional width would provide an 
ADA-compliant path, two bicycle lanes, and a wider sidewalk that would safely serve the 
volume of pedestrians at the pier. During construction, pedestrian access from the Ocean 
Avenue/Colorado Avenue intersection would be provided via a temporary bridge. The west and 
east bridge approaches at the pier and within the Colorado Avenue public right-of-way, 
respectively, would be widened to match the width of the new bridge. The new bridge roadway 
would be shifted approximately 14 feet north of the existing west and east bridge approaches. 
The western bridge approach on the pier deck would be widened by approximately 21 feet over a 
length of approximately 240 feet. Similarly, the eastern bridge approach would be widened, 
reducing the width of the Colorado Avenue side street adjacent to The Lobster restaurant coming 
from MAW (restaurant boundaries and bridge abutment shown in Figure 1-5), to 12 feet over a 
length of approximately 120 feet from Ocean Avenue.  

The new replacement bridge plan view and cross section for ADA Option A, shown in 
Figures 1-5 and 1-6, respectively, would include the following project features: 

 12-foot-wide vehicular lanes in each direction, 

 5-foot-wide bicycle lanes in each direction, 

 A 12-foot-wide sidewalk on the north side, and 

 An ADA-compliant route. 

The plan view and cross section for ADA Option B would differ slightly, as shown in Figures 1-7 
and 1-8, respectively. 

The following paragraphs describe the various elements of the construction scenario under 
Alternative 1, as shown in Figure 1-9. 

Temporary Vehicular Bridge to the Pier Deck on Moss Avenue during Construction 

Access to the pier deck for public parking, delivery vehicles, and emergency vehicles would be 
maintained during construction with a temporary bridge on Moss Avenue from the intersection 
of Appian Way to the pier. The bridge would span Ocean Front Walk and connect to the pier at 
the parking spaces next to an ADA ramp on the southeast end of the pier. California Fire Code 
Title 24, Part 9, Section 503.2.1, requires a minimum vertical clearance of 13 feet 6 inches over 
Ocean Front Walk for emergency vehicles, which would be maintained.  

Parking Lot 1 South currently has two exits. During construction, the Moss Avenue exit would be 
closed because of temporary bridge construction at that location; the existing exit on Seaside 
Terrace would be used during this period. To provide a construction staging area, 35 parking 
spaces in Lot 1 South would be made unavailable for approximately 3 months during construction 
of the temporary bridge and approximately 1 month during removal of the temporary bridge. 
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Figure 1‐5: Alternatives 1 and 2, ADA‐Compliant Route Option A – Plan View  

 

Source: T.Y. Lin International, 2015. 
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Figure 1‐6: Alternatives 1 and 2, Proposed Replacement Pier Bridge Cross Sections – ADA Option A 

 
Source: ICF International, 2017.  
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Figure 1‐7: Alternatives 1 and 2, ADA‐Compliant Route Option B – Plan View 

 
Source: T.Y. Lin International, 2015. 
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Figure 1‐8: Alternatives 1 and 2, Proposed Replacement Pier Bridge Cross Sections – ADA Option B 

 
Source: ICF International, 2015.
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Figure 1‐9: Alternative 1 Construction Scenario 

 
Source: ICF, 2016. 
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The width of the temporary bridge would be less than 29 feet (the width of the Moss Avenue 
public-right-of-way), ensuring that it would not extend beyond the City right-of-way and 
encroach on the adjacent properties north and south of Moss Avenue. Shallow excavations would 
occur on Moss Avenue for construction of the temporary foundations. 

Construction of Alternative 1, including the temporary vehicular bridge along Moss Avenue, 
would require temporary closure of the southeast portion of the pier, an area known as Carousel 
Park, and removal of some play features at that location. Upon completion of construction, the 
temporary vehicle access bridge would be removed, and the play features in the area would be 
reconstructed to serve their original functionality.  

Adjacent to the southeastern portion of the pier, two existing ADA-compliant ramps are located 
on either side of an octagonal stairway, as is a retaining wall with bench seating. 

Construction of the bridge would require temporary removal of portions of the retaining wall and 
bench seating. The ramp on the south side of the stairs would be closed during construction of 
the project; however, the north ramp would be available, allowing access to the pier from Ocean 
Front Walk. A concrete pylon lamppost on Ocean Front Walk is also in the alignment of the 
bridge and would be removed for construction. 

Approximately 40 parking spaces on the pier deck would be temporarily removed at the location 
where the temporary bridge would be constructed. The pier deck parking would be reconfigured 
to accommodate the new circulation pattern with the temporary bridge. Part of the pier structure 
at the connection to the temporary bridge would be strengthened to support additional vehicle 
loads and create a fire lane that would accommodate the weight of delivery trucks or City fire 
trucks. This new fire lane, which would be approximately 280 feet long and 20 feet wide, would 
be between the temporary bridge and the existing fire lane on the pier. It is estimated that the 
work needed for strengthening of the pier deck will last 3 months. This work would progress in 
phases to minimize the disruption to pier parking. The deck strengthening would occur prior to 
construction of the temporary bridge. The parking spaces on the pier deck, as well as striping, 
would be restored after completion of the project. 

Permanent Relocation of Entrance to Lot 1 North 

The entrance to Parking Lot 1 North provides critical access and is the primary location for 
deliveries to the many businesses and attractions on the pier. The entrance includes five vehicle 
lanes, three entry lanes for public parking in the lot, one lane for emergency vehicles, and one 
parking lane for delivery vehicles. Alternative 1 would replace the existing bridge with a new 
bridge that would be approximately 21 feet wider on the north, toward the entrance to Lot 1 
North. This widening would encroach on the delivery parking and emergency entry lanes. Where 
the bridge meets the pier, the overhead clearance for the entry lanes below would be 10 feet, 
which is less than the required 13.5 feet for emergency and driving lanes. The low overhead 
clearance would make these lanes unavailable for use under this alternative.  

Options to address this change are either to have a reduced number of lanes at the entrance to the 
lot or relocate the lot entrance farther to the north to maintain the current number of lanes. The 
first option would reduce the number of lanes at the entrance to the lot from five to three; these 
lanes would not be affected by the wider bridge. One of the lanes could be designated for 
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delivery, maintenance, and emergency vehicle entry, with the two remaining lanes providing 
access for the public. The second option would be to maintain the current number of lanes at the 
entrance to the lot by shifting the entrance north from its current location by approximately 21 
feet. This would require taking space from the City’s Beach Maintenance Yard and 
reconstructing a retaining wall in the yard. The mobile office and other equipment in the yard 
would need to be relocated; it is anticipated that an existing maintenance shed could remain at its 
current location. The relocation of the entrance is anticipated to require permanent removal of 
approximately 30 parking spaces in Lot 1 North.  

Temporary Relocation of Entrance of Parking Lot 1 North during Construction 

To facilitate construction of Alternative 1, the entrance to Lot 1 North would be temporarily 
relocated to the north side of the Beach Maintenance Yard (see Figure 1-9). Alternative 1 would 
widen the bridge by 23 feet on the north, toward the lot entrance, leaving only the three public 
traffic lanes available for entering the lot. The width between the edge of the new widened 
bridge and the north edge of the entrance of Parking Lot 1 North would be 40 feet, which would 
not provide adequate space for both construction operations and vehicles that enter the lot. 
During peak times, traffic at the parking lot entrance can back up as drivers wait to pay the fee. 
To provide safe access for the general public during demolition of the existing bridge and 
construction of the new bridge, the existing entrance adjacent to the existing bridge would be 
closed because there would not be a sufficient safety zone for construction work between the 
entrance lanes and the bridge. 

The entrance from Pacific Coast Highway would be closed because shifting the entrance north 
would not provide enough stopping distance at the entrance. Access for deliveries and the public 
would be maintained without disruption to the pier or the state beach.  

1.4.3.2 Alternative 2: New Wider Replacement Bridge on Existing Alignment 
and Temporary Vehicle Access Ramp North of the Pier and the 
Existing Bridge during Construction 

Alternative 2 would demolish the existing bridge entirely and provide a new wider bridge with 
the same lane capacity as Alternative 1 (see Figures 1-5 through 1-8). The replacement bridge 
under Alternative 2 would be the same as under Alternative 1 but with a different location for 
temporary vehicular access during construction and a temporary vehicle ramp from Parking Lot 
1 North. Pedestrian access from the Ocean Avenue/Colorado Avenue intersection during 
construction would be provided with a temporary bridge, as described in Section 1.4.3.3, 
Common Features of the Build Alternatives. 

The new bridge cross section would include the following project features: 

 A 12-foot-wide vehicular lane in each direction, 

 A 5-foot-wide bicycle lane in each direction, 

 A 12-foot-wide sidewalk on the north side, and 

 An ADA-compliant route, as described in Section 1.4.3.3. 
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Permanent Relocation of Entrance of Parking Lot 1 North 

Permanent relocation of the Lot 1 North entrance would be implemented as described for 
Alternative 1.  

Temporary Relocation of Entrance of Parking Lot 1 North during Construction 

Temporary relocation of the Lot 1 North entrance would be implemented as described for 
Alternative 1. 

Temporary Vehicle Ramp to the Pier Deck from Parking Lot 1 North during Construction 

Under Alternative 2, vehicle access to the pier during construction would occur via a temporary 
vehicular ramp in Lot 1 North, on the north side of the pier and west of the existing bridge 
alignment.  

The layout and number of available parking spaces in the pier deck parking lot would remain as 
is, except the entrance would be via the temporary ramp through Lot 1 North, as shown in 
Figure 1-10. However, the circulation and layout of Lot 1 North would be rearranged to 
accommodate the temporary ramp, which would result in an additional temporary loss of 
approximately 35 parking spaces during construction. The parking spaces would be restored after 
construction.  

1.4.3.3 Common Features of the Build Alternatives 

The overall duration of construction for the build alternatives is projected to be 24 months. The 
features described below would be common to all of the build alternatives.  

ADA-Compliant Route 

The replacement Pier Bridge would have the same alignment and be approximately the same 
length as the existing bridge; therefore, it would have the same slope (i.e., approximately 10%) 
but would not be ADA compliant, as discussed in Section 1.2.2.1, under the subheading Bridge 
Grade, Profile, and ADA. To rectify this condition, a route would be provided south of and 
parallel to the Pier Bridge and also on the south side of the pier sign. Two options are being 
considered to provide ADA-compliant access. Option A includes a straight path with a 5% slope 
and an elevator; Option B includes a fixed structural walkway with a series of curved ramps and 
landings. 

Option A proposes a third ADA-compliant pedestrian-only bridge, with a combination of either 
one or two elevators, an escalator, and/or stairs. The ADA-compliant path would be 
approximately 10 feet wide and have a 5% grade that would lead to an elevated landing next to 
the pier deck. The landing would connect to an elevator(s) that provides access to the pier deck 
and Ocean Front Walk. The landing would also connect to either the escalators or stairs, or both, 
that lead to the pier deck. The escalator(s) and stairs would be provided to accommodate the 
crowds that are expected to use the pedestrian-only bridge. The elevator would require a 
machine room to accommodate equipment for its operation; this is proposed to be located under 
the Pier Bridge. Figure 1-5 shows Option A, which includes one elevator, an escalator, and stairs.  
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Figure 1‐10: Alternative 2 Construction Scenario 

 

Source: ICF, 2016. 
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Option B (Figure 1-6) proposes an approximately 5.3-foot-wide walkway that would be 
cantilevered from the side of the Pier Bridge, comprising a series of sloped ramps with a 
maximum grade of 8.33% and landings, per ADA code. Each individual ramp would be 
approximately 30 feet long and followed by a landing that would be at least 5 feet long.  

The entire length of the ADA-compliant path would be approximately 936 feet from the bridge 
abutment to the pier level, approximately 450 feet longer than the Pier Bridge replacement 
structure. To match the length, the ADA-compliant ramps would be shaped like semicircles, as 
depicted in Figure 1-6. The walkway would extend the full length of the Pier Bridge. 

For Alternatives 1 and 2, to provide space for the route, a retaining wall would be constructed 
along Colorado Avenue, adjacent to The Lobster restaurant (restaurant and retaining wall shown 
in Figure 1-5), reducing the street width from 17 to 12 feet.  

The Pier Sign 

The pier sign (Photo 1-6), located at the eastern end of the Pier Bridge, just west of the Ocean 
Avenue/Colorado Avenue intersection, is a historically significant structure and an iconic feature 
of the city. It is also a State Historic Landmark. The pier sign and its foundations would be 
protected in place during construction of this project. The replacement bridge structure would be 
designed to preserve the pier sign at its existing location. 

Photo 1‐6: The Historic Pier Sign 
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Temporary Pedestrian Bridge 

During demolition of the existing Pier Bridge and construction of the new replacement bridge, 
general pedestrian access between the pier and the Ocean Avenue/Colorado Avenue intersection 
would be maintained through construction of a temporary pedestrian bridge adjacent to and south 
of the Pier Bridge. A location for the temporary pedestrian bridge north of the pier was 
considered but eliminated, as discussed in detail in Section 1.4.8, Alternative Design Features 
Eliminated from Further Discussion. 

The temporary pedestrian bridge would be set back approximately 5 feet from the existing bridge 
to allow for safe demolition and construction of the new bridge. The temporary bridge would 
stay within the City right-of-way and be approximately 4 feet from existing buildings to the 
south. It would be accessed via the Ocean Avenue/Colorado Avenue intersection. 

The temporary pedestrian bridge would have a grade similar to that of the existing bridge 
(10%) and be 8 feet wide. Given its narrow width, the temporary bridge would accommodate 
pedestrians only; it may not be able to accommodate peak weekend and holiday pedestrian 
attendance at the pier. Additional signage would be provided to reroute pedestrians to 
alternative access routes north and south of the pier during peak weekend and holiday periods. 
Because the temporary bridge would have a steep grade and a narrow width, it would not be 
ADA compliant or accessible by bicycle during construction of the project. Those with 
disabilities would arrive at the pier in a vehicle, park in designated spots, then access the pier 
from existing ADA-compliant ramp access points at Lot 1 North, Ocean Front Walk, or the 
pier deck. In addition, ADA-compliant access to the pier and beach is provided from the 
southwest corner of Ocean Avenue and MAW as well as the sidewalk to the undulating ADA-
compliant ramp next to the Santa Monica Urban Runoff Recycling Facility (SMURRF) that 
connects to Appian Way and Seaside Terrace. Bicyclists would access the pier from alternate 
street routes to the south, such as Seaside Terrace or Ocean Front Walk. Because of the 
proximity of the pedestrian bridge to construction operations, the bridge would need to have a 
roof and solid wall on the side adjacent to the Pier Bridge for public safety. The cover and wall 
would be constructed of plywood, similar to the temporary walkways that are commonly 
constructed next to building projects in urban areas. During some construction operations, such 
as bridge demolition or the lifting of large reinforcing steel cages, the pedestrian bridge may 
need to be temporarily closed to the public when the proximity of construction equipment is a 
safety concern. During those closures, the public would be routed to Seaside Terrace or the 
pedestrian overcrossing north of Broadway. To limit public inconvenience, another option 
would be to perform these construction operations during the evening hours, with use of a 
special permit, when there are fewer visitors to the pier. 

Construction Staging 

The project site is surrounded by existing residential properties, businesses, roads, public 
walkways, a park, and other structures on all sides as well as underneath the bridge. Providing 
the contractor with enough working space to safely demolish the existing bridge and construct 
the new bridge, while minimizing disruptions involving access to public resources and 
residences, businesses, and operations on the pier, needs to be considered. Construction work for 
this project would involve the use of backhoes with hydraulic rams, dump trucks, cranes, drilling 
rigs, concrete trucks, and other equipment. Construction staging space for the contractor’s use is 
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proposed at Lot 1 North. This would cause the temporary loss of approximately 365 parking 
spaces in the lot, including the loss of parking resulting from temporary modification of the lot 
entrance, as discussed in the description of the individual alternatives. 

Located on the south side of the Pier Bridge are a variety of businesses, with apartments upstairs; 
Santa Monica Pier Aquarium; the historic Hippodrome; and portions of the pier structure. 
Located on the north side are Palisades Park, the entrance to Lot 1 North, and a City maintenance 
yard. Given the constraints around the bridge, construction access for the project is proposed on 
the north side of the bridge. Construction access on the south side is limited by private 
residences, businesses, and other structures. These constraints would not provide adequate space 
for construction work to proceed safely. In addition, the temporary pedestrian bridge would 
further constrain the amount of space for work south of the pier. 

Construction activities would occur primarily between the hours of 7:00 a.m. and 6:00 p.m. 
Monday through Friday. Per Section 4.12.110 of the City’s Municipal Code, construction work 
cannot be conducted between 6:00 p.m. and 7:00 a.m. Monday through Friday, between 
5:00 p.m. and 9:00 a.m. on Saturday, or at any time on Sunday or major holidays. However, 
per Section 4.12.110 (e), a permit can be issued for construction operations performed at night 
when there is less activity on the pier and fewer vehicles entering the lot. Given these constraints, 
under Alternative 1, the Lot 1 North entrance would be temporarily relocated during construction 
to provide an adequate work space for construction operations. 

Public Access under Pier Bridge during Demolition and Construction 

The Pier Bridge passes over split two-lane roadways, MAW and Appian Way, and a pedestrian 
path, Ocean Front Walk. Although it would be essential to maintain access along these routes, 
access could be limited if it would compromise public safety. Temporary closures would require 
mitigation, including signage and detour routes. 

All of the aforementioned routes would be temporarily closed during demolition of the bridge 
because of the risk of falling concrete. In addition, foundation construction would involve the use 
of drilling rigs and cranes in proximity to the public and the erection and removal of falsework.  

For Ocean Front Walk and Appian Way, some temporary closures would be required in the 
interest of public safety during bridge demolition, foundation construction, and falsework 
erection/removal. Because of the closure of Appian Way, construction operations would be 
carefully planned so that access to Lot 1 North would continue to be provided.  

For MAW, the same closures as previously discussed would occur, but the limited vehicular 
clearance would create additional restrictions. The vertical clearance under the Pier Bridge at 
MAW is approximately 15 feet, which is the minimum recommended by Caltrans for local 
streets. This amount of clearance allows truck traffic to pass underneath safely. Temporary 
falsework would be needed to construct the new bridge, which would reduce the vertical 
clearance to approximately 13 feet. This amount of clearance would not accommodate truck 
traffic. If approved by the City and Caltrans, MAW could be closed to truck traffic during 
construction; only automobiles would be allowed to pass under the falsework. This assumes that 
adequate traffic controls and signage would be provided to detour trucks around the construction 
area. If it is determined that public traffic under the falsework poses safety concerns, MAW 
could be closed to all traffic during construction.  
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Utility and Facility Relocations 

The Pier Bridge and the proposed Moss Avenue Bridge would be located in an area that is served 
by utilities that may be affected during construction and, therefore, may require relocation. The 
facilities under the Pier Bridge that would be temporarily or permanently relocated during 
demolition and reconstruction include: 

 Restrooms, 

 Pier storage rooms, 

 An emergency backup generator for the aquarium, 

 Electrical utility room, and 

 City trash compactor. 

Relocation of existing utility facilities within the project limits would be carefully planned with 
the utility owners to maintain essential services to the pier during construction of the project. 

Pier Structural Modifications 

The pier structure would be affected by construction of this project. To remove the existing bridge, 
the portions of the pier that connect to the bridge would be partially removed to facilitate the use of 
demolition equipment. For all alternatives, in the area where the new bridge would connect to the 
pier, deck reconstruction would be needed to facilitate joining the two structures. The temporary 
pedestrian bridge located on the south side would touch down on the pier deck over the aquarium. 
The pier deck would be modified at that location. Portions of the pier deck under the escalators 
would be removed to accommodate escalator trusses and their structural supports. Pier areas under 
the stairs would be strengthened to support the weight of the stair structure. 

After visible modifications, all pier structures would be reconstructed or replaced in kind so as to 
maintain the historic character of the pier.  

1.4.3.4 Alternative 3 (Locally Preferred Alternative): Two New Bridges – New 
Replacement Bridge for Pedestrian, Bicycle, Emergency, and Limited 
Access on the Existing Alignment and New Permanent Vehicle-Only 
Bridge at Moss Avenue 

This alternative has been identified as the Locally Preferred Alternative because it meets all of 
the project needs, provides for better long-term multi-modal access to and from the pier, 
eliminates the need for vehicles to access the pier deck parking lot by turning across a segment 
of the pier with heavy pedestrian and bicyclist use, and is the most cost-effective of the build 
alternatives. Under Alternative 3, two new bridges would be constructed. The existing 
Pier Bridge would be replaced with a new bridge in the same location as the existing alignment 
that would be between 32.5 and 40 feet wide. The replacement bridge would be designed 
primarily for pedestrian and bicycle use, as well as ADA-compliant access, but would also 
provide access for emergency vehicles. It could also provide limited access for delivery vehicles 
during off-peak hours. 
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The new replacement bridge plan view and cross section for ADA Option A, as shown in 
Figures 1-11 and 1-12, respectively, would include the following project features: 

 A 22-foot-wide path, primarily for pedestrian and bicycle use; and 

 An ADA-compliant route, described in Section 1.4.3.3. 

There would be no public vehicle access for pier parking or pickups/drop-offs. 

The plan view and cross section for ADA Option B would differ slightly, as shown in 
Figures 1-13 and 1-14, respectively. 

Permanent Public Vehicle Access to the Pier at New Moss Avenue Bridge 

The second bridge under Alternative 3 would be constructed at Moss Avenue and designated for 
public access to the pier deck parking lot and the pier. The bridge would be approximately 
150 feet long and contained within the 29-foot width of the existing City right-of-way to 
accommodate two vehicle lanes and barriers, as shown in Figures 1-15 and 1-16. The bridge 
would span Ocean Front Walk and provide a minimum vertical clearance of 13 feet 6 inches, per 
California Fire Code Title 24, Part 9, Section 503.2.1. Construction of the Moss Avenue Bridge 
would be staged with Pier Bridge construction to provide continuous vehicular access to the pier 
during construction of the project, eliminating the need for a temporary vehicular bridge.  

Lot 1 South has two exit driveways. The new bridge would require permanent closure of the 
Moss Avenue exit. To construct this bridge, the retaining walls along Moss Avenue, adjacent to 
the private property on the north and Lot 1 South, would need to be removed and reconstructed. 
This would require temporary construction easements. In Lot 1 South, approximately 35 parking 
spaces would be unavailable for 9 months; that area would provide a staging area for bridge 
construction. The spaces would be restored after construction is complete.  

At the southeast end of the pier, the ADA-compliant ramp, portions of the retaining wall, and 
bench seating would be permanently removed. Because of limited vertical clearance, it would 
not be possible to reconstruct the ramp at this location; however, there is an ADA-compliant 
ramp north of this location that provides access to the pier (see Figure 1-3). The pylon 
lamppost on Ocean Front Walk would be in the alignment of the bridge and would need to be 
removed.  

This bridge would require permanent removal of approximately 40 parking spaces on the deck 
where it connects to the pier. The pier deck parking would be reconfigured to accommodate the 
new vehicle entrance from the Moss Avenue Bridge; an existing toll booth would be relocated as 
well. The pier deck at the connection to the Moss Avenue Bridge would need to be reconstructed 
to accommodate the bridge. As previously discussed for the temporary Moss Avenue Bridge, the 
pier deck would be strengthened for a new fire lane, requiring a temporary loss of parking. Under 
Alternative 3, a portion of the southeast area of the pier, including part of the Carousel Park area, 
would be permanently incorporated into the project. However, the affected play features of the 
Carousel Park area would be reconstructed in the same general area of the pier or in a nearby 
area within the boundaries of the pier parcels to serve their original functionality.  
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Figure 1‐11: Alternative 3, ADA‐Compliant Route Option A – Plan View 

 

Source: T.Y. Lin International, 2015.
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Figure 1‐12: Alternative 3, Proposed Replacement Pier Bridge Cross Sections – ADA Option A 

 

Source: ICF International, 2015. 



City of Santa Monica Chapter 1: The Proposed Project 

Draft Environmental Impact Report/Environmental Assesssment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
1-30 

 

Figure 1‐13: Alternative 3, ADA‐Compliant Route Option B – Plan View 

 

Source: T.Y. Lin International, 2015.
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Figure 1‐14: Alternative 3, Proposed Replacement Pier Bridge Cross Sections – ADA Option B 

 
Source: ICF International, 2016
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Figure 1‐15: Alternative 3, Moss Avenue Bridge – Plan View 

 
Source: T.Y. Lin International, 2015.
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Figure 1‐16: Alternative 3, Proposed Vehicular Bridge on Moss Avenue, Cross Section 

 

Source: ICF International, 2016
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Temporary Reduced Width of Entrance to Lot 1 North during Construction 

Alternative 3 would replace the existing Pier Bridge with a new bridge of approximately the 
same width. For this alternative, it would be possible to provide at least 40 feet of clear space for 
construction operations and the needed lane width for the public to enter the lot and for delivery 
trucks to access the pier. This could be accomplished by reducing the width of the entrance and 
moving the toll booths into the lot to provide queuing space for cars and a dedicated entrance 
lane for delivery, maintenance, and emergency vehicles (see Figure 1-17). The circulation, 
layout, and striping in Lot 1 North would be rearranged to accommodate the reduced width at the 
entrance and the temporarily relocated toll booths. The rearrangement would result in a temporary 
loss of parking, as described in the Construction Staging discussion in Section 1.4.3.3. The 
reduced-width entrance would allow continuous access to the lot from the Pacific Coast 
Highway exit. During some construction operations, Appian Way, which is under the bridge, 
would be closed to traffic, as described in Section 1.4.3.3, under the subheading Public Access 
under Pier Bridge during Demolition and Construction.  

At the end of construction of the project, the entrance and toll booths would be restored to their 
original locations, the parking spaces would be restored, and the lot would be repaired and 
restriped according to the pre-construction layout. 

1.4.4 Transportation System Management  

Although Transportation System Management measures alone could not satisfy the purpose and 
need of the project, the following measures have been incorporated into the build alternatives for 
this project:  

 Improving safety for pedestrians and bicyclists by providing greater separation between 
automobiles and pedestrians or bicyclists on the Pier Bridge, and 

 Supporting infrastructure for pedestrians and bicyclists as part of a larger set of 
improvements, including the Colorado Esplanade and Expo light-rail projects, to increase 
access to the pier by way of transit, walking, or biking. 

1.4.5 Selection of the Locally Preferred Alternative and the Final Decision-
making Process and Selection of the Preferred Alternative 

During conceptual study of the alternatives, as well as the scoping period for this EIR/EA 
(December 11, 2014, through February 2, 2015), most of the feedback and public comments 
from community groups and departments within the City were in favor of selecting Alternative 3 
as the Locally Preferred Alternative. Alternative 3 is the only alternative that would completely 
separate vehicular movement from pedestrian and bicycle movement at the pier. Therefore, this 
alternative would greatly diminish the conflicts that currently exist between pedestrians and 
vehicles. A final decision regarding the selected alternative will be made during the project’s 
final approval hearings. 
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Figure 1‐17: Alternative 3 Construction Scenario 

 

Source: ICF, 2016. 
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1.4.6 Comparison of Alternatives  
 

Project 
Features/ 
Elements 

No-Build 
Alternative Alternative 1 Alternative 2 

Alternative 3 (Locally 
Preferred Alternative) 

New 
seismically 
improved 
bridge 

No Yes Yes Yes 

Wider bridge 
deck 

No: remains 
34 feet 

Yes: 64 feet (varies) Yes: 64 feet (varies) Yes: 40 feet (varies) 

Permanent 
changes to 
auto, bicycle, 
and pedestrian 
access to pier 

None Separate bicycle lanes 
and wider pedestrian 
sidewalk on replacement 
bridge 
 

Separate bicycle lanes 
and wider pedestrian 
sidewalk on replacement 
bridge 
 

Replacement bridge used 
primarily for pedestrian 
and bicycle access, with 
exceptions for deliveries 
and emergency vehicles 

Permanent 
ADA-
compliant 
access 

None ADA-compliant ramp 
on the south side of 
replacement bridge or 
ADA-compliant third 
pedestrian-only bridge 
connecting to elevators, 
escalators, and stairs 

ADA-compliant ramp on 
the south side of 
replacement bridge or 
ADA-compliant third 
pedestrian-only bridge 
connecting to elevators, 
escalators, and stairs 

ADA-compliant ramp on 
the south side of 
replacement bridge or 
ADA-compliant third 
pedestrian-only bridge 
connecting to elevators, 
escalators, and stairs 

Permanent 
auto access 

None Same as existing Same as existing Auto access via 
permanent Moss Avenue 
Bridge  

Temporary 
closures 

None Temporary closures of 
Colorado Avenue, 
Ocean Front Walk, 
Appian Way, and MAW 

Temporary closures of 
Colorado Avenue, Ocean 
Front Walk, Appian Way, 
and MAW 

Temporary closures of 
Colorado Avenue, Ocean 
Front Walk, Appian Way, 
and MAW 

Temporary 
vehicle access 
during 
construction 

No Auto access via 
temporary Moss Avenue 
Bridge 
 

Auto access via 
temporary vehicle ramp 
at Lot1 North, north of 
the pier and the existing 
bridge 

Auto access via 
permanent Moss Avenue 
Bridge 
 

Temporary 
pedestrian 
access during 
construction 

No Pedestrian access via 
temporary bridge 
adjacent to the existing 
bridge alignment 

Pedestrian access via 
temporary bridge adjacent 
to the existing bridge 
alignment 

Pedestrian access via 
temporary bridge adjacent 
to the existing bridge 
alignment 

Temporary 
bicycle access 
during 
construction 

No Bicycles will use city 
streets 

Bicycles will use city 
streets 
 

Bicycles will use city 
streets 
 

Temporary 
ADA-
compliant 
access 

No ADA-compliant access 
via Lot 1 North and 
Ocean Front Walk 

ADA-compliant access 
via Lot 1 North and 
Ocean Front Walk 

ADA-compliant access 
via Lot 1 North and 
Ocean Front Walk 
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Project 
Features/ 
Elements 

No-Build 
Alternative Alternative 1 Alternative 2 

Alternative 3 (Locally 
Preferred Alternative) 

Impacts on 
pier deck 
parking 

None Temporary loss of 40 
spaces on pier deck 
during the project 
 

None 
 
 

Temporary loss of 40 
spaces on pier deck 
during the project 

Permanent removal of 40 
parking spaces on pier 
deck for Moss Ave 
Bridge 

Impacts on 
Lot 1 North 
parking 

None Temporary loss of 365 
parking spaces in Lot 1 
North for construction 
staging area and 
temporary shift of 
entrance 

Temporary loss of 365 
parking spaces in Lot 1 
North for construction 
staging area and 
temporary shift of 
entrance 

Temporary loss of 365 
parking spaces in Lot 1 
north for construction 
staging area and 
temporary shift of 
entrance 

Temporary loss of 35 
spaces in Lot 1 North for 
temporary vehicular 
bridge 

Permanent removal of 
30 parking spaces in Lot 
1 North for shifting of 
entrance 

Permanent removal of 30 
parking spaces in Lot 1 
North for shifting of 
entrance 

Impacts on 
Lot 1 South 
parking 

None Temporary loss of 35 
spaces in Lot 1 South for 
construction and 
removal of temporary 
vehicular bridge 

None 
 

Temporary loss of 35 
spaces in Lot 1 South for 
construction and removal 
of Moss Avenue Bridge 

Total parking 
impact 

None Temporary: 440 
Permanent: 30 

Temporary: 400 
Permanent: 30 

Temporary: 440 
Permanent: 40 

Completely 
eliminates 
existing 
pedestrian/bik
e conflicts 
with autos 

No No No Yes 

Effect on 
existing 
historic 
resources 

None TBD TBD TBD 

Cost None, but 
bridge is not 
updated to 
meet current 
seismic 
standards 

With ADA Option A, 
$20,700,000; with ADA 
Option B, $16,700,000 

With ADA Option A, 
$20,500,000; with ADA 
Option B, $16,500,000 

With ADA Option A, 
$16,900,000; with ADA 
Option B, $12,900,000 
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Although there are some businesses along Ocean Front Walk and residents along Seaside 
Terrace that oppose Alternative 3, the majority of the community, as well as the City, prefers 
Alternative 3. For these reasons, Alternative 3 has been selected by the City of Santa Monica 
as the Locally Preferred Alternative. 

After public circulation of the Draft EIR/EA, all comments will be considered and the 
Final EIR/EA will be published. Subsequent to publication of the Final EIR/EA, the City of 
Santa Monica will consider certification of the EIR and project approval, including selection 
of the final alternative. Under CEQA, if the City approves the project, the City will certify 
that the project complies with CEQA, prepare findings for all significant impacts identified, 
prepare a Statement of Overriding Considerations for impacts that will not be mitigated below 
a level of significance, and certify that the findings and Statement of Overriding 
Considerations have been considered prior to project approval. The City will then file a 
Notice of Determination with the State Clearinghouse that will state whether the project will 
have significant impacts, if mitigation measures were included as conditions of project 
approval, that findings were made, and that a Statement of Overriding Considerations was 
adopted. Similarly, if Caltrans, as assigned by FHWA, determines the NEPA action would not 
significantly affect the environment, Caltrans will issue a Finding of No Significant Impact 
(FONSI). 

1.4.7 Alternatives Considered but Eliminated from Further Discussion 

Several alternatives were considered to reduce the grade from Ocean Avenue to the pier for 
pedestrians and provide ADA-compliant access and bicycle access. However, these 
alternatives were eliminated because of visual, right-of-way, or vertical-clearance impacts. A 
discussion of the alternatives considered is provided below. 

1.4.7.1 Replace in Kind with Separate ADA-Compliant Access and Bicycle 
Access 

Under this alternative (Figure 1-18), the existing Pier Bridge would be replaced with a bridge 
of the same width (34 feet) and in the same location as the existing alignment. This alternative 
would also include construction of a separate ADA-compliant pedestrian/bike path north of the 
pier. Because of the long length required to meet ADA compliance, this alternative would 
result in potentially significant right-of-way impacts at Lot 1 North as well as impacts related 
to parking spaces. This alternative would also result in adverse visual impacts on the landmark 
Hippodrome building. This alternative was not preferred by the public or the City and was 
eliminated from further study during the concept study phase. 

1.4.7.2 Replace Bridge with New ADA-Compliant Non-Vehicular 
Pedestrian/Bike Bridge and Separate Moss Avenue Vehicular Bridge 

This alternative (Figure 1-19) would be similar to the proposed Alternative 3, but instead of 
replacing the existing bridge with a similar type of bridge, this alternative would construct a 
new conceptual bridge that would be longer, narrower, and curvilinear. Similar to 
Alternative 3, this alternative would also propose a new vehicular bridge at Moss Avenue. 
This alternative would result in significant right-of-way impacts at Lot 1 North as well as 
impacts related to parking spaces. This alternative would also result in adverse visual impacts  
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Figure 1‐18: Replace in Kind with Separate ADA‐Compliant Ramp and Bicycle Access 

 
Source: T.Y. Lin International, 2013. 

 

Figure 1‐19: Replace with New Concept Non‐Vehicular Pedestrian/Bike Bridge and Separate Moss Avenue 
Vehicular Bridge 

 

Source: T.Y. Lin International, 2013. 
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on the landmark Hippodrome building. In addition, because of the need to maintain delivery 
and emergency vehicle access from Ocean Avenue to the pier deck, as well as a lack of public 
support, this alternative was also eliminated from further study during the concept study phase. 

1.4.7.3 Replace Bridge with New Pedestrian/Bike Bridge and Separate Lot 1 
North Vehicular Ramp 

This alternative (Figure 1-20) would be similar to the proposed Alternative 3, with a new 
permanent pedestrian/bike bridge with emergency/limited access at the existing pier bridge 
alignment and a new permanent vehicle-only ramp at Lot 1 North for accessing pier deck 
parking. This alternative would result in permanent right-of-way impacts at Lot 1 North (owned 
by the state), revised circulation in the lot, and a permanent reduction in the number of parking 
spaces. This alternative would create circulation conflicts between pedestrians, bicyclists, and 
vehicles on the pier deck. Because of property right-of-way impacts, as well as the lack of 
additional beneficial improvements to existing conflicts between modes of transportation, this 
alternative was eliminated for further consideration during the concept study phase. 

1.4.7.4 Provide ADA-Compliant Access with Pedestrian Bridge and Circular 
Ramp on South Side of Pier Bridge 

This alternative (Figure 1-21) proposed a pedestrian bridge on the south side of the pier bridge 
that would connect to a circular ramp located next to the pier. The pedestrian bridge and ramp 
would have a maximum grade of 8.33%, with landings for every 2.5 feet of vertical elevation 
change.  

The structures were investigated using a 10-foot structure width and maintaining a minimum 
vertical clearance of 7 feet at the circular ramp. To provide sufficient length and make up the 
elevation difference from the high point over MAW to the pier deck, the circular ramp would 
need a diameter of approximately 60 feet. Given the large scale, the majority of the ramp would 
need to be located over the pier deck so as not to encroach on Ocean Front Walk. This alternative 
was eliminated because it would reduce the amount of usable pier deck space, result in impacts 
related to the structural supports that extend into the aquarium, have much more substantial 
visual impacts, and create potential historic impacts. 

1.4.8 Alternative Design Features Eliminated from Further Discussion 

1.4.8.1 Temporary Pedestrian Bridge North of Pier Bridge 

This alternative considered locating the temporary pedestrian bridge north of the Pier Bridge 
alignment rather than to the south, as proposed for Alternatives 1, 2, and 3. If the temporary 
pedestrian bridge were to be located on the north side, it would span MAW, which increases in 
elevation north of the Pier Bridge, resulting in a higher temporary bridge than the existing Pier 
Bridge and a steeper grade, making it more challenging for ADA-compliant access. In addition, 
the majority of project construction would need to be accessed from the north side of the Pier 
Bridge. The contractor’s staging area would also be on the north side because of space 
constraints on construction south of the Pier Bridge, creating potential conflicts with the 
temporary pedestrian bridge. For these reasons, this alternative was eliminated from further 
consideration.  
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Figure 1‐20: Replace with New Pedestrian/Bike Bridge and Separate Lot 1 North Vehicular Ramp 

 

Source: T.Y. Lin International, 2013. 
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Figure 1‐21: Provide ADA‐Compliant Access with Pedestrian Bridge and Circular Ramp on South Side of Pier Bridge 

 
Source: T.Y. Lin, 2016. 
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1.4.8.2 Staged Demolition and Construction of Pier Bridge 

The project would proceed with staged demolition and construction of the Pier Bridge to 
eliminate the need for temporary pedestrian and vehicular bridges; however, there are several 
significant drawbacks that caused this alternative to be eliminated from consideration. 

Staged construction would involve removing either the south or north half of the bridge while 
maintaining the other half for public use. Because the bridge is relatively narrow (34 feet), the 
remaining width during staged construction would be approximately 16 feet. A concrete barrier 
would be needed where the bridge would be cut in half. The railing on the opposite side would 
leave an usable width of 13 feet. This width would not accommodate vehicles and pedestrians 
safely. California Fire Code Title 24, Part 9, Section 503.2.1, requires a minimum width of 
20 feet for emergency vehicles. Therefore, a separate vehicular bridge or ramp would be required 
during construction. 

Another drawback of staged construction is related to bents.2 The existing bridge has only two 
columns per bent. Removing half of the bridge would remove a column at each bent. This would 
require the installation of temporary columns and foundations at each of the 16 bents. Given the 
narrow construction space, the temporary columns and foundations could get in the way of 
construction operations. Because the bridge would be open for public use, Caltrans would 
require a seismic analysis to be performed on the remaining half of the bridge with the temporary 
supports to ensure it meets the “no collapse” criteria. Considering the structural deficiencies of 
the existing bridge, it is anticipated that seismic retrofitting of the remaining half would be 
required. The cost for temporary columns, foundations, and retrofitting could be significant 
because of the 16 bents.  

Demolition and construction of the bridge in halves would require one stage of construction to be 
performed from the south side. Because access from the south is limited and not possible in some 
locations because of adjacent properties and the pier, there is not sufficient access to the work 
area. Also, staged demolition and construction would be expected to add an additional 6 months 
to the construction schedule, further increasing construction costs and the length of construction 
impacts on surrounding properties. Therefore, after considering these drawbacks, staged 
demolition and construction of the Pier Bridge was eliminated. 

                                                      
2 A bent is a bridge support location. 
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 Permits and Approvals Needed 
The permits, reviews, and approvals listed below would be required for project construction. 

Agency Permit/Approval 

California Coastal Commission Coastal Development Permit 

California State Historic Preservation Officer Approval/concurrence of Finding of Effect and 
Memorandum of Agreement 

Los Angeles Regional Water Quality Control Board National Pollutant Discharge Elimination System permit 

City of Santa Monica Landmarks Commission Certificate of Appropriateness and review of design plans 
concerning construction near landmark properties, 
including Palisades Park and the Santa Monica Pier 

City of Santa Monica City Council Approval of project and CEQA document, findings, and 
Statement of Overriding Considerations (if applicable) 

Private Property Owner (northern, adjacent to 
proposed Moss Avenue bridge) 

Temporary construction easement for property on north 
side of Moss Avenue 

Caltrans Approval of NEPA document and encroachment permit 
for Pacific Coast Highway 
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Chapter 2 – Affected Environment, Environmental Consequences, and 
Avoidance, Minimization, and/or Mitigation Measures 

As part of the scoping and environmental analysis carried out for the project, the following 
environmental issues were considered, but no adverse effects under the National Environmental 
Policy Act (NEPA) or significant impacts under the California Environmental Quality Act 
(CEQA) were identified. As a result, there is no further discussion about these issues in this 
document. 

Wild and Scenic Rivers. Projects that affect Wild and Scenic Rivers are subject to the National 
Wild and Scenic Rivers Act (16 United States Code ([USC] 1271) and the California Wild and 
Scenic Rivers Act (California Public Resources Code [PRC] Section 5093.50 et seq.). 

There are three possible Wild and Scenic designations: 

1. Wild: undeveloped, with river access by trail only. 

2. Scenic: undeveloped, with occasional river access by road. 

3. Recreational: some development is allowed, with road access. 

No designated Wild and Scenic Rivers exist within the project study area; therefore, the 
proposed project would not have the potential to adversely affect resources that are protected by 
the National Wild and Scenic Rivers Act (16 USC 1271) or the California Wild and Scenic 
Rivers Act (PRC Section 5093.50 et seq.). 

Farmlands/Timberlands. NEPA and the Farmland Protection Policy Act (FPPA) (7 USC 4201–
4209, and its regulations, 7 Code of Federal Regulations [CFR] Part 658) require federal 
agencies, such as the Federal Highway Administration (FHWA), to coordinate with the Natural 
Resources Conservation Service (NRCS) if their activities may irreversibly convert farmland 
(directly or indirectly) to nonagricultural use. For purposes of the FPPA, farmland includes 
prime farmland, unique farmland, and land of statewide or local importance.  

CEQA requires the review of projects that would convert Williamson Act contract land to non-
agricultural uses. The main purposes of the Williamson Act are to preserve agricultural land and 
encourage open space preservation and efficient urban growth. The Williamson Act provides 
incentives to landowners through reduced property taxes to discourage the early conversion of 
agricultural and open space lands to other uses.  

Impacts on timberland are analyzed as required by the California Timberland Productivity Act of 
1982 (California Government Code Section 51100 et seq.), which was enacted to preserve forest 
resources. Similar to the Williamson Act, this program gives landowners tax incentives to keep 
their land in timber production. Contracts involving Timber Production Zones (TPZ) are on 
10-year cycles. Although state highways are exempt from provisions of the act, the California 
Secretary of Resources and the local governing body are notified in writing if new or additional 
rights-of-way from a TPZ will be required for a transportation project. 
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No farmlands or timberlands exist within the project study area; therefore, the proposed project 
would not have the potential to adversely affect resources that are protected by FPPA (7 USC 
4201–4209, and its regulations, 7 CFR Part 658), the Williamson Act, or the California 
Timberland Productivity Act of 1982 (California Government Code Section 51100 et seq.).  

The purpose of the balance of this chapter is to provide the reader with the information necessary 
to understand the potential environmental consequences or impacts due to construction and 
operation of the proposed Santa Monica Pier Bridge Replacement Project. The discussions focus 
on the impacts of the build alternatives (see Chapter 1, Proposed Project, for a detailed 
description of the project). Where appropriate, impacts that would occur under the No-Build 
Alternative are also discussed. The discussions in this chapter are provided in compliance with 
the regulations of NEPA and CEQA. Three environments under which impact considerations are 
evaluated are presented: Human, Physical, and Biological Environments. 

2.1 Human Environment 

2.1.1  Land Use 

2.1.1.1 Existing and Future Land Use 

Land Use in Project Area: The project site is surrounded by existing residential properties, 
businesses, roads, public walkways, Santa Monica beach, a park, and structures on all sides and 
underneath the bridge. Institutional uses within walking distance to the pier include Santa 
Monica City Hall and the Rand Corporation campus, both of which are located east of the pier.  

Figure 2.1.1-1 shows the existing residential, commercial, and public land uses in the vicinity of 
the project site. 

The City of Santa Monica  

The City of Santa Monica (City) zoning and land use planning maps show that the project site is 
entirely within an area that has been designated and zoned as the Oceanfront District. Designated 
land uses east of the project site vary between medium-density housing and parks and open 
space. The land use west of the project site is designated for parks and open space. Designated 
land uses north of the project site vary between Downtown District, Civic Center District, and 
parks and open space. Given that the project area is largely developed and dedicated to open 
space and recreational uses, it is likely that any future new development would be limited to in-
fill projects or reconstruction or renovation of existing uses.
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Figure 2.1.1‐1: Existing City of Santa Monica Districting Map 

 

Source: City of Santa Monica Website, Map Catalog. Link: http://www.smgov.net/Departments/ISD/content.aspx?id=16403. 
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Pending and Approved Projects 

A number of planned or approved projects are located in the project vicinity. The status of each 
project is provided in Table 2.1.1-1. Figure 2.1.1-2 is a map of the general locations of the 
planned or approved projects in the vicinity of the proposed project. 

Table 2.1.1-1: List of Approved or Pending Projects 

ID Project Name Location Description Status 

1 N/A 1665 Appian Way Demolish existing building and 
construct three residential units 
totaling 6,032 square feet (sf), 
including six subterranean 
parking spaces 

Pending 

2 1828 Ocean Avenue 
Project 

1828 Ocean Avenue  Convert existing parking lot to 
mixed-use building with 83 
residential units, 2,000 sf of 
ground-floor commercial tenant 
space, and 277 semi-subterranean 
parking spaces 

Draft 
Environmental 
Impact Report in 
Preparation 

3 1921 Ocean Front Walk 
Project 

1921 Ocean Front 
Walk 

Build mixed-used building with 
22 residential units, 4,000 sf of 
ground-floor commercial tenant 
space, and 62 semi-subterranean 
parking spaces on a currently 
vacant lot 

Draft 
Environmental 
Impact Report in 
Preparation 

4 The Ocean Avenue 
Project 

101 Santa Monica 
Boulevard 

New mixed-use hotel (125 rooms, 
meeting and banquet space), 46 
residential units (apartments and 
condominiums), ground-floor 
restaurant and retail, rooftop 
observation deck, rehabilitation of 
two city landmark structures, and 
460 subterranean parking spaces 

Pending/Under 
Review 

5 Courtyard by Marriott 
Hotel 

1554 5th Street Six-story hotel with ground-floor 
retail, 78 subterranean parking 
spaces, and 43 bike spaces 

Under 
Construction 

6 Hampton Inn & Suites by 
Hilton 

501 Colorado Avenue Six-story hotel with ground-floor 
retail, 78 subterranean parking 
spaces, and 45 bike spaces 

Under 
Construction 

7 500 Broadway Mixed-Use 
Housing Project 

500 Broadway Demolish existing commercial 
building and parking lot to build a 
262-unit residential building with 
ground-floor retail, 577 
subterranean parking spaces, 475 
bike spaces, and public plaza 

Approved  
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ID Project Name Location Description Status 

8 401 Broadway Project 401 Broadway Construct 56 apartments, 49 
subterranean parking spaces, and 
92 bike spaces on site of an 
existing parking lot 

Approved 

9 601 Colorado Avenue 
Project 

601 Colorado Avenue Demolish existing commercial 
building and construct 73 unit 
residential building with 160 
subterranean parking spaces and 
146 bike spaces 

Pending/Under 
Review 

10 1437 5th Street Project 1437 5th Street Construct mixed-use building 
with 44 affordable housing units, 
ground-floor commercial space, 
31 subterranean parking spaces, 
and 54 bike spaces on site of 
existing parking lot 

Pending/Under 
Review 

11 1415 5th Street Mixed-Use 
Project 

1415 5th Street Demolish existing commercial 
buildings and parking lot to 
construct a mixed-use building 
with 60 residential units, 7,440 sf 
of commercial space, 159 parking 
spaces, and 133 bike spaces 

Approved 

12 1338-1342 5th Street DA 1338–1342 5th Street Demolish existing commercial 
building and parking lot to 
construct a mixed-use building 
with 51 residential units, 4,564 sf 
of commercial space, and 77 
parking spaces 

Pending/Under 
Review 

13 1323 6th Street DA 1319 5th Street 
(between 1317 and 
1327 5th Street) 

Construct a mixed-use building 
with 24 residential units, 3,341 sf 
of commercial space, 33 parking 
spaces, and 49 bicycle spaces on 
the site of an existing parking lot 

Pending/Under 
Review 

14 Miramar Hotel Mixed-
Use Project 

1133 Ocean Avenue 
and 101 Wilshire 
Boulevard 

Redevelop site with a hotel to 
provide a new mixed-use luxury 
hotel with food and beverage 
facilities, public open space, spa, 
event//meeting facilities, retail 
space, 120 residential units, and 
up to 484 parking spaces 

Pending/Under 
Review 

15 1235 5th Street DA 1235 5th Street Construct a mixed-use building 
with 27 residential units, 1,360 sf 
of commercial space, 24 
subterranean parking spaces, and 
30 bicycle spaces 

Pending/Under 
Review 

16 603 Arizona Avenue 603 Arizona Avenue Demolish existing commercial 
building and construct 63-room 
hotel with a restaurant and 51 
subterranean parking spaces 

Pending/Under 
Review 
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ID Project Name Location Description Status 

17 1543 7th Street DA 1543 7th Street Convert existing residential 
building to mixed-use building 
with 62 units, 3,617 sf of ground-
floor commercial space, 85 
parking spaces, and 74 bicycle 
spaces 

Pending/Under 
Review 

18 1650 Lincoln Boulevard 
DR 

1650 Lincoln 
Boulevard 

Demolish existing commercial 
building and build a mixed-use 
building with 100 residential 
units, 6,569 sf of commercial 
space, 145 subterranean parking 
spaces, and 165 bicycle spaces 

Pending/Under 
Review 

19 1560 Lincoln Boulevard 
Mixed-Use Building 

1560 Lincoln 
Boulevard 

Demolish existing restaurant and 
parking lot and build mixed-use 
building with 100 residential 
units, 13,800 sf of ground-floor 
commercial space, 232 
subterranean parking spaces, and 
362 bicycle spaces 

Approved 

20 1437 7th Street DA 1437 7th Street Construct an 81-unit residential 
building with 91 parking spaces 
and 109 bicycle spaces 

Pending/Under 
Review 

21 1430 Lincoln Boulevard 
DA 

1430 Lincoln 
Boulevard 

Demolish an existing commercial 
building and construct a mixed-
use building with 100 residential 
units, 5,910 sf of ground-floor 
commercial space, and 255 
subterranean parking spaces 

Approved 

22 Fire Station No. 1 1337 7th Street Construct a new 26,720 sf fire 
station with 40 subterranean 
parking spaces and 10 bicycle 
spaces 

Approved 

23 1318 Lincoln Boulevard 
DR 

1318 Lincoln 
Boulevard 

Construct a mixed-use building 
with 43 residential units, 30,368 
sf of ground-floor commercial 
space, 70 subterranean parking 
spaces, and 78 bicycle spaces on 
the site of an existing parking lot 

Pending/Under 
Review 

24 601 Wilshire Boulevard 
DR 

601 Wilshire 
Boulevard 

Demolish existing commercial 
building and parking lot and 
construct a mixed-use building 
with 43 residential units, 6,580 sf 
of ground-floor commercial 
space, 70 subterranean parking 
spaces, and 78 bicycle spaces 

Pending/Under 
Review 

Source: City of Santa Monica, 2016. 
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2.1.1.2  Consistency with State, Regional, and Local Plans and Programs 

A number of land use plans and transportation policies are applicable within the study area for 
the proposed project. This section provides an analysis of the project build alternatives in relation 
to the transportation and land use policies included in the general federal, state, and regional 
planning documents. 

Affected Environment 

Federal Statewide Transportation Improvement Program  

The Federal Statewide Transportation Improvement Program (FSTIP) is a 4-year statewide 
intermodal program for transportation projects that is consistent with statewide transportation 
planning processes, metropolitan plans, and Federal Transportation Improvement Programs 
(FTIPs). Projects included under the FSTIP include, but are not limited to, highway and bridge 
improvements; transit, rail, and bus facilities; high-occupancy vehicle lanes; signal 
synchronization projects; intersection improvements; and freeway ramp projects. The build 
alternatives are included in the 2017 FSTIP and proposed for funding from the Highway Bridge 
Program (HBP), with an individual project ID number of BHLO-5107(033). The 2017 FSTIP 
was approved by FHWA and the Federal Transit Administration (FTA) on December 16, 2016.  

Southern California Association of Governments Regional Transportation Plan/Sustainable 
Communities Strategy  

The Southern California Association of Governments (SCAG) is mandated by the federal 
government, as the Metropolitan Planning Organization (MPO), to develop regional plans for 
transportation, growth management, hazardous waste management, and air quality. The 2016 
Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) (SCAG 2016) is a 
comprehensive, 24-year transportation plan that provides a vision for the future of the multi-
modal transportation system in the SCAG region and outlines how that vision can be achieved. 
The 2016 RTP/SCS sets priorities for integrating transportation planning with land use growth 
within the Southern California region, sets goals and policies, and identifies performance 
measures for transportation improvement to ensure that future projects are consistent with other 
planning goals for the area. A major component of the 2016 RTP/SCS is the Project List, which 
contains thousands of individual transportation projects that aim to improve the region’s mobility 
and air quality and revitalize the economy. 

The following goals adopted by SCAG in the 2016 RTP/SCS are relevant to the proposed 
project: 

 Goal 2: Maximize mobility and accessibility for all people and goods in the region. 

 Goal 3: Ensure travel safety and reliability for all people and goods in the region. 

 Goal 4: Preserve and ensure a sustainable regional transportation system. 

 Goal 5: Maximize the productivity of our transportation system.  

 Goal 6: Protect the environment and health of our residents by improving air quality and 
encouraging active transportation (e.g., bicycling and walking). 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.1-9

 

Figure 2.1.1‐2: Pending and Approved Projects  

 
Source: ICF, 2016. 
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The City of Santa Monica General Plan 

The City of Santa Monica General Plan provides comprehensive, long-term planning guidance 
for the city. The elements of the general plan, which include the Land Use and Circulation 
Element, make up the framework for decision-making regarding growth and development in the 
city and contain goals and policies that are pertinent to the proposed project. Therefore, relevant 
goals and policies of the general plan are analyzed.  

Land Use Plan for the Coastal Zone 

The Local Coastal Program (LCP) of the City of Santa Monica has been formulated to 
implement, at the local level, the California Coastal Act of 1976. The LCP has two components, 
the Land Use Plan (LUP) and the Implementation Plan. The City of Santa Monica has a certified 
LUP for the Coastal Zone but does not yet have a certified LCP . However, at the moment, the 
City is in the process of obtaining certification for a new LUP and Implementation Plan as part 
of the overall LCP certification process.  

Consistency Determination for Relevant Policies, Goals, and Objectives 

Table 2.1.1-2 shows the project’s consistency with applicable 2016 SCAG RTP/SCS goals. 
Table 2.1.1-3 shows the project’s consistency with applicable City of Santa Monica General Plan 
goals, objectives, and policies. 

Table 2.1.1-2: Consistency with Applicable 2016 SCAG RTP/SCS Goals  

No. Description of Goal Build Alternatives 

RTP 
G2 

Maximize mobility and accessibility 
for all people and goods in the 
region. 

All Build Alternatives: Consistent. The proposed project 
would correct deficiencies in the existing bridge and increase 
safety for vehicular, bicycle, and pedestrian use. 

RTP 
G3 

Ensure travel safety and reliability 
for all people and goods in the 
region. 

All Build Alternatives: Consistent. See response above to goal 
G2. 

RTP 
G4 

Preserve and ensure a sustainable 
regional transportation system. 

All Build Alternatives: Consistent. As stated in the project 
description, the existing Pier Bridge has a sufficiency rating of 
17 and is structurally deficient. By correcting deficiencies to the 
existing bridge, the project would help preserve and ensure a 
sustainable transportation system, including an important link to 
regional light rail (Expo Line). 

RTP 
G5 

Maximize the productivity of our 
transportation system.  

All Build Alternatives: Consistent. See response above to Goal 
G4. The proposed improvements would improve the 
productivity and efficiency of the transportation system by more 
safely accommodating a higher number of users who can arrive 
by automobile, bicycle, or as pedestrians. 

RTP 
G6 

Protect the environment and health of 
our residents by improving air 
quality and encouraging active 
transportation (e.g., bicycling and 
walking). 

All Build Alternatives: Consistent. The project proposes to 
repair, reconstruct, and improve the overall safety of the 
seismically deficient Pier Bridge, an important part of the city's 
circulation system. Furthermore, the proposed project would 
provide a safer, more-efficient structure to encourage bicycling 
and walking to and from the pier and beach area. 
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Table 2.1.1-3: Consistency of Build Alternatives with Applicable Local Plan Policies 

Relevant Goals and Objectives Relevant Policies Build Alternatives 

City of Santa Monica Comprehensive General Plan – Land Use and Circulation Element  

Goal LU4: Complete Sustainable 
Neighborhoods – Create complete 
neighborhoods that exemplify 
sustainable living practices with 
open spaces, green connections, 
diverse housing, local 
employment, and local-serving 
businesses that meet the daily 
needs of residents and reduce 
vehicle trips and greenhouse gas 
emissions.  

Policy LU4.7, Pedestrian, 
Bicycle, and Transit Access. 
Emphasize pedestrian and 
bicycle access throughout the 
city, with a special focus on 
neighborhood gathering areas. 
Provide direct and convenient 
bicycle and pedestrian 
connections between 
destinations. Prioritize land use 
patterns that generate high 
transit ridership at major transit 
stops. 

All Build Alternatives: Consistent. The 
site plan for the proposed project would 
improve pedestrian and bicycle safety as 
well as accessibility.  

Goal LU8: Reduction of Vehicle 
Trips/Management of Congestion 
– Establish a complete 
transportation network that 
supports integrated land use. 
Ensure that transportation 
supports human activity and 
access to land uses through a 
diverse multi-modal 
transportation system that 
incentivizes walking, biking, and 
transit and reduces the need for 
vehicle trips.  

Policy LU8.3, Pedestrian, 
Bicycle and Transit 
Connections. Ensure 
pedestrian, bicycle,  
and transit mobility by creating 
facilities for comfortable 
walking throughout the city,  
a complete and safe bicycle 
network, and convenient and 
frequent transit service that 
will make transit an attractive 
option for all types of trips.  
 
Policy LU8.4, Roadway 
Management. Prioritize 
investment in amenities for 
pedestrian, bicycle, and transit 
movement to facilitate green 
connections and mobility. 

All Build Alternatives: Consistent. The 
proposed build alternatives would provide 
safety and comfort upgrades for 
pedestrians and bicyclists and ensure long-
term mobility and access links to regional 
passenger rail as well as the beach and 
pier areas. 
 
All Build Alternatives: Consistent. The 
proposed project would invest in 
improvements related to safe access by 
pedestrians and bicyclists on the 
replacement Pier Bridge and ensure the 
long-term longevity of these connections 
in the city. 

Goal LU13: Preserve and 
enhance the city’s unique 
character and identity and support 
the diversity of neighborhoods, 
boulevards, and districts within 
the city. 

Policy LU13.1, Maintain 
Character. Reinforce the 
city’s distinctive natural, 
social, and environmental 
characteristics, including its 
beachfront and connections to 
the water, civic and cultural 
institutions, terrain and 
climate, and the geographic 
fabric of neighborhoods and 
boulevards. 

All Build Alternatives: Consistent. The 
proposed project would help maintain and 
improve the existing connection between 
the beachfront and pier areas and the rest 
of the city. 
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Relevant Goals and Objectives Relevant Policies Build Alternatives 

Goal LU15: Enhance Santa 
Monica’s Urban Form – 
Encourage well-developed design 
that is compatible with the 
neighborhoods, responds to the 
surrounding context, and creates a 
comfortable pedestrian 
environment. 

Policy LU15.5, Pedestrian 
and Bicycle Connectivity. 
Encourage a design of sites 
and buildings that facilitates 
easy pedestrian- and bicycle-
oriented connections and 
minimizes the separation 
created by parking lots and 
driveways. 

All Build Alternatives: Consistent. The 
proposed build alternatives would be 
designed to facilitate and improve 
pedestrian and bicycle connections 
between the pier and beach area and the 
rest of the city. 

Goal LU18: Enhance the Beach 
and Oceanfront – Celebrate the 
beach and oceanfront as the city’s 
most valuable natural, 
recreational, and public asset. 
 

Policy LU18.1, Accessibility. 
Preserve, protect, enhance, and 
maintain open access to the 
city’s beach areas in a manner 
that respects adjacent uses, 
with particular emphasis on 
pedestrian and bicycle access. 
 
Policy LU18.3, Increase 
Connections. Create 
additional connections and 
upgrade existing routes to the 
beach and oceanfront. 

All Build Alternatives: Consistent. The 
proposed build alternatives would be 
designed to maintain access to beach areas 
and adjacent uses as much as possible. 
After construction, accessibility would be 
improved, particularly for pedestrians and 
bicyclists.  
 
All Build Alternatives: Consistent. The 
proposed project would upgrade an 
existing route to the beach and oceanfront. 

Goal D18: Preserve the low-scale 
character and appearance of the 
beach and Oceanfront District and 
ensure its continued role as Santa 
Monica’s character-defining open 
space. 

Policy D18.7: Preserve and 
enhance the Santa Monica Pier 
as a key component of Santa 
Monica’s history and 
character. 

All Build Alternatives: Consistent. The 
proposed project would create a bridge 
with a much longer lifespan than the 
existing Pier Bridge, which would 
enhance future use of Santa Monica Pier, 
while incorporating a context-sensitive 
design, consistent with the area’s existing 
character. 

Goal D19: Strengthen physical 
and visual connections between 
the city and beach by overcoming 
physical barriers such as the 
bluffs and Pacific Coast Highway 
with improved pedestrian, 
bicycle, and open space linkages. 
 

Policy D19.1: Enhance 
connections between the city 
and the beach in accordance 
with policies set forth in the 
Open Space Element. 
 
 
Policy D19.6: Preserve the 
public view corridors, 
including western views to the 
ocean from the east–west 
streets and boulevards, views 
to the ocean and the pier from 
Palisades Park, and views from 
the pier to the city. 

All Build Alternatives: Consistent. The 
proposed build alternatives would enhance 
the existing connection provided by the 
Pier Bridge and would be in compliance 
with policies for access in the Open Space 
Element. 
 
All Build Alternatives: Consistent. The 
height of the replacement bridge would 
not exceed the height of the existing 
bridge, and none of the associated 
structures would impede existing public 
views to the ocean and pier or from the 
ocean and pier to the city. Therefore, no 
views would be affected by the proposed 
project. 

Goal T6: Enable everyone to 
walk comfortably everywhere in 
Santa Monica. 

Policy T6.4: Use a 
combination of physical 
improvements and programs to 
promote walking. 

All Build Alternatives: Consistent. The 
proposed project would improve 
pedestrian infrastructure to encourage 
walking to the pier and beach areas from 
the city or the nearby light-rail station. 
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Relevant Goals and Objectives Relevant Policies Build Alternatives 

Goal HP1: Preserve and protect 
historic resources in Santa 
Monica through the land use 
decision-making process. 

Policy HP1.3 Ensure that new 
development, alterations, or 
remodeling on or adjacent to 
historic properties are sensitive 
to historic resources and 
compatible with the 
surrounding historic context. 

All Build Alternatives: Consistent. 
Development of the proposed project 
would not have significant impacts or 
adverse effects on surrounding historic 
landmarks (i.e., Santa Monica Pier, the 
pier sign, Palisades Park, Looff’s 
Hippodrome, southerly adjacent buildings 
on Ocean Front Walk) because these 
resources would be protected in place. The 
proposed project elements would be 
designed to be compatible with and 
sensitive to the existing historic character 
and context in the surrounding area. 

City of Santa Monica Comprehensive General Plan – Conservation Element  

N/A Policy 14: The City shall seek 
to maintain public use and 
accessibility to beach. 

All Build Alternatives: Consistent. As 
stated in the project description, the 
existing Pier Bridge has a sufficiency 
rating of 17 and is structurally deficient. 
By correcting deficiencies in the existing 
bridge, the project would help preserve 
and ensure accessibility to the beach and 
pier. 

N/A Policy 15: The City shall 
protect the environmental 
quality of the beach. 

All Build Alternatives: Consistent. The 
proposed project would replace an 
existing bridge in a highly developed 
portion of the Coastal Zone and would be 
designed and constructed to avoid, 
minimize, and/or mitigate potential 
environmental effects on the beach. 

N/A Policy 16: The City shall 
preserve the scenic 
environment of the coastal 
areas, the boundaries of which 
will be specified in the 
implementation program 
section. 

All Build Alternatives: Consistent. The 
proposed project would not have an 
adverse effect on the existing scenic 
environment of the coastal areas. The 
build alternatives would include context-
sensitive designs. 

City of Santa Monica Comprehensive General Plan – Noise Element  

Goal 1: Where feasible, provide 
for the reduction of noise where 
the noise environment is 
unacceptable. 
 

Policy 1: Provide for measures 
to reduce noise impacts from 
transportation noise sources, 
including:  
 Ensure the inclusion of 

noise mitigation measures 
in the design of new 
roadway projects in Santa 
Monica. 

 Attempt to reduce 
transportation noise 
through proper design and 
coordination of routing. 

All Build Alternatives: Consistent. The 
build alternatives would be constructed 
mostly during daytime hours, to the extent 
feasible, to avoid noisy construction 
activities at night. After construction, the 
proposed project would not result in a 
substantial increase in noise. In addition, 
proper design and coordination of routing 
for the proposed project has been taken 
into consideration. 
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Relevant Goals and Objectives Relevant Policies Build Alternatives 

City of Santa Monica Comprehensive General Plan – Historic Preservation Element 

Goal 4: Protect historic and 
cultural resources from 
demolition and inappropriate 
alterations.  

Objective 4.5: Protect historic 
views and landscapes. 

All Build Alternatives: Consistent. The 
views and landscapes within historic 
Palisades Park and Santa Monica Pier 
would not be adversely affected by the 
project, nor would nearby adjacent historic 
views and landscapes be affected. 

City of Santa Monica Comprehensive General Plan – Open Space Element 

Objective 1: Develop and 
maintain a diversified and 
balanced system of high-quality 
open space. 

Policy 1.1: Preserve existing 
public open space. 

All Build Alternatives: Consistent. 
Construction of the project alternatives 
would have temporary effects on the 
southeastern corner of the pier and areas 
adjacent to the pier and Palisades Park 
where the bridge meets these two 
properties. However, access to the pier, 
Palisades Park, the beach, Ocean Front 
Walk, and surrounding park and open 
space would be maintained during 
construction. 
After construction of the proposed project, 
access to the pier and beachside areas, 
which are considered some of the most 
important open space amenities of the 
city, would be improved compared to 
existing conditions. 

City of Santa Monica Comprehensive Local Coastal Program – Land Use Plan 

N/A General Access – Policy 12: 
Consistent with the policies 
listed herein, any new or 
existing public accessways to 
the beach shall be designed 
with sensitivity to the needs of 
the elderly, disabled persons, 
the very young, and the 
economically disadvantaged. 
The City shall improve access 
for the disabled to the 
shoreline itself. 

All Build Alternatives: Consistent. The 
replacement bridge would improve access 
for the disabled by meeting Americans 
with Disabilities Act standards. 

N/A General Access – Policy 39: 
New development shall ensure 
stability and structural integrity 
and neither create nor 
contribute significantly to 
erosion, geologic instability, or 
destruction of the site or 
surrounding area or in any way 
require the construction of 
protective devices that would 
substantially alter natural land-
forms along bluffs and cliffs. 

All Build Alternatives: Consistent. The 
proposed project would replace the 
existing, structurally deficient bridge. The 
purpose of the proposed project is to 
correct deficiencies in the existing bridge 
and make it safer for vehicular, bicycle, 
and pedestrian use. The project would 
ensure stability and structural integrity for 
the bridge. 
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Relevant Goals and Objectives Relevant Policies Build Alternatives 

N/A Environmental Quality – 
Policy 40: New development 
shall be consistent with 
requirements imposed by the 
South Coast Air Quality 
Management District and the 
California Air Resources 
Board. 

All Build Alternatives: Consistent. The 
proposed project would improve pedestrian 
and bicyclist accessibility in conjunction 
with the recently opened Exposition light-
rail line; therefore, it has the potential to 
reduce the number of vehicular trips to 
Santa Monica Pier. A decrease in the 
number of vehicular trips would reduce the 
level of emissions. Therefore, the proposed 
project would meet the requirements 
imposed by the South Coast Air Quality 
Management District and the California 
Air Resources Board. 

N/A Scenic and Visual Resources 
– Policy 46: The scenic and 
visual qualities of the Coastal 
Zone shall be considered and 
protected as an important 
public resource. Public views 
to, from, and along the ocean, 
the pier, Inspiration Point, and 
Palisades Park shall be 
protected. Permitted 
development, including public 
works of art, shall be sited and 
designed to: 
a. protect views to and along 

the ocean and scenic coastal 
areas, 

b. minimize the alteration of 
natural landforms, and 

c. be visually compatible with 
the character of surrounding 
areas and restore and 
enhance visual quality in 
visually degraded areas. 

All Build Alternatives: Consistent. The 
proposed replacement bridge would not 
interfere with existing views in the Coastal 
Zone. The size, scale, and character of the 
replacement structure would be very close 
to that of the existing bridge. 

Note: The policy boxes marked N/A either have no corresponding policies or the corresponding policies were not 
applicable to the proposed project. The goal boxes marked N/A are a result of some elements containing only 
policies and no goals. 

 

Environmental Consequences 

No Build Alternative 

Implementation of the No-Build Alternative would not result in replacement of the existing Pier 
Bridge. This alternative would be inconsistent with regional and local plan policies because it 
would result in continued use of a bridge that is not seismically sound and fails to meet 
Americans with Disabilities Act (ADA) standards. This alternative would also be inconsistent 
with 2016 RTP/SCS Goals 2, 3, and 4 because it would fail to maximize mobility and 
accessibility for all people and goods in the region, ensure travel safety and reliability for all 
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people and goods in the region, and preserve and ensure a sustainable regional transportation 
system. The No-Build Alternative could result in indirect impacts on air quality, mobility, and 
safety within Santa Monica. 

Build Alternatives 1, 2, and 3 

Construction 

The proposed project would include replacement of the existing, structurally deficient Pier 
Bridge with a safer, multi-modal bridge to meet current seismic and ADA standards. Bridge 
replacement would also include improvements at the west and east bridge approaches and on the 
pier.  

Construction is anticipated to last 24 months. Under all build alternatives, a portion of Palisades 
Park, at the southern edge of the park, would be used temporarily for construction staging. After 
the completion of construction, the affected portion of Palisades Park would be returned to its 
original use. Under Build Alternatives 1 and 3, construction of the Moss Avenue bridge would 
encroach upon the Carousel Park area of the pier and require reconstruction of some of Carousel 
Park’s play features. Although this area of the pier would be affected during construction, the 
play features would be reconfigured away from where the Moss Avenue bridge would be 
constructed or in a nearby area within the boundaries of Santa Monica Pier parcels prior to 
construction. The reconfigured features would serve their original function and be built to a 
condition at least as good as the condition that presently exists. 

Potential use of street and surface parking areas for equipment staging would be temporary. 
Access to Santa Monica Pier would remain open throughout construction with use of temporary 
vehicular and pedestrian bridges and/or ramps. 

Construction activities would adhere to noise guidelines set forth in Article 4, Chapter 4.12, 
Noise, of the Santa Monica Municipal Code. The municipal code requires construction to occur 
between the hours of 8 a.m. and 6 p.m. Monday through Friday and between 9 a.m. and 5 p.m. 
on Saturday. However, extending construction hours beyond this period may be considered when 
it is in the public interest or for safety purposes. The potential for impacts due to extended 
construction hours is analyzed under each pertinent section, such as visual, noise, etc. Per City 
guidelines, no construction shall occur on a Sunday or on any of the following legal holidays: 
New Year’s Day, Martin Luther King’s birthday, President’s Day, Memorial Day, Independence 
Day, Labor Day, Veterans Day, Thanksgiving Day, or Christmas Day. In addition, state and 
federal holidays may also be observed, including Cesar E. Chavez Day and Columbus Day.  

Construction of the proposed project would not physically divide an established community 
because the proposed project is replacing an existing bridge within the same alignment. In 
addition, although construction staging would occur temporarily within a small segment of 
Palisades Park, there would be no permanent land use changes to the park or any other areas as a 
result of the proposed project. Per analysis contained within Table 2.1.1-3, the proposed project 
would not conflict with City of Santa Monica General Plan goals, policies, or guidelines or any 
applicable habitat conservation plan or natural community conservation plan. Therefore, there 
would be no adverse effects under NEPA and less-than-significant impacts under CEQA related 
to land use during construction. 
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Operation 

The proposed project would replace the existing, structurally deficient Pier Bridge with a safer 
multi-modal bridge to meet current seismic and ADA standards. The replacement bridge would 
be built within the same alignment as the existing bridge.  

The proposed replacement bridge would continue to provide connectivity between Santa 
Monica Pier and the intersection of Colorado Avenue and Ocean Avenue. In addition, the build 
alternatives would be consistent with state, regional, and local plans and programs. Per 
analysis contained within Tables 2.1.1-2 and 2.1.1-3, operation of the proposed project would 
not introduce any land use changes. In addition, the proposed project would not conflict with 
City of Santa Monica General Plan goals, policies, or guidelines or any applicable habitat 
conservation plan or natural community conservation plan. Operation of the proposed project 
would not result in the division of an established community. Therefore, operation of the 
proposed project would not result in adverse effects under NEPA or significant impacts under 
CEQA related to land use. 

Avoidance, Minimization, and/or Mitigation Measures 

Effects under NEPA would not be adverse, and impacts under CEQA would be less than 
significant because construction activities would adhere to noise guidelines set forth in Article 
4, Chapter 4.12, Noise, of the Santa Monica Municipal Code. The municipal code requires 
construction to occur between the hours of 8 a.m. and 6 p.m. Monday through Friday and 
between 9 a.m. and 5 p.m. on Saturday. However, extending construction hours beyond this 
period may be considered when it is in the public interest or for safety purposes. Therefore, no 
mitigation measures are required. 

2.1.1.3 Coastal Zone 

Regulatory Setting 

This project has the potential to affect resources protected by the Coastal Zone Management 
Act of 1972 (CZMA). The CZMA is the primary federal law to preserve and protect coastal 
resources. The CZMA sets up a program under which coastal states are encouraged to develop 
coastal management programs. States with an approved coastal management plan are able to 
review federal permits and activities to determine if they are consistent with the state’s 
management plan.  

California has developed a Coastal Zone Management Plan and enacted its own law, the 
California Coastal Act of 1976, to protect the coastline. The policies established by the 
California Coastal Act are similar to those for the CZMA. They include protection and 
expansion related to recreation and public access to the coast; the protection, enhancement, and 
restoration of environmentally sensitive coastal areas; the protection of agricultural lands in the 
Coastal Zone; the protection of scenic coastal beauty; and the protection of property and life 
from coastal hazards. The California Coastal Commission is responsible for implementation 
and oversight under the California Coastal Act. 
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Just as the federal CZMA delegates power to coastal states to develop their own coastal 
management plans, the California Coastal Act delegates power to local governments to enact 
their own LCPs. LCPs determine the short- and long-term use of coastal resources in their 
jurisdiction, consistent with California Coastal Act goals. A federal consistency determination 
may be needed as well. 

As stated previously, the City does not have a certified LCP. Without a fully certified LCP, 
coastal review authority remains under the California Coastal Commission’s jurisdiction. 
Therefore, at this time, all development projects as well as city plans and plan amendments for 
projects located within the City’s Coastal Zone require dual permitting processes. First, all 
approvals must be obtained from the City of Santa Monica. Following this, and prior to 
building permit issuance, application must be made to the California Coastal Commission. 

Affected Environment 

According to the California Coastal Commission, the proposed project is located within the 
Santa Monica Coastal Zone (noted with a red line on Figure 2.1.1-3). Despite its relatively small 
size, the Santa Monica Coastal Zone, particularly Santa Monica State Beach, serves an important 
role in providing coastal recreational opportunities for the Los Angeles metropolitan area.  
 
The City of Santa Monica is in the process of preparing an updated LCP, which is to be approved 
by the California Coastal Commission. Until that occurs, the primary document that guides 
current and future development within the Coastal Zone in Santa Monica is the City’s Land Use 
Plan for the Coastal Zone (LUPCZ). Policies in the LUPCZ are directed toward preserving and 
enhancing public views associated with coastal resources as well as improving the visual quality 
of the inland urbanized area of the Coastal Zone. 
 
According to the LUPCZ, the Santa Monica Coastal Zone covers 1.5 square miles. It is bounded 
on the west by the Pacific Ocean and on the east by Lincoln Boulevard south of Pico Boulevard 
and 4th Street north of Pico Boulevard (as far north as San Vicente Boulevard). Here, the border 
goes inland along the San Vicente Boulevard centerline for approximately 2,400 feet, then 
continues to the northern city border 

The Coastal Zone is divided into eight subareas. The proposed project would have the potential 
to affect the following subareas: 

 Subarea 1: Santa Monica State Beach 

 Subarea 2: Santa Monica Pier 

 Subarea 3: Ocean Avenue and Palisades Park 

Santa Monica State Beach 

Although the Los Angeles County General Plan does not identify any significant coastal resource 
areas within the Santa Monica Coastal Zone (see Figure 2.1.1-4), Santa Monica State Beach is an 
important coastal resource for the city because it provides coastal recreational opportunities for 
the Los Angeles metropolitan region. In any given year, it is likely that more than 20 million 
people will visit this beach from most parts of metropolitan Los Angeles. 
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Environmental Consequences 

Construction 

Construction of the proposed project would occur over a 24-month period. Because construction 
would occur in a highly developed portion of the Coastal Zone, significant impacts on biological 
resources would not be expected. Construction staging space for the contractor’s use is proposed at 
Lot 1 North and in a small segment of Palisades Park. Construction staging would not substantially 
degrade the existing visual character or quality of the site because the impact would be temporary, 
and construction vehicles would not substantially impede views of the coast. 

Access to the pier would be maintained during construction with use of a temporary pedestrian 
bridge; coastal access would be maintained at all times during construction. In addition, per 
analysis contained within Table 2.1.1-3, the proposed project would be in accordance with all 
relevant policies of Santa Monica General Plan elements. Therefore, there would be no adverse 
effects under NEPA or significant impacts under CEQA on the Coastal Zone during construction.  

Operation 

The proposed project would replace an existing bridge in a highly developed portion of the 
Coastal Zone where sensitive biological resources have not been identified. Therefore, impacts 
on biological resources would not be adverse or significant. Under Build Alternative 3, an 
additional permanent vehicular bridge would be built on Moss Avenue. This portion of the 
Coastal Zone is highly developed as well, and construction of the vehicular bridge would also 
not have significant impacts on biological resources. Please see Section 2.3, Biological 
Environment, for the full analysis of the potential project impacts on biological resources. In 
addition, as described in Table 2.1.1-3, operation of the proposed project would be consistent 
with all of the applicable policies of the Santa Monica General Plan.  

The replacement bridge would be built within the same alignment as the existing bridge; it would 
not be at a higher elevation. Therefore, the replacement bridge would not affect views along the 
coast and would not change the visual quality of the surrounding area. Under Build Alternative 
3, the vehicular bridge on Moss Avenue would extend from Moss Avenue, span Ocean Front 
Walk, and connect to Santa Monica Pier. The bridge would not be significantly higher than Santa 
Monica Pier or Moss Avenue and would not, therefore, significantly impair views of the coast. 

The proposed project would improve pedestrian and vehicular accessibility to Santa Monica Pier 
and the coast by creating a bridge that would be structurally sound and seismically resistant, 
thereby ensuring adequate and safe access to the pier for all users, including pedestrians, 
bicyclists, motorists, and delivery and emergency vehicles. Therefore, the proposed project 
would not impair access to the coast but, rather, improve it. 

Avoidance, Minimization, and/or Mitigation Measures 

Effects under NEPA would not be adverse, and impacts under CEQA would be less than 
significant. Therefore, no mitigation measures are required. 
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 Figure 2.1.1‐3: California Coastal Zone Map Specific to Project Site 

 

 Source: California Coastal Commission. 2016. Data Basin Map. Accessed: September 7, 2016. Available: https://databasin.org/maps/new#datasets=ece6ae2d026b43959cfa11cceb2c07ac. 
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Figure 2.1.1‐4: Significant Ecological Areas and Coastal Resources Areas Policy Map 

 

Source: City of Santa Monica. 2015. Map Catalog. Available: http://www.smgov.net/Departments/ISD/content.aspx?id=16403. Accessed: September 8, 2016 
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2.1.1.3 Parks and Recreational Facilities 

Regulatory Setting 

Section 4(f) of the Department of Transportation Act of 1966 

Section 4(f) of the Department of Transportation Act of 1966, codified in federal law at 49 USC 
303, declares that “it is the policy of the United States Government that special effort should be 
made to preserve the natural beauty of the countryside and public park and recreation lands, 
wildlife and waterfowl refuges, and historic sites.” 

Section 4(f) specifies that the Secretary [of Transportation] may approve a transportation 
program or project . . . requiring the use of publicly owned land of a public park, recreation area, 
or wildlife and waterfowl refuge of national, state, or local significance, or land of a historic site 
of national, state, or local significance (as determined by the federal, state, or local officials 
having jurisdiction over the park, area, refuge, or site), only if: 

• There is no prudent and feasible alternative to using that land, and 

• The program or project includes all possible planning to minimize harm to the park, 
recreation area, wildlife and waterfowl refuge, or historic site resulting from the use. 

Section 4(f) further requires consultation with the Department of the Interior and, as appropriate, 
the involved offices of the Department of Agriculture and the Department of Housing and Urban 
Development in developing transportation projects and programs that use Section 4(f)-protected 
lands. If historic sites are involved, then coordination with the State Historic Preservation Officer 
(SHPO) is also needed. 

Park Preservation Act 

This project would affect facilities that are protected by the Park Preservation Act 
(PRC Sections 5400–5409). The Park Preservation Act prohibits local and state agencies from 
acquiring any property that is in use as a public park at the time of acquisition unless the 
acquiring agency pays adequate compensation or provides land, or both, to enable the operator of 
the park to replace the park’s land and any park facilities on that land. 

Affected Environment 

Table 2.1.1-4 lists parks and recreational facilities within approximately 0.5 mile of the project 
vicinity, including equestrian trails, recreational bikeways, and other recreational trails. 
Figure 2.1.1-5 shows parks that have been designated by the City of Santa Monica, including 
those listed in Table 2.1.1-4. 

As discussed in Appendix B, there are seven publicly owned resources that are either a public 
park or recreation area and considered a Section 4(f) resource located within 0.25 mile of the 
project site. These Section 4(f) resources include Santa Monica Pier, Palisades Park, the beach 
promenade (Ocean Front Walk) and bike path, Tongva Park, Chess Park, and Santa Monica State 
Beach.  
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Table 2.1.1-4: Parks and Recreational Facilities within 0.5 mile of the Project Limits 

Name Address 
Distance from 
Project Site Type 

Palisades Park 1450 Ocean Avenue Adjacent Park 

Santa Monica Pier 200 Santa Monica Pier Adjacent Recreational facility 

Santa Monica State 
Beach 

Palisades Beach Road Adjacent Park and recreational facility 

Ocean Front Walk Eastern edge of the beach Adjacent Recreational facility 

Marvin Braude 
Bike Trail 

Along the beach Adjacent Recreational facility 

Tongva Park 1615 Ocean Avenue Adjacent Park 

Chess Park Oceanfront Walk and 
Seaside Terrace 

0.05 mile Park 

Ken Genser Square 1658 Main Street 0.20 mile Park 

Crescent Bay Park 2000 Ocean Avenue 0.44 mile Park 

 

Environmental Consequences 

The proposed project would affect Santa Monica Pier, Palisades Park, and Ocean Front Walk. 
Descriptions of the impacts are detailed below. 

Santa Monica Pier  

No-Build Alternative 

The No-Build Alternative would not result in replacement of the Pier Bridge. No construction 
activities would take place; the Pier Bridge would remain open to pedestrian and vehicular 
traffic. However, without replacement of the Pier Bridge, its structural integrity would continue 
to deteriorate, and the bridge may collapse at some undetermined point in the future. 

Build Alternative 1 

Construction 

All build alternatives, including Build Alternative 1, would require structural modifications to 
the pier. To facilitate demolition of the existing bridge, portions of Santa Monica Pier would be 
removed. Portions of the pier deck under the escalators would be removed to accommodate the 
escalator trusses and their structural supports. The pier area under the stairs would be 
strengthened to support the weight of the pier structure. These modifications would be minor and 
would not affect the primary recreational activities, features, or attributes of the pier. However, 
under Alternative 1, a temporary vehicular access bridge would be constructed within the 
southeast corner of the pier; this area is known as Carousel Park. Carousel Park is located on the 
same parcel as the pier parking lot, Hippodrome, and stairway from Ocean Front Walk. Carousel
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 Figure 2.1.1‐5: Map of Parks and Recreational Facilities within 0.5 mile of the Project Limits 

 

 Source: County of Los Angeles. 2015. County of Los Angeles General Plan. Final draft. March 24. Available: http://planning.lacounty.gov/sea/proposed. 
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Park is not officially listed as a stand-alone park but, rather, one of several features and attributes 
at Santa Monica Pier. Nonetheless, construction of Alternative 1, including the temporary 
vehicular bridge along Moss Avenue, would require temporary closure of the southeast portion 
of the pier and removal of some play features at Carousel Park. Upon completion of 
construction, the temporary vehicular access bridge would be removed, and the Carousel Park 
area of the pier would be fully restored to its preconstruction condition. 

Although these temporary effects would be required to construct portions of the replacement 
bridge and the temporary Moss Avenue bridge, the temporary effects would be minor and short 
in duration. Furthermore, pedestrian, bicycle, and automobile traffic would be redirected 
around construction activities. The primary activities, features, or attributes of the pier, 
including strolling, fishing, and enjoying low-cost entertainment at the Hippodrome and 
Pacific Park, would not be affected and would remain accessible during construction. Upon 
completion of construction, any potential proximity impacts would not substantially impair the 
activities, features, or attributes of the pier; in fact, the proposed project would improve access 
to the pier.  

The proposed project would replace the existing, structurally deficient Pier Bridge. Construction of 
the proposed project would not increase the demand for use of existing neighborhood and regional 
parks or other recreational facilities such that substantial physical deterioration of the facilities 
would occur or be accelerated. In addition, the project would not include development of new 
recreational facilities or require the construction or expansion of recreational facilities that might 
have an adverse physical effect on the environment. Therefore, Alternative 1 would not result in an 
adverse effect under NEPA; it would result in a less-than-significant impact under CEQA. 

Operation 

The proposed project would improve pedestrian and vehicular accessibility to Santa Monica Pier, 
which could result in an increase in use. However, the number of available parking spots for 
Santa Monica Pier would not increase, and the capacity of the pier would not increase. 
Therefore, the proposed project would not increase the use of existing neighborhood and regional 
parks or other recreational facilities such that substantial physical deterioration of the facilities 
would occur or be accelerated. In addition, the project would not include development of new 
recreational facilities or require the construction or expansion of recreational facilities that might 
have an adverse physical effect on the environment. Therefore, operation of the project would 
have no adverse effects under NEPA and no significant impacts under CEQA related to 
recreational uses.  

Build Alternative 2 

Construction 

Alternative 2 would result in modifications to Santa Monica Pier that would be very similar to 
those of Alternative 1, with the major exception being that Alternative 2 would not include a 
temporary bridge along Moss Avenue to the southeast portion of the pier. Therefore, 
Alternative 2 would not affect the play features in the southeast portion of the pier.  
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Similar to Alternative 1, Alternative 2 would not significantly increase the use of existing 
neighborhood or regional parks. Furthermore, it would not include development of new 
recreational facilities or require construction or expansion of recreational facilities that 
might have an adverse physical effect on the environment. Therefore, Alternative 2 would not 
result in adverse effects under NEPA; it would result in a less-than-significant impact under 
CEQA. 

Operation 

Operation of the proposed project under Alternative 2 would be the same as under Alternative 1. 
Therefore, additional analysis is not required. Operation of the project would have no adverse 
effects under NEPA and no significant impacts under CEQA related to recreational uses.  

Build Alternative 3 

Construction 

Alternative 3 would result in the same modifications to Santa Monica Pier as those proposed 
under Alternatives 1 and 2, with the exception that the Moss Avenue bridge would be permanent 
rather than temporary. The Moss Avenue bridge alignment would encroach on the Carousel Park 
area of the pier, which would require reconstruction of similar play features in an area located 
away from the construction zone or in a nearby area within the boundaries of the Santa Monica 
Pier parcels prior to construction of the proposed project. The reconfigured features would serve 
their original function and be built to a condition at least as good as the condition that presently 
exists. 

At the southeast end of the pier, the ADA-compliant ramp, portions of a retaining wall, and 
bench seating would be permanently removed. Because of limited vertical clearance, the ADA-
compliant ramp could not be reconstructed at this location; however, there is an ADA-compliant 
ramp north of this location that provides access to the pier. The pylon lamppost on Ocean Front 
Walk would be in the alignment of the bridge and therefore would be removed. 

Similar to Alternative 1, Alternative 3 would not significantly increase the use of existing 
neighborhood or regional parks and would not include development of new recreational facilities 
or require the construction or expansion of recreational facilities that might have an adverse 
physical effect on the environment. Therefore, Alternative 3 would not result in an adverse effect 
under NEPA; it would result in a less-than-significant impact under CEQA. 

Operation 

Even though Alternative 3 would permanently incorporate features in the southeast portion of the 
pier, features of the Carousel Park area would be reconfigured and rebuilt to equal or better 
condition prior to construction. Furthermore, Alternative 3 would not result in a significant or 
adverse effect on the primary features and attributes that attract people to Santa Monica Pier, 
including strolling, fishing, and visiting the low-cost amusement features at Pacific Park and the 
Hippodrome. These primary activities, features, and attributes of Santa Monica Pier would be 
completely unaffected by the changes in the southeast portion of the pier. In addition, similar to 
Alternatives 1 and 2, Alternative 3 would not significantly increase the use of existing 
neighborhood or regional parks and would not include recreational facilities or require the 
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construction or expansion of recreational facilities that might have an adverse physical effect on 
the environment. Therefore, Alternative 3 would not result in adverse effects under NEPA; it 
would have a less-than-significant impact under CEQA. 

Palisades Park 

No Build Alternative 

The No-Build Alternative would not result in replacement of the Pier Bridge. No construction 
activities would take place, and the Pier Bridge would remain open to pedestrian and vehicular 
traffic. Therefore, there would be no impact on Palisades Park. 

Build Alternatives 1, 2, and 3 

Construction 

A small portion (approximately 0.1 acre) of the park adjacent to the Pier Bridge would be used 
for construction staging and equipment access, as outlined in red in Figure 2.1.1-6. Temporary 
fencing or other screening would be installed as part of this work. The occupied portion of the 
park would not be accessible during this time. This portion of the park consists mostly of 
sidewalk areas and vegetation adjacent to the Pier Bridge; it does not include the grassy areas or 
paths that are located throughout most of the park. Temporary staging in the park would span the 
majority of the construction period to allow construction equipment access the bridge deck. 

The staging in the park would be temporary and would not be required for the entire construction 
period. No change in ownership would be required, and no physical changes to the park would 
occur as part of this construction staging, which would be primarily for construction equipment 
access. The only construction activity taking place within the park would involve the movement 
of construction equipment. Some existing vegetation would have to be removed to accommodate 
construction materials and equipment. However, any affected park vegetation removed during 
construction would be replanted once construction is finished. The majority of the park would be 
unaffected by construction and accessible for public use throughout the construction period.  

Operation 

None of the build alternatives propose any changes, directly or indirectly, that would adversely 
affect long-term operation of Palisades Park. All impacts would occur during the construction 
phase. 

Ocean Front Walk 

No Build Alternative 

The No-Build Alternative would not result in replacement of the Pier Bridge. No construction 
activities would take place, and the Pier Bridge would remain open to pedestrian and vehicular 
traffic. Therefore, there would be no impact on Ocean Front Walk.
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Figure 2.1.1‐6: Existing Conditions and Proposed Temporary Disturbance Limits in Palisades Park 

 

Source: ICF 2017 
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Build Alternatives 1, 2, and 3 

Construction  

No land from Ocean Front Walk would be incorporated into the project. Although some temporary 
closures would be required to construct portions of the replacement bridge and the temporary or 
permanent bridge at Moss Avenue, those temporary impacts would be limited and short in 
duration. Pedestrians would be safely redirected around construction activities. Therefore, there 
would be no adverse effects under NEPA and less-than-significant impacts under CEQA. 

Operation 

None of the build alternatives propose any changes, directly or indirectly, that would adversely 
affect long-term operation of Ocean Front Walk. All impacts would occur during the 
construction phase. 

Avoidance, Minimization, and/or Mitigation Measures 

The proposed project would have no adverse effect under NEPA or significant impact under 
CEQA on any park or recreational facility. Therefore, no mitigation measures are required. 

2.1.2 Growth 

2.1.2.1 Regulatory Setting 

The Council on Environmental Quality (CEQ) regulations, which established the steps necessary 
to comply with NEPA, require evaluation of the potential environmental effects of all proposed 
federal activities and programs. This includes a requirement to examine indirect effects that may 
occur in areas beyond the immediate influence of a proposed action and at some time in the 
future. The CEQ regulations (40 CFR 1508.8) refer to these consequences as indirect impacts. 
Indirect impacts may include changes in land use, economic vitality, or population density, all of 
which are elements of growth.  

CEQA also requires an analysis of a project’s potential to induce growth. The CEQA Guidelines 
(Section 15126.2[d]) require environmental documents to “…discuss the ways in which the 
proposed project could foster economic or population growth, or the construction of additional 
housing, either directly or indirectly, in the surrounding environment…” 

2.1.2.2 Affected Environment 

The study area for the impacts discussion related to growth is defined by land that falls within a 
0.5-mile radius of the project site. This study area was chosen because of the highly developed 
nature of the city and, particularly, the neighborhoods surrounding the project site, consisting of 
the downtown and Civic Center areas. If impacts were to result from the proposed project, they 
would most likely fall within this area because the surrounding beach and Coastal Zone are 
managed to limit further growth, and any development would require approval from the 
California Coastal Commission. In addition, the proposed project would serve primarily existing 
and forecast city growth, including visitors. The proposed improvements are not anticipated to 
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spur new development across the city that could be attributed to improvement of the existing 
bridge. The study area comprises downtown Santa Monica, a thriving, mixed-use urban 
environment where people live and work. The area is highly developed and contains commercial, 
residential, and community uses. 

Existing and Planned Growth 

Santa Monica has experienced both growth and declines in its population over the past five 
decades. It is anticipated that the city will grow at a faster pace through 2040 (SCAG 2016). 
Because the study area is within the city of Santa Monica, growth projections for the city are 
strong growth indicators for the study area.  

SCAG is the federally designated MPO for the Southern California region, which covers six 
counties: Los Angeles, Orange, Riverside, San Bernardino, Imperial, and Ventura. Santa 
Monica is located in Los Angeles County, within the Westside Cities Subregion, which 
includes the cities of Beverly Hills, Culver City, Santa Monica, West Hollywood, and a limited 
range of adjacent unincorporated areas. As part of its long-range planning, SCAG develops 
county, city, and MPO-level socioeconomic estimates and growth projections, including 
population, household, and employment projections, for each jurisdiction in the SCAG region 
using enhanced forecasting methods and interactive public outreach. These estimates and 
projections provide the analytical foundations for SCAG’s transportation planning and other 
programs at the regional level. In April 2016, SCAG adopted its 2016–2040 RTP/SCS, which 
includes SCAG’s most recent regional Integrated Growth Forecast. The Integrated Growth 
Forecast represents the most likely future growth scenario for the Southern California region, 
with projections for 2040. 

As seen in Table 2.1.2-1, growth projections adopted by SCAG (SCAG 2016) indicate increases 
in population, housing, and employment through 2040. In 2012, Santa Monica’s estimated 
population was 90,700; that number is expected to grow to 103,400 by 2040. The estimated 
number of households in Santa Monica in 2012 was 47,100; that number is expected to grow to 
53,900 by 2040. The estimated number of employed individuals in Santa Monica in 2012 was 
89,600; that number is expected to grow to 103,700 by 2040. SCAG’s projections are based on 
the growth projections within the Land Use and Circulation Element of the City of Santa Monica 
General Plan and, therefore, are consistent with City forecasts. 

Growth in Los Angeles County has been steady over the past five decades and is anticipated to 
continue through 2040. Growth projections adopted by SCAG indicate increases in population, 
housing, and employment in the county. In 2015, the county’s estimated population was 
10,159,000; that number is expected to grow to 11,514,000 by 2040. The estimated number of 
households in the county in 2015 was 3,257,600; that number is expected to grow to 3,946,600 
by 2040. The estimated number of employed individuals in the county in 2015 was 4,463,000; 
that number is expected to grow to 5,226,000 by 2040. 
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Table 2.1.2-1: Baseline and Projected Population, Household, and  
Employment Numbers (2012–2040) 

  Population Households Employment 

  2012 2040 2012 2040 2012 2040 

City of Santa Monica 90,700 103,400 47,100 53,900 89,600 103,700 

Source: Southern California Association of Governments. 2016. Demographics and Growth Forecast Appendix. 
Table 11: Jurisdictional Forecast 2040. From the 2016 Regional Transportation Plan/Sustainable Communities 
Strategy. April. 

 

2.1.2.3 Environmental Consequences 

No-Build Alternative 

The No-Build Alternative would not result in replacement of the Pier Bridge. Therefore, 
construction activities are not expected to take place; the Pier Bridge would remain open to 
pedestrian and vehicular traffic. There would be no expected growth. 

Build Alternatives 1, 2, and 3 

Construction 

Construction activities associated with replacement of the existing Pier Bridge would be 
temporary, occurring at the existing Pier Bridge or in the immediate vicinity. Public access to the 
pier would be maintained during construction; therefore, the number of pier visitors and demand 
for pier businesses are not expected to change materially. During construction, temporary 
employment opportunities would increase for construction workers. Population growth would 
occur only if project construction workers were to move to the area permanently. However, this 
is unlikely, given the large pool of available construction workers in Southern California who 
can easily commute to the site on a daily basis. Existing businesses in the area, such as 
restaurants, would be able to meet the demand for services generated by construction workers. 
Therefore, substantial population growth or local business growth would not occur during the 
construction of Build Alternatives 1, 2, or 3. 

Operation 

Because different transportation projects influence growth in different ways, the joint guidance 
from FHWA and U.S. Environmental Protection Agency (EPA) adopts a two-phase approach to 
the evaluation of growth-related impacts. The first phase is called the “first-cut” screening, 
which is designed to determine the likely growth-potential effect and whether further analysis is 
necessary. The first-cut screening analysis for all build alternatives is presented below.  



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.1-36

 

The first-cut screening entails asking the following questions to determine the proposed project’s 
potential to induce growth: 

a. How, if at all, does the project potentially change accessibility? 

b. How, if at all, do project type, project location, and growth pressure potentially influence 
growth? 

c. Determine whether project-related growth is reasonably foreseeable, as defined by 
NEPA. 

d. If there is project-related growth, how, if at all, will that affect resources of concern? 

A project may be growth inducing if it directly proposes the construction of additional housing 
or if it indirectly fosters economic or population growth by removing obstacles to population 
growth.  

The proposed project would replace an existing transportation facility with a similar 
transportation facility; it would not construct new housing or include new land uses that could 
lead to growth. Additionally, the project would not directly or indirectly remove obstacles that 
could induce new growth.  

All build alternatives would improve vehicular and pedestrian access to Santa Monica Pier. 
Increased accessibility may increase visitor use of Santa Monica Pier, which may generate an 
incremental increase in economic activity at the commercial establishments on the pier itself. 
Improvements to the pier may also make the area more attractive; however, the project would not 
provide access to an area that was previously inaccessible. Furthermore, the total number of 
available parking spaces on the pier deck would not increase, which would prevent an increase in 
the number of vehicles that access the study area. For these reasons, the proposed project would 
not induce substantial population growth in the study area. In addition, the proposed project is 
not expected to change travel times, travel costs, or accessibility to employment, shopping, or 
other destinations substantially. 

Because the project would consist only of replacing existing infrastructure, it would not directly 
or indirectly induce growth. These Pier Bridge improvements would serve existing and forecast 
city growth, including visitors, and are not anticipated to spur development in remote areas or 
remove a major physical limitation or obstacle to growth. Therefore, project-related growth is 
not reasonably foreseeable. 

2.1.2.4 Avoidance, Minimization, and/or Mitigation Measures 

No adverse impacts under NEPA or significant impacts under CEQA are anticipated to occur. 
Therefore, no mitigation measures are required. 
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2.1.3 Community Impacts 

2.1.3.1 Community Character and Cohesion 

Regulatory Setting 

NEPA, as amended, established that the federal government use all practicable means to ensure 
that all Americans have safe, healthful, productive, and aesthetically and culturally pleasing 
surroundings (42 USC 4331[b][2]). FHWA in its implementation of NEPA (23 CFR 109[h]) 
directs that final decisions on projects are to be made in the best overall public interest. This 
requires taking into account adverse environmental impacts, such as destruction or disruption of 
human-made resources, community cohesion, and the availability of public facilities and 
services. 

Under Section 15131 of the CEQA Guidelines, an economic or social change by itself is not to 
be considered a significant effect on the environment. However, if a social or economic change 
is related to a physical change, then social or economic change may be considered in determining 
whether the physical change is significant. Because this project would result in physical change 
to the environment, it is appropriate to consider changes to community character and cohesion in 
assessing the significance of the project’s effects. 

Affected Environment 
 
The Pier Bridge, constructed in 1939, is approximately 490 feet long, extending west from the 
intersection of Ocean Avenue and Colorado Avenue to Santa Monica Pier in the city of Santa 
Monica. The predominant uses in the vicinity of the Pier Bridge include open space/recreational, 
visitor-serving commercial, and residential uses. The Pier Bridge connects the intersection of 
Ocean Avenue and Colorado Avenue to the pier, which stretches about 1,000 feet (305 meters) 
into Santa Monica Bay. The site is adjacent to Palisades Park, which is north of the site. Santa 
Monica Pier is composed of what were previously two adjacent piers, Newcomb Pier and 
Municipal Pier. Pacific Park, an amusement park that has been in operation since 1996, is also 
located on the pier. It contains rides, such as the distinctive Ferris wheel and roller coaster, as 
well as game booths. The pier has many different elements, including the carousel at the Looff’s 
Hippodrome, the Billiards Building, rides (roller coaster, Ferris wheel), and other facilities. 

The Pier Bridge is not a central feature within any one neighborhood but, rather, an important 
transportation link for the city because it connects the downtown and Civic Center districts to 
Santa Monica Pier as well as the beach and beach-side amenities. The level of cohesion between 
the land uses located along the beach and the land uses east of Ocean Avenue in the downtown 
and Civic Center districts is low because the two areas are separated by natural features (bluffs) 
and busy thoroughfares, such as Ocean Avenue and State Route 1. 

Land uses surrounding the project site include public parking, public beach, single- and 
multifamily residential housing, and restaurant uses to the north; Palisades Park to the northeast; 
multifamily residential, restaurant, retail, and parking uses to the east and south; and the Pacific 
Ocean to the west. Retail uses south and east of the pier are characterized by the various beach-
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oriented businesses, such as bike and roller-skate rental and food outlets. Uses south and east of 
the pier include hotels, retail outlets, and single- and multifamily residences. The Santa Monica 
Place shopping mall, along with associated public parking, is northeast of the pier, across Ocean 
Avenue. Ocean Avenue, both north and south of the pier, is lined with restaurants, small hotels 
and motels, office space, and various retail outlets. Institutional uses within walking distance of 
the pier include Santa Monica City Hall and the Rand Corporation, both of which are located 
east of the pier. 

The Pier Bridge serves as an important transportation facility, allowing motorists, bicyclists and 
pedestrians to travel between the beach and the city. It is used extensively by city residents as 
well as visitors and tourists from neighboring cities, the region, the state, the nation, and around 
the world. The city is a well-known destination for beach visitors, and the Pier Bridge is an 
important part of the city’s transportation infrastructure, providing access to various valuable 
resources within the city. 

Environmental Consequences 

No-Build Alternative 

The No-Build Alternative would not result in replacement of the Pier Bridge. Thus, there would 
be no change to existing community character and cohesion. However, it should be noted that 
without replacement of the bridge, further deterioration, including collapse, could occur, 
resulting in the loss of an existing connection between the Coastal Zone and the downtown area 
of the city. 

Build Alternatives 1, 2, and 3 

Construction 

Under construction of the build alternatives, the Pier Bridge would be temporarily closed during 
bridge demolition, foundation construction, and falsework erection as well as after the bridge is 
completed to remove falsework. To the extent possible, access to the pier would be maintained 
for public parking, delivery vehicles, and emergency vehicles. Because of the bridge closure, 
bicycle and pedestrian access would be affected. Depending on the alternative selected, vehicle 
access would be provided from a temporary ramp north of the pier or a temporary/permanent 
bridge on Moss Avenue. Pedestrian access would be maintained from a number of existing 
routes between the pier entrance and other parts of Santa Monica and the oceanfront and 
beachside areas in the immediate project vicinity.  

Traffic and transportation impacts, particularly when associated with bridge construction or 
reconstruction, can represent the greatest potential effects on community character and/or 
cohesion if construction or reconstruction were to bifurcate a neighborhood or permanently 
change access to residential areas. There is a residential cluster north of Parking Lot 1 North and 
Palisades Park, but this area would be mostly isolated from construction impacts. Access to the 
neighborhood via Pacific Terrace, Seaside Terrace, and Palisades Beach Road would be 
maintained throughout the construction period. Also, a Traffic Management Plan (TMP), which 
would be prepared during the design phase of the project and prior to construction, would specify 
detour routes and other measures to manage traffic during construction so as to limit potential 
effects on the neighborhood. (For information regarding the detour routes that have been 
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identified, please see Section 2.1.5, Traffic and Transportation/Pedestrian and Bicycle Facilities, 
of this EIR/EA.) Therefore, because primary construction activities would not occur in 
residential areas, impair access, or otherwise adversely affect the functioning of the 
neighborhood, they would not disrupt or divide the community. Furthermore, because alternate 
routes would be available and the impacts temporary, construction‐period impacts on community 
character and cohesion would not be adverse. 

Operation 

The existing Pier Bridge does not meet current seismic codes and remains a potential safety hazard. 
It is likely that the Pier Bridge will deteriorate to a point where it will be unsafe for use or 
vulnerable to damage during a major seismic event. Therefore, it could be subject to closure for 
safety reasons. However, the purpose of the proposed project is to correct those deficiencies and 
make the bridge safe for long-term vehicular, bicycle, and pedestrian use, in addition to making 
structural modifications to ensure compliance with Americans with Disabilities Act (ADA) 
standards. Replacement of the Pier Bridge would provide a new structure that would be built to 
current seismic standards and be available for long‐term use and access by the community. 

After construction of the build alternatives, there would be no measurable change from existing 
conditions insofar as community character and cohesion are concerned. Existing relationships 
among land uses and activities would remain unchanged. The project area and neighboring 
streets, at present, are heavily trafficked by pedestrians and vehicles en route to the pier area and 
beach; bridge reconstruction would provide a more orderly management of those activities but 
would not contribute to a change in volume or mix. There would be no division of established 
neighborhoods or increased urbanization or isolation in the vicinity of the project site because the 
existing structure would be replaced with a similar structure in the same location. In addition, the 
build alternatives would improve access for pedestrians and bicyclists by providing a safer 
structure that maintains connections from the city to its pier and beach resources. The new bridge 
would be striped for designated bicycle lanes, and with expansion of the structure’s width, there 
would be more room for both bicyclists and pedestrians. These features would represent an 
improvement over the existing design. Therefore, the project would have a beneficial effect on 
long‐term cohesion within the community. 

Avoidance, Minimization, and/or Mitigation Measures 

There would be no adverse effects under the build alternatives, and no mitigation measures are 
required. 

2.1.3.2 Relocations and Real Property Acquisition 

Regulatory Setting 

The California Department of Transportation (Caltrans) Relocation Assistance Program (RAP) is 
based on the Federal Uniform Relocation Assistance and Real Property Acquisition Policies Act 
of 1970 (as amended) and Title 49 CFR Part 24. The purpose of the RAP is to ensure that 
persons who are displaced as a result of a transportation project are treated fairly, consistently, 
and equitably so that such persons will not suffer disproportionate injuries as a result of projects 
designed for the benefit of the public as a whole (see Appendix D for a summary of the RAP). 
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All relocation services and benefits are administered without regard to race, color, national 
origin, or sex in compliance with Title VI of the Civil Rights Act (42 USC 2000d, et seq.) (see 
Appendix C for a copy of the Caltrans Title VI policy statement). 

Affected Environment 

The project site and surrounding area are described in detail above in Section 2.1.3.1. The 
affected environment for the relocations and real property acquisitions analysis is similar to that 
of the affected environment for the community character and cohesion analysis. The Pier Bridge 
connects the intersection of Ocean Avenue and Colorado Avenue to the pier. The predominant 
uses in the vicinity of the Pier Bridge include open space/recreational, commercial, and 
residential uses. Public parking, public beach, single- and multifamily residential housing, and 
restaurant uses are located to the north; Palisades Park to the northeast; multifamily residential, 
restaurant, retail, and parking uses to the east and south; and the Pacific Ocean to the west. 

Environmental Consequences 

No-Build Alternative 

The No-Build Alternative would not result in replacement of the Pier Bridge. Thus, there would 
be no relocations or real property acquisitions. 

Build Alternatives 1, 2, and 3 

Construction and Operation 

As documented in the Draft Relocation Impact Memorandum (California Department of 
Transportation 2017) for the project, included as Technical Report A to this Draft EIR/EA 
document, a field review of the proposed project and its build alternatives was conducted to 
determine the potential impact on residential and non-residential uses. The build alternatives 
would not result in acquisition or displacement of residential uses. However, all three build 
alternatives would require partial acquisition and temporary displacement of an institutional 
space owned by the City, which is leased to and operated by a non-profit organization. The real 
property affected is leased1 by Heal the Bay, a non-profit organization that operates an aquarium 
at the property. The aquarium, which is under the pier deck, occupies an area of 4,033 square 
feet and includes exhibit space, meeting rooms, offices, and educational space, all of which are 
environmentally controlled. The aquarium also includes 500 square feet of storage space and 
utility life-support systems, including breeding tanks and water treatment equipment. The Pier 
Bridge is directly adjacent to the common walls of the aquarium offices and open life-support 
spaces. The Pier Bridge houses related uses, including restroom facilities, a storage area, a 
transformer room, the pier’s utility infrastructure, and the aquarium’s emergency generator. The 
aquarium walls and backside of the restroom facilities create an additional storage space with a 
water heater and furnace, which would be removed prior to construction. 

If the aquarium remains when construction for the Pier Bridge begins, construction activities 
would create dust, noise, and vibrations that would affect aquarium spaces. Demolition and 
reconstruction of the bridge would require construction workers and equipment that would 
                                                      
1 The aquarium’s lease expires in June 2018 but can continue on a month-to-month tenancy, cancellable by either 
party with a 30-day notice.  



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.1-41

 

temporarily affect approximately 1,400 square feet of the exhibit and office space used by the 
aquarium. This may require reconstruction of office common walls, support facility space, and 
the aquarium’s roof.  

Under ADA Option A of all alternatives, the project would place stairs as well as elevator and 
escalator structures in the aquarium, requiring permanent acquisition of approximately 850 
square feet of space in the aquarium’s exhibit area and offices. Relocation information is 
provided below in Table 2.1.3-1. No other relocations or displacements are anticipated as a result 
of the build alternatives. 

Table 2.1.3-1: Details of Displaced Property 

APN Address 

Business/ 
Organization 
Name 

Business/ 
Organization 
Type Anticipated Project Impact 

4290-023-902 200 Santa Monica Pier, 
Santa Monica, CA 90401 

Heal the Bay’s 
Santa Monica 
Pier Aquarium 

Non-profit 
educational 
aquarium 

• Anticipated permanent 
partial acquisition of 850 
square feet of the parcel 
under ADA Option A under 
all build alternatives 
• Temporary relocation of 
1,400 square feet of aquarium 
during construction under all 
build alternatives and both 
ADA options 

Source: ICF, 2016. 
 

The City will consult with Heal the Bay to ascertain the particulars of their operations and 
specific replacement-property needs.  

All activities will be conducted in accordance with the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970, as amended. Relocation resources shall be available 
to all displacees without discrimination. 

Avoidance, Minimization, and/or Mitigation Measures 

The proposed partial acquisition and temporary displacement would comply with the appropriate 
requirements of the Uniform Relocation Assistance and Real Property Acquisition Policies Act 
of 1970. Therefore, by complying with the Uniform Relocation Assistance and Real Property 
Acquisitions Policies Act of 1970, there would be no adverse effects under the build alternatives, 
and no additional mitigation measures are required. 

2.1.3.3 Environmental Justice 

Regulatory Setting 

All projects involving a federal action (i.e., funding, permit, land) must comply with Executive 
Order (EO) 12898, Federal Actions to Address Environmental Justice in Minority Populations 
and Low-Income Populations, signed by President Clinton on February 11, 1994. This EO 
directs federal agencies to take the appropriate and necessary steps to identify and address 
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disproportionately high and adverse effects of federal projects on the health or environment of 
minority and low-income populations to the greatest extent practicable and permitted by law. 
The definition of low income is based on Department of Health and Human Services poverty 
guidelines. For 2016, this was $24,300 for a family of four.  

All considerations under Title VI of the Civil Rights Act of 1964 and related statutes have been 
included in this project. Caltrans’ commitment to upholding the mandates of Title VI is 
demonstrated by its Title VI policy statement, signed by the director, which can be found in 
Appendix C of this document. 

Affected Environment 

The project area and immediate vicinity are entirely encompassed within Census Tract 7019.02, 
which is considered the study area for this assessment of potential environmental justice impacts. 
The study area and census tract are bordered on the north by Wilshire Boulevard, on the east by 
Lincoln Boulevard, and on the south by Pico Boulevard. The total population of this study area 
was approximately 4,016 in 2010, according to available data from the U.S. Census Bureau (2010). 

Within Census Tract 7019.02, approximately 18.7% of the population was below the poverty 
threshold in 2014, similar to the number for Los Angeles County, with approximately 18.4% of the 
population below the poverty threshold. For Santa Monica, approximately 11.3% of the population 
fell below the poverty threshold that same year. (Note: The 2014 poverty threshold, as defined by 
the U.S. Census Bureau, was $11,670 for an individual and $23,850 for a family of four.) 

The per capita income (PCI) in the study area is more than two times that of Los Angeles County 
and slightly higher than that of Santa Monica. However, the median household income in the 
study area was slightly lower than that of the county and well below the median household 
income for the city (see Table 2.1.3‐2). 

Table 2.1.3-2: Regional and Local Population Characteristics – Population/Income/Poverty 

Area 
Total 2010 
Population 

Per Capita 
Income  

Median 
Household 
Income 

Population 
below Poverty 
Level 

Percent of 
Population below 
Poverty Level 

Tract 7019.02/Study Area 4,016 $63,636 $50,313 742 18.7% 

City of Santa Monica 89,736 $58,252 $74,534 10,290 11.3% 

Los Angeles County 9,818,605 $27,987 $55,870 1,805,868 18.4% 

Source: U.S. Census Bureau, 2014. 
 

The term “minority” includes persons who identify themselves as black, Asian/Pacific Islander, 
Native American, or of Hispanic origin. The term “low income” includes persons whose 
household income is at or below Department of Health and Human Services poverty guidelines. 
A different threshold (e.g., the U.S. Census Bureau poverty threshold) may be used as long as it 
is not selectively implemented and inclusive of all persons who are at or below the Department 
of Health and Human Services poverty guidelines. The U.S. Census Bureau uses the poverty 
threshold to determine the number of persons who are below the poverty level by census tract. 
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The racial makeup across the study area is comparable to that of the city. Within the study area, 
white persons of non‐Hispanic origin are the predominant racial group, making up approximately 
74% of the population, compared with 77.6% at the city level and 50.3% at the county level (see 
Table 2.1.3‐3). A higher percentage of non‐Hispanic blacks or African Americans (7.2%) exists 
within the study area compared with the percentage in the city (3.9%); however, both 
percentages are lower than the county number (8.7%). The percentage of persons of Hispanic 
origin was lower in this census tract (10.0%) compared with the percentage in the city (13.1%) 
and the county (47.7%). Asians represent approximately 10.4% of the study area, 9.0% of the 
city, and 13.7% of the county. The percentages for all other races and minority groups are similar 
throughout the study area, city, and county, as shown below in Table 2.1.3-3. 

Environmental Consequences 

Construction and Operation 

The build alternatives would demolish the existing bridge and construct a new bridge with a 
similar configuration at the same location. Environmental justice considerations require an 
assessment of whether the effects of a project on minority and low‐income populations could be 
considered disproportionately high and adverse. This determination depends on whether 1) the 
effects of the project are predominantly borne by a minority or low‐income population or 2) the 
effects of the project are appreciably more severe or greater in magnitude on minority or low‐
income populations compared with the effects on non‐minority or non‐low‐income populations. 

As stated above, the study area is composed predominantly of high‐income households (with 
higher per capita incomes than those of city and county households), with the majority not 
belonging to a minority group or a particular ethnic origin (see Tables 2.1.3‐1 and 2.1.3‐2). 
Although median household incomes were lower throughout the study area than throughout the 
city and county, this is very likely due to its smaller sample size. The PCI for the study area is 
substantially higher than that found in the rest of the city or county. The Pier Bridge is a public 
use facility and does not restrict usage for any group, race, or class.  

The proposed project has been developed in accordance with Title VI of the Civil Rights Act of 
1964, which provides that no person in the United States shall, on the grounds of race, color, or 
national origin, be excluded from participation in, be denied the benefits of, or be subjected to 
discrimination under any program or activity that receives federal financial assistance. In addition, 
the project has been developed in conformity with related statutes and regulations mandating that 
no person in the State of California shall, on the grounds of race, color, sex, age, national origin, or 
disabling condition, be excluded from participation in, be denied the benefits of, or be otherwise 
subjected to discrimination under any program or activity administered by or on the behalf of 
Caltrans. No effects related to environmental justice would occur. 

Avoidance, Minimization, and/or Mitigation Measures 

Based on the discussion and analysis above, the build alternative would not cause 
disproportionately high and adverse effects on any minority or low-income populations per 
EO 12898. There would be no adverse effects under the build alternatives; therefore, no 
mitigation measures are required. 
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Table 2.1.3-3: Regional and Local Population Characteristics – Population/Demography 

Area 
Total 2010 
Population White % 

Black or 
African 
American % 

American 
Indian/ 
Alaska 
Native % Asian % 

Native 
Hawaiian/
Pacific 
Islander % 

Some 
Other 
Race % 

Two or 
More 
Races % 

Hispanic 
or Latino % 

Tract 
7019.02/
Study 
Area 

4,016 2,972 74 288 7.2 22 0.5 417 10.4 5 0.1 132 3.2 180 4.5 404 10.0 

City of 
Santa 
Monica 

89,736 69,663 77.6 3,526 3.9 338 0.4 8,053 9.0 124 0.1 4,047 4.5 3,985 4.4 11,716 13.1 

Los 
Angeles 
County 

9,818,605 4,936,599 50.3 856,874 8.7 72,828 0.7 1,346,865 13.7 26,094 0.3 2,140,632 21.8 438,713 4.5 4,687,889 47.7 

Source: U.S. Census Bureau, 2010. 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017  
2.1-45 

 

2.1.4 Utilities/Emergency Services 

2.1.4.1 Affected Environment 

Utilities 

Water Supply 

The project site is within the city’s water service area. The city’s water supply consists of local 
groundwater (derived from 10 active wells in the Santa Monica and Charnock subbasins); 
imported water purchased from the Metropolitan Water District (MWD) of Southern California, 
a regional wholesaler of imported surface water, of which the City of Santa Monica is a member 
agency; and recycled dry-weather urban runoff from the Santa Monica Urban Runoff Recycling 
Facility (SMURRF). Local groundwater resources supply, on average, 54% of the city’s water. 
MWD purchases account for 45%, and recycled water accounts for 1% (5-year average from the 
2015 Urban Water Management Plan). The City also maintains four water storage reservoirs, the 
Santa Monica Water Treatment Plant, pumping and regulating stations, pressure control valves 
and pressure stations, and more than 200 miles of pipeline.  

A number of water conservation programs are in place within the city. In addition, Santa Monica 
Municipal Code Section 7.16.020 includes water conservation requirements regarding 
landscaping, irrigation, cleaning, and recreational facilities.  

Solid Waste 

Solid waste collection for residential properties and commercial establishments within the city is 
provided by the City of Santa Monica’s Resource Recovery and Recycling Division. The Antelope 
Valley, Chiquita Canyon, Puente Hills, and Sunshine Canyon Landfills are receiving landfills for 
waste collected in the city. The Santa Monica Community Recycling Center receives the remainder 
of the city’s waste, including recyclables, green waste, and construction and demolition debris.  

In 2011, the city’s solid waste generation, as calculated by the California Department of 
Resources Recycling and Recovery (CalRecycle), totaled approximately 360,000 tons. Of the 
waste generated, 77% was diverted through waste prevention, recycling, and composting; 23% 
was disposed of in landfills or waste-to-energy facilities. The city’s 2011 per capita disposal rate 
was 5.0 pounds per person per day. Compared to the per capita disposal target of 10.9 pounds per 
person per day, the city was well within the target. Therefore, the city is exceeding the diversion 
goal of the Sustainable City Plan. 

Section 8.108.010, Subpart B, of the Santa Monica Municipal Code requires demolition and/or 
construction projects involving more than 1,000 square feet to divert at least 70% of waste 
material from landfills. It also requires applicants of covered projects to complete and submit a 
Waste Management Plan (WMP) as part of the application packet for the construction or 
demolition permit.  

One trash compactor that is owned and operated by the City of Santa Monica is located under the 
Pier Bridge; it would be relocated during demolition and reconstruction of the bridge.  
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Storm Drains and Sewers 

The storm drain system in the city of Santa Monica is made up of pipes and channels owned by 
the City of Santa Monica and Los Angeles County. However, a few drainage facilities within the 
Interstate	10 right‐of‐way are under Caltrans jurisdiction. Surface runoff from most of the city 
drains to the storm drain system and catch basins, from which it is later discharged to Santa 
Monica Bay. Five discharge points are located at Santa Monica Beach. Portions of the northern 
and southeastern parts of the city drain into county storm drains, which also discharge into Santa 
Monica Bay but outside city limits.  

The City also maintains a dry‐weather (urban) runoff treatment facility, SMURRF, which began 
operation in December 2000. SMURRF treats dry‐weather runoff from the Pico‐Kenter and pier 
storm drains on a year‐round basis. The water is reused for irrigation and toilets. Approximately 
500,000 gallons per day (gpd) of dry‐weather (urban) flow can be treated at the SMURRF, which 
is adjacent to Santa Monica Pier.  

At the northeast portion of the Pier Bridge, the wet-weather (stormwater) runoff presently 
drains to existing curb drains at the intersection of Colorado Avenue and Ocean Avenue. At the 
southeast portion of the Pier Bridge, stormwater runoff leads to drain systems located on the 
pier. Dry-weather flows are collected from the parking lot north of the pier and beneath the 
pier in underground drains, then diverted into the city’s storm drain system (City of Santa 
Monica 2016a). In summer of 2018, the City will start storing both wet-weather and dry-
weather flows from the pier drainage basin as well as the pier parking lot. This collected 
stormwater will be treated at SMURRF.  

Electricity  

Electricity is supplied to the project area by Southern California Edison (SCE). SCE provides 
power to approximately 14 million individuals within an area of 50,000 square miles in central 
and Southern California. SCE is the largest subsidiary of Edison International, with a system of 
approximately 53,000 line miles of overhead lines, 38,000 line miles of underground lines, and 
approximately 800 distribution substations. Currently, 23% of the electrical power that SCE 
provides is from alternative and renewable energy sources. 

Potential electrical facilities that may be affected by the project include an emergency backup 
generator for the Santa Monica Pier Aquarium and an electrical utility room that would be 
relocated during demolition and reconstruction of the bridge. In addition, the Pier Bridge 
contains four lampposts, which are the only electricity-consuming features on the bridge.  

Emergency Services 

Police Protection 

The Santa Monica Police Department provides police protection and traffic enforcement services 
in Santa Monica for more than 92,000 people. The Santa Monica Police Department is staffed by 
439 employees, including 215 sworn officers and 224 non-sworn personnel. The Santa Monica 
Police Department has one central station, located at 333 Olympic Drive in Santa Monica 
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(0.6 mile east of the Pier Bridge2), and three substations within the city. One of the three 
substations is located on the Santa Monica Pier. The substation is located at 300 Santa Monica 
Pier. 

Fire Protection 

The Santa Monica Fire Department provides all fire protection and paramedic services for Santa 
Monica. The department operates four fire stations within the city. Station 1 (approximately 
0.7 mile from the project site, at 1444 7th Street) is the primary responder in the project area. 
Station 1 is staffed with one paramedic engine company with a crew of four, one paramedic 
engine company with a crew of two, one 100-foot ladder truck with a crew of five, one air/light-
rescue unit, one command vehicle with a battalion chief, and one reserve command vehicle. 

2.1.4.2 Environmental Consequences 

No-Build Alternative 

Under the No-Build Alternative, the existing Pier Bridge would not be replaced. There would be 
no changes to existing utility or emergency services for the project site and immediate vicinity. 
However, without replacement of the Pier Bridge, further deterioration of the structure would 
continue, and in the event of a collapse, the direct connection provided for emergency response 
to the pier would be adversely affected. 

All Build Alternatives 

Water Supply 

Construction  

Construction would require the occasional use of water for mixing concrete, washing equipment 
and vehicles, dust control, and other activities. The amount of water used during construction on a 
daily basis would be minimal. Under Build Alternatives 1 and 3, construction of the secondary 
Moss Avenue bridge would require only a small amount of additional water for mixing concrete, 
washing equipment and vehicles, dust control, and other activities. Because the proposed project 
would require only a small, limited quantity of water, adequate water supplies would be available 
to serve the project from existing entitlements and resources. No new or expanded entitlements 
would be needed. Therefore, construction impacts would be not adverse under NEPA and less than 
significant under CEQA. 

Operation 

The proposed project would replace the existing Pier Bridge with a bridge that would be 
structurally and seismically sound. Furthermore, it would improve access to the pier for all users. 
Operation of the replacement Pier Bridge would not consume water or require a water supply. 
None of the build alternatives would result in long-term adverse effects under NEPA or 
significant impacts under CEQA on water supply. 

                                                      
2 The distance listed is how far a vehicle would have to drive on roadways. 
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Solid Waste 

Construction 

Construction of the replacement bridge would generate solid waste from demolition of the 
existing bridge and associated structures. As stated above, the City of Santa Monica has a 
minimum diversion requirement of 70% for construction and demolition debris (Construction 
and Demolition Material Waste Management Plans, Chapter 8.108, Subpart B, of the Santa 
Monica Municipal Code).3 The City also requires a waste management plan to be prepared and 
submitted with the permit application. The proposed project would comply with this diversion 
requirement and haul diverted waste to an approved mixed construction and demolition 
recycling facility. Sunshine Canyon Landfill has sufficient capacity to accommodate any 
remaining solid waste that is not diverted to a recycler. The proposed project is estimated to 
generate 7,000 cubic yards of exported materials and waste over the construction period; with a 
minimum diversion rate of 70%, 2,100 cubic yards of waste could be transported to the 
landfill. Sunshine Canyon Landfill currently accepts an average of 8,300 tons (roughly 5,929 
cubic yards) of debris per day. 

Construction of the proposed project would result in relocation of a City of Santa Monica trash 
compactor. To ensure that the pier maintains essential services, including waste compaction, 
during construction of the project, the City would implement Mitigation Measure UES-1. 

Provided that the project would comply with the solid waste standards set forth by the City and 
Mitigation Measure UES-1, it is not expected that construction of the replacement bridge 
would result in any adverse effects under NEPA or significant impacts under CEQA on 
landfills or solid waste disposal systems. 

Operation 

The replacement Pier Bridge would operate as a transportation facility and would not generate 
solid waste. Therefore, the project would not result in adverse effects under NEPA or 
significant impacts under CEQA.  

Storm Drains and Sewers 

Construction 

Construction activities would not include demolishing or disrupting any part of the city’s 
existing storm drain system. The proposed project would comply with the Construction 
General Permit, which would require implementation of a SWPPP to address erosion and 
sedimentation issues at the project site during construction. In addition, best management 
practices would be implemented to control discharges into the storm drain system during 
construction. 

                                                      
3 City of Santa Monica. 2016. Santa Monica Municipal Code. Available: http://qcode.us/codes/santamonica/ 
view.php?topic=8-8_108-subpart_b_construction_and_demolition_ma-8_108_110&frames=on Date. Accessed: 
September 20, 2016. 
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Construction workers would consume water and generate wastewater. However, the additional 
water use from construction activities would not result in a substantial permanent increase in 
water consumption, and new water treatment facilities would not be required to meet this 
incremental and temporary increase in demand. Therefore, the proposed project would not 
exceed the wastewater treatment requirements of the Los Angeles Regional Water Quality 
Control Board. In addition, the City of Santa Monica Water Resources Division, which manages 
the wastewater collection system for Santa Monica, would have adequate capacity to serve the 
project’s projected demand in addition to its existing commitments. Therefore, construction of 
the proposed project would not require or result in the construction of new stormwater drainage 
facilities or expansion of existing facilities. Construction of the proposed project would not result 
in adverse effects under NEPA or significant impacts under CEQA on the city’s storm drain 
system. 

Operation 

The drainage system on the replacement Pier Bridge would be the same type as that on the 
existing bridge and have the same function. The type and amount of stormwater generated would 
be essentially the same as under existing conditions. Existing storm drains would have sufficient 
capacity to accommodate the surface drainage needs of the bridge; therefore, no new storm 
drains would be constructed. Please see Section 2.2.2 for the full analysis related to stormwater 
runoff. 

As with operation of the existing Pier Bridge, operation of the replacement Pier Bridge would 
produce little to no wastewater. Therefore, the City of Santa Monica Water Resources Division 
would have adequate capacity to serve the project’s demand in addition to its other existing 
commitments. Operation of the replacement bridge would have no adverse effects under NEPA 
or significant impacts under CEQA on the city’s storm drain system. 

Electricity 

Construction  

Santa Monica Pier would remain open throughout project construction. During construction, 
safety lighting would be required along the temporary pedestrian bridge to ensure safe use of the 
pier during construction. Any construction operations that would occur at night would require 
adequate lighting. However, the lighting required would be minimal; most work would occur 
during daytime hours.  

Construction would require relocation of an emergency backup generator for the Santa Monica 
Pier Aquarium, located underneath the Pier Bridge, as well as relocation of a nearby electrical 
utility room. Construction would also require the temporary removal of the four lampposts that 
line the existing Pier Bridge. The lampposts would be put back in place on the Pier Bridge during 
construction. As discussed above, the City would implement Mitigation Measure UES-1 to 
ensure that the pier maintains essential services during construction of the project. 
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Electrical service to the construction site would be provided from existing sources; no electrical 
infrastructure improvements would be required to provide the energy needed for construction of 
the proposed project. Therefore, with implementation of Mitigation Measure UES-1, no adverse 
effects under NEPA or significant impacts under CEQA would occur during construction related 
to electricity or electrical facilities. 

Operation 

Operation of the replacement bridge would closely resemble operation of the existing Pier 
Bridge. It would not introduce substantial energy-consuming features. Therefore, operation of 
the replacement incline would not result in adverse effects under NEPA or significant impacts 
under CEQA related to electricity or electrical facilities. 

Fire Protection 

Construction 

During construction, the Santa Monica Fire Department would respond to any incidents within 
the project vicinity, as it does now. Therefore, although construction could temporarily increase 
demand for fire protection services, it is unlikely that it would result in the need for new or 
altered fire protection facilities during the temporary construction period. However, emergency 
access to the project site could be affected by construction. Temporary lane closures on Moomat 
Ahiko Way and Appian Way as well as construction related-traffic could delay or obstruct the 
movement of emergency vehicles, thereby resulting in a potentially significant impact. To ensure 
adequate emergency access, acceptable traffic flow, and the Santa Monica Fire Department’s 
ability to maintain an adequate response times, the City would implement Mitigation Measure 
UES-2. 

Operation 

The replacement Pier Bridge would improve accessibility for all users of the pier, including 
emergency fire protection personnel. Improved accessibility to the pier could also improve 
response times for the Santa Monica Fire Department. 

The capacity of the pier itself would not increase. It would not be made larger, nor would 
additional parking spaces be added as part of the proposed project. Therefore, the proposed 
project would not increase demand on fire protection services. Operation of the proposed project 
would have no adverse effects under NEPA and no impacts under CEQA on fire protection 
services. 

Police Protection 

Construction 

The proposed project would include replacement of the existing, structurally deficient Pier 
Bridge with a safer, multi-modal bridge to meet current seismic and ADA standards. Bridge 
replacement would also include improvements at the west and east bridge approaches as well as 
on the pier. During construction, the project site would be protected by fencing, lighting, and a 
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security patrol. Therefore, although construction could temporarily increase demand for police 
protection services, it is unlikely that it would result in the need for new or altered police 
facilities to maintain acceptable performance objectives. 

Given the large pool of construction workers within commuting distance of the project site, it is 
unlikely that workers would choose to move to the area during the course of construction. 
Therefore, project construction is unlikely to result in an increased demand for police services, 
both within the project vicinity and in the surrounding community. The proposed project would 
not require new or altered police facilities to maintain acceptable service ratios, response times, 
or other performance objectives. 

Emergency access to the project site could be affected by construction. Temporary lane closures 
on Moomat Ahiko Way and Appian Way as well as construction related-traffic could delay or 
obstruct the movement of emergency vehicles, thereby resulting in a potentially significant 
impact. To ensure emergency access, acceptable traffic flow, and the Santa Monica Police 
Department’s ability to maintain adequate response times, the City would implement Mitigation 
Measure UES-2. 

Operation 

As described under the Fire Protection subheading, the replacement Pier Bridge would improve 
accessibility for emergency services. The proposed project would not induce population growth, 
nor would it require expansion of existing service areas. Improvements to the bridge would result 
in a safer, more efficient structure overall. Therefore, there would be no long-term adverse 
effects under NEPA or significant impacts under CEQA on police protection services. 

2.1.4.3 Avoidance, Minimization, and/or Mitigation Measures 

The following measures are proposed to mitigate impacts on utility services and police and fire 
protection services: 

UES-1 Prior to construction activities that could affect utility services on the pier, the 
City of Santa Monica project manager and construction contractor shall 
coordinate with utility owners to develop a plan to maintain continuous 
essential services to the pier during construction. 

UES-2 Both before construction begins and thereafter, the City of Santa Monica 
project manager and construction contractor shall regularly notify and 
coordinate with the Santa Monica Police Department and Fire Department 
during project design and scheduling, particularly in regard to any street or 
lane closures related to the proposed project. 
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2.1.5 Traffic and Transportation/Pedestrian and Bicycle Facilities 

2.1.5.1 Regulatory Setting 

Caltrans, as assigned by FHWA, directs that full consideration should be given to the safe 
accommodation of pedestrians and bicyclists during the development of federal-aid highway 
projects (see 23 CFR 652). It further directs that the special needs of the elderly and the 
disabled must be considered in all federal-aid projects that include pedestrian facilities. When 
current or anticipated pedestrian and/or bicycle traffic presents a potential conflict with motor 
vehicle traffic, every effort must be made to minimize detrimental effects on all highway users 
who share the facility.  

In July 1999, the U.S. Department of Transportation (USDOT) issued an Accessibility 
Policy Statement, pledging a fully accessible multi-modal transportation system. 
Accessibility in federally assisted programs is governed by the USDOT regulations (49 CFR 
Part 27) implementing Section 504 of the Rehabilitation Act (29 USC 794). FHWA has 
enacted regulations for implementing the 1990 ADA, including a commitment to build 
transportation facilities that provide equal access for all persons. These regulations require 
application of the ADA requirements to federal-aid projects, including transportation 
enhancement activities.  

2.1.5.2 Affected Environment 

The information presented in this section is based on the Santa Monica Pier Bridge 
Replacement Project Transportation Impact Analysis prepared by Fehr & Peers in November 
2016, incorporated by reference.  

The project site is located on the western portion of the city of Santa Monica, near the junction 
of the Santa Monica Freeway (Interstate [I] 10) and Palisades Beach Road (also known as 
Pacific Coast Highway, PCH, State Route 1, or SR-1). Regional access to this area is provided 
primarily by I-10, Palisades Beach Road, and Lincoln Boulevard (SR-1). The Santa Monica 
Freeway transitions to PCH at the McClure Tunnel. The pier deck parking lot and Lot 1 North 
are accessed from the east via the I-10 off-ramps at 4th Street and 5th Street, from the north via 
Palisades Beach Road, and via the network of arterial and local streets in the vicinity of the 
project site. 

The 2010 City of Santa Monica Land Use and Circulation Element (LUCE) defines the street 
system according to its use by the various modes of transportation, including walking, biking, 
transit, and automobile. These street types include Boulevard, Special Streets, Downtown 
Commercial, Neighborhood Commercial, Major Avenue, Secondary Avenue, Minor Avenue, 
Industrial Avenue, Neighborhood Street, Shared Street, Parkway, Pathway, Bikeway, 
Highway, and Alley. The city streets surrounding the proposed project are described below, 
based on their designations in the LUCE: 
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 Boulevard – Boulevards are regional transportation corridors with continuous mixed-use and 
commercial land uses. Boulevards provide access for all forms of transportation but 
emphasize transit and walking. Regional automobile traffic is accommodated here to 
minimize regional traffic on parallel local streets. Boulevards in the study area include Ocean 
Avenue, Main Street, Pico Boulevard, and 4th Street. 

 Special Streets – These streets are unique and ceremonial streets that require special 
consideration. In the study area, the Special Streets are the Third Street Promenade and 
Ocean Front Walk. 

 Downtown Commercial – These streets provide access for all transportation and support 
downtown Santa Monica. The Downtown Commercial street in the study area is 2nd Street. 

 Major Avenue – These streets serve regional automobile trips and provide access for all 
modes of transportation. They are designed to discourage regional automobile traffic from 
using Secondary or Minor Avenues. The Major Avenues in the study area include the 
California Incline. 

 Secondary Avenue – These streets distribute automobile trips onto Minor Avenues and 
Neighborhood Streets, often serving regional bicycle trips. Secondary Avenues in the project 
area include Colorado Avenue and Olympic Boulevard. 

 Minor Avenue – These streets serve local automobile and bicycle trips. The Minor Avenue in 
the study area is 4th Street (south of Pico Boulevard). 

 Neighborhood Street – These streets provide access primarily to individual residential 
neighborhoods. The design speed for these streets is below 25 mph so that bicycles can share 
the travel lane with cars and pedestrians can safely cross the street at any location. Vicente 
Terrace in the study area is a Neighborhood Street. 

 Shared Street – These streets serve primarily areas where automobiles travel slowly enough to 
mix with people who are walking or bicycling. Shared Streets in the study area include Pico 
Boulevard (west of Ocean Avenue), Moomat Ahiko Way, Seaside Terrace, and Pacific Terrace. 

 Parkway – Parkways serve as linear parks, incorporating continuous landscaping, 
recreational bikeways, and pedestrian paths. The Parkway in the study area is Ocean Avenue. 

Figure 2.1.5-1 shows the location of the study area as well as the intersections and street 
segments that were analyzed for the traffic study. The study intersections and analyzed street 
segments are listed below. 

1. Palisades Beach Road (PCH) and California Incline 

2. Palisades Beach Road (PCH) and Lot 1 North exit (stop controlled) 

3. Appian Way and Moss Avenue (stop controlled) 

4. Appian Way and Seaside Terrace (stop controlled) 

5. Appian Way and Pico Boulevard (stop controlled) 

6. Ocean Avenue and Broadway 

7. Ocean Avenue and Colorado Avenue 
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Figure 2.1.5‐1: Study Area and Analyzed Intersections 

 

Source: Fehr & Peers, 2016.
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8. Ocean Avenue and Moomat Ahiko Way/Pacific Coast Highway ramps (former SR-187) 

9. Ocean Avenue and Seaside Terrace (stop controlled) 

10. Ocean Avenue and Olympic Boulevard 

11. Ocean Avenue and Neilson Way and Pico Boulevard 

12. Second Street and Colorado Avenue 

13. Main Street and Colorado Avenue 

14. Main Street and Olympic Boulevard (formerly stop controlled) 

15. Main Street and Pico Boulevard 

16. Avenida Mazatlan and Olympic Boulevard (formerly stop controlled) 

17. Fourth Street and Colorado Avenue 

18. Fourth Street and I-10 westbound off-ramp 

19. Fourth Street and Olympic Drive/I-10 eastbound on-ramp 

20. Fourth Street and Pico Boulevard 

Analyzed Neighborhood Street Segments 

 Appian Way north of Seaside Terrace 

 Appian Way south of Seaside Terrace 

 Seaside Terrace between Appian Way and Ocean Avenue 

 Pacific Terrace between Appian Way and Ocean Avenue 

 Vicente Place between Appian Way and Ocean Avenue 

 Pico Boulevard between Appian Way and Ocean Avenue 

Existing Peak-Hour Intersection Levels of Service 

Table 2.1.5-1 summarizes the existing AM and PM peak-hour volume-to-capacity (V/C) ratios 
and the corresponding level of service (LOS) at each of the study intersections. Detailed 
intersection capacity and operation analyses were conducted at 204 existing intersections in the 
vicinity of the project site for the peak hour in the weekday PM peak period (between 5:00 and 
7:00 p.m.) and the weekend midday peak period (between 1:00 and 5:00 p.m.) using the City of 
Santa Monica turning movement database, with counts collected during summer 2013 and, for 
five intersections, fall 2014. Per City of Santa Monica traffic study practice, all study 
intersections in Santa Monica were analyzed using Highway Capacity Manual (HCM) 
(Transportation Research Board 2010) methodology, which is the City of Santa Monica’s 
preferred analysis methodology. As shown, 16 of the 20 study intersections operate at an 
acceptable LOS (LOS D or better) during both analyzed peak hours.  

                                                      
4 Since completion of the traffic study, two intersections (12 and 13) have been consolidated into one intersection. 
Therefore, as of publication of this EIR/EA, there are 19 existing intersections. 
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Table 2.1.5-1: Existing5 Intersection Level of Service 

 
Source: Fehr & Peers, 2016. 

                                                      
5 Intersections 12 and 13 are now one intersection. LOS represents operations prior to completion of the Colorado 
Esplanade, which resulted in consolidation of these intersections. 
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The four study intersections that currently operate at LOS E or F during one or both peak hours 
are: 

1. Palisades Beach Road (PCH) and California Incline (LOS E or F during both analyzed peak 
hours) 

9. Ocean Avenue and Seaside Terrace (LOS E during both analyzed peak hours) 

17. Fourth Street and Colorado Avenue (LOS E during the weekday PM peak hour) 

19. Fourth Street and Olympic Drive/eastbound I-10 on-ramp (LOS E or F during both peak 
hours) 

In addition to the 20 study intersections, six residential street segments west of Ocean Avenue 
were evaluated for neighborhood traffic impacts, which are based on the incremental increase in 
project-related traffic on those streets. Three of the street segments carry such volumes under 
existing conditions that a significant impact would be identified with the addition of one or more 
daily trips: 

 Appian Way north of Seaside Terrace 

 Appian Way south of Seaside Terrace 

 Seaside Terrace between Appian Way and Ocean Avenue 

The threshold applied to the other street segments is a daily traffic increase of 12.5% or more. 

Figure 2.1.5-2 shows the existing traffic volumes for the analyzed peak hours and the lane 
geometry of each intersection. 

Existing Public Transit Service 

The study area is well served by public transportation, consisting primarily of bus service. Several 
Santa Monica Big Blue Bus and Los Angeles County Metropolitan Transportation Authority 
(Metro) bus routes cover streets adjacent to the project site. The pier is accessible by bus from most 
of Santa Monica and much of the Los Angeles metropolitan area. Eleven fixed-route buses have 
stops within 0.25 mile of the pier, and eight express bus routes operate within a 2-mile radius of the 
pier. The project site is within walking distance of the downtown Santa Monica terminus station of 
the Exposition light-rail transit (Expo LRT) line, which connects Santa Monica with downtown 
Los Angeles and the greater Los Angeles region. The downtown Santa Monica station for the Expo 
LRT line at 4th Street and Colorado Avenue is the final destination of the 15.2-mile line from 
downtown Los Angeles. In August 2017, weekday daily ridership on this light-rail line averaged 
about 60,578 passengers per day. Expo trains are currently running every 6 minutes during peak 
periods and every 12 minutes during off-peak periods. 

Existing Bicycle Facilities 

The study area has an extensive bicycle and pedestrian network. Existing facilities within 
0.5 mile of the pier are identified below. The city’s existing bicycle network is shown in 
Figure 2.1.5-3. 
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Figure 2.1.5‐2: Peak‐Hour Traffic Volumes and Lane Configurations, Existing Turning Movements 

 
Source: Fehr & Peers, 2016. 
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Figure 2.1.5‐3: Existing Bicycle Network 

 
 
Source: City of Santa Monica, 2017. 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.1-60

 

The following streets in the project study area have either bicycle lanes or a separate path for cyclists: 

 Beach Bicycle Path, north- and southbound along the beach 

 Ocean Avenue between San Vicente Boulevard and Bicknell Avenue 

 Second Street between Montana Avenue and Colorado Avenue 

 Main Street between Colorado Avenue and the southern city limits 

 Broadway east of 5th Street 

 Arizona Avenue east of Ocean Avenue 

 Colorado Avenue between Main Street and Ocean 

In addition to these facilities, the City has recently marked various designated bicycle routes with 
sharrows and “Bikes May Use Full Lane” signage to reinforce the fact that these are shared 
vehicle/bicycle facilities. Streets with these markings include 4th Street, Broadway, and Colorado 
Avenue. A number of intersections in downtown Santa Monica have also been equipped with 
bicycle detection zones. 

Bicycle access to the pier is provided by the Pier Bridge itself and the Beach Bicycle Path, which 
runs north–south beneath the pier. Westbound (downhill) cyclists typically ride in the roadway 
on the Pier Bridge. Because of the steep grade on the Pier Bridge, many eastbound bicyclists 
walk their bicycles uphill along the sidewalks or, during times of moderate to heavy pedestrian 
activity, within the travel lanes. Bicyclists who access the pier from the Beach Bicycle Path must 
carry their bicycles up one of the staircases that connect the pier to the beach level below or use 
the pedestrian ramps on the east end of the pier. 

Bicycle parking is available throughout the study area, including on the pier, along Ocean Front 
Walk, in many parking structures, along streets, and at public and private facilities. For example, 
indoor bicycle parking and lockers are provided in Parking Structures 7 and 8 in downtown. The 
City continues to install racks throughout downtown and provides a free bike valet program for 
events such as the Pier Summer Twilight Concerts. In addition, the Bike Center at 2nd Street and 
Colorado Avenue in Parking Structure 8, beside Santa Monica Place Mall, provides secure bike 
parking and a variety of mobility services, including retail, bike repair, bike rental, attended bike 
parking, public information on alternative transportation, and related services. 

Within the study area, future bicycle routes with shared-lane markings are proposed for Santa 
Monica Boulevard and 4th Street in the City’s 20-Year Bicycle Implementation Plan. 

Existing Pedestrian Facilities 

Currently, primary pedestrian access to the pier from downtown Santa Monica is provided by the 
Pier Bridge, which begins west of the intersection of Ocean Avenue and Colorado Avenue. At 
the southwest corner of Ocean Avenue and Colorado Avenue, a limited landing area is provided 
for pedestrians who are waiting to cross the Pier Bridge. The landing is not adequate for the high 
volume of pedestrians who often pass through this location. As a result, pedestrians must wait in 
the roadway or jaywalk across the Pier Bridge to Palisades Park. During periods of peak 
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pedestrian activity, sidewalk landing areas on the north side of the intersection of Colorado 
Avenue and Ocean Avenue are crowded with people who are waiting to cross. Pedestrians spill 
out of the marked crosswalk and onto Ocean Avenue. Three of the four approaches to this 
intersection have marked crosswalks; the northbound approach does not. A pedestrian scramble 
phase was recently installed to provide exclusive access to pedestrians who need to cross this 
intersection. 

A sidewalk is located on the north side of the Pier Bridge. It is separated from the two-way 
traffic stream by jersey barriers. Data from previous studies revealed that more than 
1,000 pedestrians (total for both directions) passed a single point on the Pier Bridge during the 
peak 15-minute period on a typical busy summer weekend. Because of the steep grade of the Pier 
Bridge and the distance to the pier itself from Ocean Avenue, some of the vehicular trips on the 
Pier Bridge are solely for the purpose of dropping off or picking up passengers. Pedestrian drop-
off and pick-up activity associated with pier visitors and beachgoers also occurs on Ocean 
Avenue. 

The pier is also accessible to pedestrians from two staircases on the south side that connect to 
Ocean Front Walk and the Beach Bicycle Path. There is also a staircase on the north side, 
leading to the beach and Lot 1 North. An accessible ramp is located at the eastern end of the pier, 
adjacent to Ocean Front Walk; an elevator is located in the Bubba Gump restaurant. 

2.1.5.3 Environmental Consequences 

Criteria for Determination of a Significant Construction-Period Traffic Impact 

The City of Santa Monica has established thresholds of significance for the qualitative 
assessment of temporary traffic impacts during construction. The City’s thresholds of 
significance state that if traffic impacts associated with construction activities would materially 
interfere with area traffic flow, cause unsafe conditions, or introduce substantial truck traffic to a 
residential area, significant construction-period impacts could occur. 

Criteria for Determination of a Significant Traffic Impact at Intersections 

The City of Santa Monica has established criteria for assessing whether project-related traffic 
would result in significant impacts on operating conditions at signalized intersections. The 
significance criteria, summarized in Table 2.1.5-2, depend on the classification of the streets at 
the intersection (e.g., arterial, collector, local street) and the operating conditions of the 
intersection under cumulative plus-project traffic conditions. Although street classifications were 
updated in the 2010 LUCE, for the purpose of this report, streets are classified as arterials, 
collectors, or local streets because these are the categories used in the City’s adopted intersection 
thresholds of significance. The potential significance of a project's impact is measured by either a 
change in average vehicular delay (measured in seconds) or a change in intersection operating 
conditions (i.e., to unacceptable conditions). If the projected LOS is F, however, significance is 
defined in terms of the change in the volume-to-capacity (V/C) ratio (as calculated by the HCM 
operational method) because the average vehicular delay cannot be calculated using the HCM 
operational method if the intersection exhibits oversaturated traffic conditions. 
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Table 2.1.5-2: City of Santa Monica Significant Impact Criteria, Arterial and Collector Intersections 

 

Source: Fehr & Peers, 2016. 
 

Using the City of Santa Monica significance criteria, as summarized in Table 2.1.5-2, a project 
would not have a significant impact at an intersection if, for example, it involves an arterial street 
operating at LOS D with the addition of project traffic and the incremental change in average 
vehicle delay is less than 15 seconds. If the intersection is operating at LOS E after the addition of 
project traffic and average vehicle delay increases by any amount, however, this would be 
considered a significant project impact. Where a study intersection is composed of streets with 
different functional classifications, the thresholds that apply to the higher classification are used. 
For example, where two local streets intersect, such as Moss Avenue and Appian Way, the 
collector threshold is applied. All impacts on intersections that are projected to operate at LOS F 
are based on the V/C ratio, with project-related increases of 0.005 or greater considered significant. 
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Criteria for Determination of a Significant Neighborhood Traffic Impact 

The City of Santa Monica impact criteria used to evaluate potential traffic impacts on street 
segments are based on existing average daily traffic (ADT) volumes and the projected level of 
change attributed to the project. Standards are established for local streets, feeder streets, and 
collector streets. The City established new roadway classifications as part of 2010 LUCE. 
Thresholds of significance, however, have not yet been updated; therefore, this analysis applies 
the current thresholds to the previous functional classifications. All but one of the analyzed street 
segments were formerly classified as a local street. The exception, Pico Boulevard west of Ocean 
Avenue, was formerly classified as an arterial street. This analysis treats it as a collector street 
(the highest functional classification for which thresholds are established) because there are no 
thresholds established on arterial roads for neighborhood impact analysis.  

The significance criteria for collector, feeder, and local streets are provided in Table 2.1.5-3. For 
example, on local streets that currently carry more than 2,250 daily trips, the addition of a single 
trip is considered to be a significant impact. For local streets that carry fewer daily trips, the 
thresholds are based on the percentage change attributable to the project. 

Table 2.1.5-3: City of Santa Monica Significant Impact Criteria, Collector, Feeder, and Local Streets 

 
Source: Fehr & Peers, 2016. 
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No-Build Alternative 

Construction 

Under the No-Build Alternative, there would be no construction. Therefore, there would be no 
detours or other changes to existing traffic patterns, no routing of truck traffic through residential 
areas, and no changes to existing pedestrian or bicycle circulation patterns. Temporary 
construction-period impacts would not occur under the No-Build Alternative. 

Operation 

The City’s Travel Demand Forecasting Model (TDFM) was originally developed as part of the 
City’s LUCE update in 2010 to reflect 2013 conditions. (Note that the update was completed in 
2015 but the TDFM actually reflects 2013 counts/conditions.) The TDFM forecasts weekday 
daily, AM, and PM peak-hour volumes. The model contains the major roadways within Santa 
Monica and surrounding portions of Los Angeles. In addition to automobile traffic, it considers 
walking, bicycling, parking, and transit. Although there are seasonal variations in traffic in Santa 
Monica due to tourists and resident vacations, the model was calibrated and validated to average 
mid-week traffic, the predominant traffic condition. The resulting model represents travel during 
a period when people in the city are participating in their normal day-to-day activities. Another 
version of the model was developed that forecasts weekend midday peak-hour volumes for areas 
with high levels of weekend activity (e.g., downtown and Main Street). 

The City’s TDFM contains a number of enhancements that allow it to capture the effects of land 
use and policy initiatives on transportation and traffic congestion. These consider the effects of 
development patterns, urban design, multi-modal transportation networks, parking management, 
and Transportation Demand Management programs. Also included is a more detailed analysis of 
how development patterns affect trip making and travel. This is assessed with use of a modeling 
strategy that includes an analysis of land use density; the diversity of uses within walking 
distance; the design of walkable, bikeable streets; destinations that are more reachable by transit; 
the distance that is considered walkable to a destination (0.25 mile); and demand management 
measures that address trip reduction (known collectively as the 6Ds). These factors have been 
found to affect trip-making characteristics of both existing and new development. Finally, the 
Expo LRT line is anticipated to influence mode split. Changes in vehicle trip-making 
accompanying implementation of the Expo LRT line were incorporated into the TDFM for all 
future-year (2025) scenarios.  

Approval Year (2017) Traffic Forecasts 

For the approval year (2017), weekday PM peak-hour and weekend midday peak-hour traffic 
conditions were analyzed to provide the baseline against which direct project impacts were 
evaluated. The land use file in the City of Santa Monica’s TDFM was modified to reflect 
anticipated near-term growth through 2017, which was then added to the 2013/2014 base 
volumes and post-processed to develop approval-year turning movements. Approval-year (2017) 
no-project traffic volumes for the analyzed peak hours, the lane geometry at each intersection, 
and the LOS at each intersection are shown in Figure 2.1.5-4. 
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Figure 2.1.5‐4: Peak‐Hour Traffic Volumes and Lane Configurations, Approval‐Year (2017) 
Turning Movement Forecasts 

 
Source: Fehr & Peers, 2016. 
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Future-Year (2025) Traffic Forecasts 

This model produces cumulative traffic forecasts for the city of Santa Monica and surrounding 
areas of the city of Los Angeles for future years 2025 and 2030. The TDFM was used to project 
future (2025) no-project traffic volumes for use in this study. The Vistro database was updated 
using the future (2025) no-project traffic forecasts from the City’s TDFM. The resulting future 
(2025) no-project traffic volumes are shown in Figure 2.15-5 for the analyzed peak hours, 
representing the future-year no-build scenario. 

Build Alternatives 1, 2, and 3  

Construction 

Many of the construction activities and potential impacts are similar for all three build alternatives; 
therefore, they are described together below, although distinctions are noted. 

Demolition of the existing Pier Bridge and construction of the replacement structures would last 
approximately 24 months under Alternatives 1, 2, or 3. The City of Santa Monica normally 
allows construction from 8:00 a.m. to 6:00 p.m. Monday through Friday and from 9:00 a.m. to 
5:00 p.m. on Saturdays. No construction is allowed on Sundays. Work outside of normal hours 
would require City approval of an after-hours construction permit. Portions of the work may be 
performed outside of normal working hours when found to be in the public interest (e.g., for 
safety reasons or to avoid road closures). 

During construction, each of the alternatives would have the characteristics below in common. 

 Pedestrian access between Ocean Avenue and the pier would be provided from a temporary, 
8-foot-wide pedestrian-only bridge located 5 feet south of the existing bridge. The bridge 
would be placed in Colorado Avenue, next to The Lobster restaurant, and extend down to the 
pier deck next to the Hippodrome. The total width of Colorado Avenue is 17 feet. Placement 
of the 8-foot-wide temporary pedestrian access does not provide enough width to maintain 
normal traffic flow on this street. Therefore, because of limited street width, full closure of 
Colorado Avenue would be required for the duration of the project. 

 Bicycle access to the pier would be maintained on existing city streets, such as Seaside 
Terrace, Appian Way, and Ocean Front Walk. Intermittent closures of Appian Way and 
Ocean Front Walk would be required, as described below. Bicycle access would be 
maintained along Beach Bike Path throughout construction, except for short, controlled 
closures of the path next to the pier under Alternative 2 for construction and removal of the 
temporary vehicular ramp. 

 ADA accessibility to the pier would be provided from Lot 1 North, Ocean Front Walk, or the 
pier deck, similar to the existing condition. The north ADA-compliant ramp that connects 
Ocean Front Walk and the pier would be kept open at all times. The south ADA-compliant 
ramp on the pier would be closed under Alternatives 1 and 3. 

 Full closures of Appian Way, Moomat Ahiko Way, and Ocean Front Walk under the Pier 
Bridge would be necessary for public safety during demolition of the existing bridge, 
construction of foundations, erection of falsework to support the new bridge structure, and 
removal of the falsework after the bridge is completed. 
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Figure 2.1.5‐5: Peak‐Hour Traffic Volumes and Lane Configurations, Future‐Year (2025) Turning 
Movement Forecasts 

 

Source: Fehr & Peers, 2016. 
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The limited vertical clearance of the Pier Bridge over Moomat Ahiko Way creates additional 
requirements for street closures. The following two alternatives for street closures are 
considered: 

 The roadway could be closed to all traffic until the falsework is removed after completion of 
the bridge superstructure because it would not be possible to maintain a minimum vertical 
clearance of 15 feet below the falsework. During this time, detours would be located on 
Pacific Coast Highway to Lincoln Boulevard and on local city streets to Ocean Avenue. 

 The falsework could provide a vertical clearance of approximately 13 feet, if approved by the 
City and Caltrans. Moomat Ahiko Way could be closed to truck traffic during construction; 
only automobiles would be allowed to pass under the falsework. During this period, adequate 
traffic controls and signage would be provided to detour trucks to alternate routes. Full 
closure of Moomat Ahiko Way to all traffic would be required during the construction 
operations previously discussed. 

Three parking lots are available for visitors to the pier and the adjacent beach: 

 The pier deck lot, with 277 parking spaces; 

 Lot 1 North, with 1,173 parking spaces; and 

 Lot 1 South (Hot Dog on a Stick lot), with 66 parking spaces. 

Under Alternative 1, construction-period vehicular access to the pier deck would be provided by 
a temporary bridge on the Moss Avenue alignment, which would be removed near the end of the 
overall construction period. Improvements to the pier deck under Alternative 1 would make 
approximately 40 parking spaces in the pier lot unavailable for the duration of construction. In 
addition, approximately 35 parking spaces in Lot 1 South would be unavailable for 
approximately 4 months. When considered together with the loss of parking in Lot 1 North, up to 
approximately 440 existing public parking spaces would be temporarily unavailable during 
construction of Alternative 1. The exit from Lot 1 South onto Moss Avenue would be closed for 
the entire 24-month construction period. All outbound traffic from Lot 1 South would use the 
driveway on Seaside Terrace. The exit to Moss Avenue would be restored near the end of the 
overall construction period. Under Alternative 1, Ocean Front Walk would need to be closed at 
Moss Avenue for construction and removal of the temporary vehicular bridge and restoring the 
pavement. Under Alternative 1, the entrance to Lot 1 North would be temporarily relocated 
northward, to the north side of the Beach Maintenance Yard. 

Under Alternative 2, construction-period vehicular access to the pier deck would be provided by 
a temporary ramp from Lot 1 North over the Beach Bike Path portal. Although this ramp would 
be removed near the end of the overall construction period, it would temporarily reduce the 
capacity of Lot 1 North by approximately 35 parking spaces. When considered together with the 
loss of parking in Lot 1 North for construction staging, approximately 400 existing public 
parking spaces would be unavailable during construction of Alternative 2. The Beach Bike Path 
at the temporary ramp would need to be closed temporarily, with a bike path detour in place to 
construct the temporary ramp, make modifications to the pier, and remove the ramp and restore 
the pier. Under Alternative 2, the entrance to Lot 1 North would be temporarily relocated 
northward, to the north side of the Beach Maintenance Yard 
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Under Alternative 3, temporary construction period impacts would be similar to those that would 
occur under Alternative 1, except the closure of the exit from Lot 1 South onto Moss Avenue 
would be permanent. Under Alternative 3, approximately 35 parking spaces in Lot 1 South 
would be unavailable for approximately 9 months. The Moss Avenue bridge would require the 
permanent removal of approximately 40 parking spaces on the pier deck. When considered 
together with the loss of parking in Lot 1 North, up to approximately 440 existing public parking 
spaces would be temporarily unavailable during construction. Under Alternative 3, Ocean Front 
Walk would need to be closed at Moss Avenue for construction of the new bridge. Because of 
the limited vertical clearance under the bridge, only pedestrian access would be maintained under 
the falsework during construction of the bridge. 

The street closures would result in the temporary rerouting of vehicular, bicycle, and foot traffic, 
as described below. 

 Moomat Ahiko Way provides a vehicular connection between Ocean Avenue in downtown 
Santa Monica and Pacific Coast Highway (also known as PCH, Palisades Beach Road, or 
SR-1). While temporarily closed, the primary alternative route for those trips would be the 
California Incline, located five blocks to the north. This would affect Ocean Avenue 
intersections at California Avenue, Wilshire Boulevard, Arizona Avenue, Santa Monica 
Boulevard, Broadway, and Colorado Avenue. A secondary alternative route would be 
Lincoln Boulevard, located eight blocks to the east. SR-1 transitions to I-10 at Lincoln 
Boulevard, and a full interchange there provides connections to downtown Santa Monica, 
similar to those provided by Moomat Ahiko Way. Each of these detour routes is less than 
1 mile from Moomat Ahiko Way. 

 Appian Way is configured for one-way (northbound) travel north of Moss Avenue. That 
segment of Appian Way provides entry to Lot 1 North, just north of Santa Monica Pier. The 
entry to Lot 1 North is also accessible from southbound SR-1. Under each of the alternatives, 
the entry to Lot 1 North would have to be reconfigured to accommodate the construction 
staging area immediately north of the pier. During times when Appian Way would be 
temporarily closed, Lot 1 North would continue to be accessible from southbound Pacific 
Coast Highway. 

 During the time when Ocean Front Walk would be closed under the Pier Bridge and at Moss 
Avenue, pedestrians and cyclists would detour to Appian Way, the pier, or the Beach Bike 
Path under the pier. Access to the businesses on Ocean Front Walk adjacent to the pier would 
be maintained throughout construction. During the time when Beach Bike Path under the pier 
would be closed, pedestrians and cyclists would detour to the pier, Ocean Front Walk, or 
Appian Way. 

As described above, the required closures of roadways would result in a decrease in roadway 
capacity and increased congestion. This, in turn, could affect existing access routes and response 
times for emergency vehicles. However, coordination with emergency medical service providers, 
the Santa Monica Fire Department, and Santa Monica Police Department, as described in 
Mitigation Measure TRA-1, would ensure that impacts on emergency access during construction 
would be minimized. Furthermore, the proposed project would not result in a change in air traffic 
patterns because air traffic–related operations would not be affected. However, construction of 
Alternatives 1, 2, or 3 would temporarily increase traffic in the project area due to construction 
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workers and the trucks that would be used for debris disposal and material delivery. The amount 
of such traffic would vary during each phase of construction. Because the columns and underside 
of the bridge are accessible from either Pacific Coast Highway or Appian Way, it is expected 
that truck traffic would use both routes. This would affect residential areas that front Appian 
Way and, potentially, Seaside Terrace. The amount of truck traffic generated during each phase 
of construction is not yet known but could be substantial on peak days and, therefore, is 
considered potentially significant during the construction period. 

Operation 

The proposed project would improve both structural and operational safety at the Pier Bridge as 
well as access for all users. The project would help reduce existing hazards due to structural 
instability and the potential for conflicts among pedestrians, bicyclists, and automobiles, all of 
which share the Pier Bridge, which lacks adequate, safe accommodation for all modes of 
transportation under existing conditions.  

The project design under Build Alternatives 1 and 2 would result in traffic operations that would 
be identical to those of the No-Build Alternative. The existing bridge would be replaced with a 
new bridge at the same location, although the new bridge would be wider to accommodate access 
for pedestrians, bicyclists, and those with limited mobility. The plus-project scenarios described 
for the operational projects represent Alternative 3, which is assessed with two access scenarios: 

 Alternative 3, Access Scenario 1, assumes that traffic on the relocated bridge exiting from the 
pier deck lot would be unconstrained. 

 Alternative 3, Access Scenario 2, assumes that a semi-diverter would be installed at Appian 
Way and Seaside Terrace to direct southbound exiting traffic on Appian Way to turn east and 
onto Seaside Terrace. 

These forecasts were analyzed to determine approval-year (2017) and future-year (2025) 
operating conditions with and without the localized shifts in traffic that are projected under 
Alternative 3 to identify the potential for traffic impacts on the surrounding street system. 

Intersection Traffic Impact Analysis 

The approval-year (2017), No-Build Alternative, Build Alternative 1, and Build Alternative 2 
peak-hour forecasts shown in Figures 2.1.5-4 and 2.1.5-5 were analyzed to project LOS at study 
intersections during the analyzed peak hours. The results of this analysis are presented in 
Tables 2.1.5-4 and 2.1.5-5 for approval-year (2017) and future-year (2025) conditions, 
respectively.  
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Table 2.1.5-4: Approval-Year (2017) Intersection Level of Service and Impact Analysis,  

Alternative 3 – Access Scenario 1 

 

Source: Fehr & Peers, 2016. 
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Table 2.1.5-5: Approval Year (2017) Intersection Level of Service and Impact Analysis,  
Alternative 3 – Access Scenario 2  

 
Source: Fehr & Peers, 2016. 

 

As shown in Tables 2.1.5-4 and 2.1.5-5, 17 of the 20 study intersections are projected to operate 
at an acceptable LOS during both analyzed peak hours, based on the HCM 2010 analysis. Note  

that intersections 12 and 13 (Main Street and Colorado Avenue) are realigned to one intersection 
(intersection 12) in the approval-year (2017) and future-year (2025) scenarios.  

As indicated in Tables 2.1.5-4 through 2.1.5-7, under Build Alternatives 1 and 2, three of the 20 
analyzed intersections are projected to operate at LOS E or F during one or both of the analyzed 
peak hours. 
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Table 2.1.5-6: Future Year (2025) Intersection Level of Service and Impact Analysis,  
Alternative 3 – Access Scenario 1 

 

Source: Fehr & Peers, 2016. 
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Table 2.1.5-7: Future Year (2025) Intersection Level of Service and Impact Analysis,  
Alternative 3 – Access Scenario 2 

 

Source: Fehr & Peers, 2016. 
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The three intersections are: 

1. Pacific Coast Highway (PCH) and California Incline – Signalized (LOS E or F during both 
peak hours) 

9. Ocean Avenue and Seaside Terrace – Stop-Controlled (LOS E or F during both peak hours) 

19. Fourth Street and I-10 Eastbound On-Ramp – Signalized (LOS F during the weekend midday 
peak hour) 

Build Alternatives 1 and 2 would not result in significant impacts under CEQA or adverse effects 
under NEPA related to transportation and traffic during operation because the intersections are 
already operating at LOS E or F under existing conditions. Build Alternatives 1 or 2 would not 
include changes to existing traffic circulation patterns that would have the potential to further 
deteriorate LOS at these intersections. 

To determine operational impacts under Build Alternative 3, two scenarios were analyzed: 
1) approval-year (2017) plus-project traffic volumes and 2) future-year (2025) plus-project 
traffic volumes.  

Table 2.1.5-6 shows the results of the analysis for Access Scenario 1; analysis sheets are 
provided as part of the traffic study in Technical Report B.  

As indicated in Table 2.1.5-4, under Access Scenario 1, two of the 20 analyzed intersections 
were found to be significantly affected by the proposed project: 

9. Ocean Avenue and Seaside Terrace – stop controlled (LOS E or F during both analyzed peak 
hours)  

19. Fourth Street and I-10 eastbound on-ramp (LOS F during the weekend midday peak hour) 

As indicated in Table 2.1.5-5, under Access Scenario 2, one of the 20 analyzed intersections was 
found to be significantly affected by the proposed project: 

9. Ocean Avenue and Seaside Terrace – stop controlled (LOS E or F during both analyzed peak 
hours)  

Table 2.1.5-6 presents the impacts of future-year plus-project traffic generated in 2025 at the study 
intersections under Build Alternative 3, Access Scenario 1. As shown in the table, using the criteria 
for the determination of significant impacts, the proposed project would create significant impacts 
at the following two study intersections under future-year plus-project conditions: 

9. Ocean Avenue and Seaside Terrace – stop controlled (LOS E or F during both analyzed peak 
hours)  

19. Fourth Street and I-10 eastbound on-ramp (LOS F during the weekend midday peak hour) 
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Table 2.1.5-7 presents the impacts of future-year plus-project traffic generated in 2025 at the 
study intersections under Build Alternative 3, Access Scenario 2. As shown in the table, the 
proposed project would create a significant impact at the following study intersection under 
future-year plus-project conditions: 

9. Ocean Avenue and Seaside Terrace – stop controlled (LOS E or F during both analyzed peak 
hours)  

Local Street Segment Analysis 

The local street segment analysis considers the project’s potential to result in significant impacts 
on neighborhood street segments in the project vicinity. No analysis was conducted for Build 
Alternatives 1 and 2 because the project design would result in traffic operations that would be 
identical to those of the No-Build Alternative, and no impacts would occur. The analysis was 
conducted for both access scenarios under Alternative 3. The analysis concerned the following 
six street segments, which are illustrated in Figure 2.1.5-6, during typical weekdays and 
Sundays: 

 Appian Way north of Seaside Terrace 

 Appian Way south of Seaside Terrace 

 Seaside Terrace between Appian Way and Ocean Avenue 

 Pacific Terrace between Appian Way and Ocean Avenue 

 Vicente Place between Appian Way and Ocean Avenue 

 Pico Boulevard between Appian Way and Ocean Avenue 

New average daily weekend and weekday traffic volume data were collected at these locations 
for use in this study. The daily traffic counts are provided in Technical Report B. In accordance 
with the City’s methodology, local street segment analysis was conducted by reassigning 
existing daily project-generated trips to the street network for Alternative 3 with Access 
Scenario 1 and Access Scenario 2 and then assessing the significance of the trip increase or 
percentage increase in traffic that would result. Daily project-related trips on Appian Way 
include both trips for parking on the pier deck as well as picking up or dropping off passengers 
there. Those trips were assigned to each analyzed street segment based on the ratio of peak to 
daily trips on the Pier Bridge and the trip distribution and assignment methodology described in 
Chapter 3. The existing and forecast daily street segment traffic volumes are presented in 
Table 2.1.5-8, along with the determination of impacts.  

Table 2.1.5-8 shows the results of this analysis for both access scenarios. As indicated in 
Table 2.1.5-8, under Access Scenario 1, significant impacts are identified on both analyzed 
segments of Appian Way and Seaside Terrace because of an increase in daily traffic (more than 
12.5%). On weekend days, the baseline traffic volumes on these streets are so high that the 
addition of a single trip is considered significant. In addition, under Access Scenario 1, a 
significant impact is identified on a weekend day on Pico Boulevard east of Ocean Avenue 
because of an increase in daily traffic (more than 12.5%). Less-than-significant impacts were 
identified for the analyzed segments of Pacific Terrace and Vicente Terrace on both weekdays 
and weekend days. 
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Figure 2.1.5‐6: Local Street Study Segments 

 

 

Source: Fehr & Peers, 2016. 
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 Table 2.1.5-8: Neighborhood Street Segment Impact Analysis, Alternative 3 – Access Scenarios 1 and 2 

 

Source: Fehr & Peers, 2016. 
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Under Alternative 3, Access Scenario 2, the same segments of Appian Way and 
Seaside Terrace would be affected on both weekdays and weekend days because of the project-
related shifts in traffic there. The significant weekend impact that would occur on Pico 
Boulevard east of Ocean Avenue under Alternative 3 with Access Scenario 1, however, would 
not occur under Alternative 3 with Access Scenario 2 because of the restriction on the 
southbound movement along Appian Way. Less-than-significant impacts were identified for 
the analyzed segments of Pico Boulevard, Pacific Terrace, and Vicente Terrace on both 
weekdays and weekend days. 

CEQA Considerations 

Operation of the proposed project would not result in a change in air traffic patterns because 
the proposed project would replace an existing bridge. It would not affect any air traffic–
related operations. 

The proposed project would not substantially increase hazards due to a design or result in 
inadequate emergency access. Rather, it would improve safety by providing improved access 
for pedestrians, cyclists, and vehicles along the Pier Bridge.  

2.1.5.4 Avoidance, Minimization, and/or Mitigation Measures 

Construction 

The following measure is proposed to mitigate construction traffic impacts under Build 
Alternatives 1, 2, and 3. 

TRA-1 A Construction Traffic Impact Mitigation Plan shall be prepared and 
implemented prior to construction to provide for traffic and parking 
capacity management during construction. This plan shall be subject to 
approval by the City Planning Department. The approved mitigation plan 
shall be posted on the project site for the duration of construction and be 
produced upon request. The plan shall include, but not be limited to, the 
following:  

 A public information program to advise motorists of impending and 
ongoing construction activities (e.g., media listing/notification, City 
website and related agency websites, portable message signs, and 
information signs at the construction site, telephone hotline to record 
comments/complaints during construction); 

 Approval from the City, or Caltrans if required, for any construction 
vehicular traffic detours or construction work requiring encroachment 
into public rights-of-way, or any other street use activity (e.g., haul routes 
for earth, concrete, construction materials or equipment); 

 Provide safety precautions for pedestrians and bicyclists through such 
measures as protection barriers and signage indicating pedestrian and 
bicycle detour routes where existing facilities would be affected; 
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 Timely notification of construction schedules to all affected agencies 
(e.g., Police Department, Fire Department, Department of Public Works, 
Department of Planning and Community Development and affected 
transit agencies (Big Blue Bus and Metro) and to all owners and 
residential and commercial tenants of property within a radius of 500 
feet; 

 Schedule of pre-construction meetings with affected agencies to properly 
plan methods of controlling traffic through work areas; 

 Schedule and expedite work to cause the least amount of disruption and 
interference to the adjacent vehicular and pedestrian traffic flow, 
including to the extent feasible, avoiding full closures of Moomat Ahiko 
Way, Appian Way and Ocean Front Walk during months of peak activity 
at the pier; 

 Any requests for work before or after normal construction hours within 
the public right-of-way shall be subject to review and approval through 
the After Hours Permit process administered by the Public Works 
Department; 

 Prepare detailed traffic control plan for work zones which include, at a 
minimum, parking and travel lane configurations; warning, regulatory, 
guide, and directional signage; and area sidewalks, bicycle lanes, and 
parking lanes. The plan shall include specific information regarding the 
project's construction activities that may disrupt normal pedestrian and 
traffic flow and the measures to address these disruptions. Such plans 
shall be reviewed and approved by the Transportation Management 
Division prior to commencement of construction and implemented in 
accordance with its approval; 

 Monitor traffic conditions during construction and, if needed, assign 
traffic control officers to direct vehicular traffic and pedestrians; 

 Consider creating a pedestrian detour route beside the Beach Bike Path 
with temporary paving or another hard surface to minimize the potential 
for conflicts between cyclists and pedestrians; 

 Minimize dirt and demolition material hauling and construction material 
delivery during the morning and afternoon peak traffic periods and clean 
streets and equipment, as necessary; 

 Limit the queuing of trucks to on-site locations and prohibit truck 
queuing on City streets; 

 Restrict storage of construction material and equipment to designated 
work areas;  

 Provide a construction-period parking plan that minimizes the use of 
public streets for parking and which may include the use of a remote 
location with shuttle transport to the site; 
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 If feasible and safe, as determined by the City of Santa Monica and 
Caltrans, Moomat Ahiko Way shall remain open during major events and 
activities at the Santa Monica Pier; and 

 Unless required by the City and Caltrans, the California Incline shall 
remain open during the construction period for the proposed project. 

Operation 

Alternatives 1 and 2 would not require any permanent mitigation because no operational impacts 
would result. Alternatives 1 and 2 would maintain the existing local circulation patterns. 

Under Alternative 3, Access Scenario 1, traffic exiting over the relocated bridge from the pier 
deck lot would be unconstrained. One street segment impact could be partially mitigated, but the 
potential mitigation measure would increase the severity of the street segment impact at another 
analyzed street segment. Impacts on four street segments and two intersections would remain 
significant and unavoidable. A significant impact is identified on the weekend during the day on 
Pico Boulevard east of Ocean Avenue.  

Under Alternative 3, Access Scenario 2, a semi-diverter would be installed at Appian Way and 
Seaside Terrace to direct exiting traffic traveling south on Appian Way to turn east onto Seaside 
Terrace. No feasible mitigation measures were identified for impacts on three local street 
segments. However, Scenario 2 would prevent the significant weekend daytime impact on Pico 
Boulevard, which occurs under Scenario 1.  

Under Alternative 3, potential physical mitigation measures, such as restriping the intersection at 
the 4th Street and Olympic Drive/I-10 eastbound on-ramp and implementing signalization at the 
intersection of Seaside Terrace and Ocean Avenue, were investigated but found to be infeasible 
because of their potential to result in secondary impacts. Thus, these impacts would remain 
significant and unavoidable. 

2.1.6 Visual/Aesthetics 

2.1.6.1 Regulatory Setting 

NEPA, as amended, establishes that the federal government shall use all practicable means to 
ensure all Americans safe, healthful, productive, and aesthetically (emphasis added) and 
culturally pleasing surroundings (42 USC 4331[b][2]). To further emphasize this point, FHWA, 
in its implementation of NEPA (23 USC 109[h]), directs that final decisions on projects are to be 
made in the best overall public interest, taking into account adverse environmental impacts, 
including, among others, the destruction or disruption of aesthetic values. 

CEQA establishes that it is the policy of the state to take all action necessary to provide the 
people of the state “with…enjoyment of aesthetic, natural, scenic, and historic environmental 
qualities” (Public Resources Code [PRC] Section 21001[b]). 
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In addition to federal and state policies regarding the issue of aesthetics and character, the City of 
Santa Monica addresses the topic in several local policies related to aesthetics, including those in 
the Land Use and Circulation Element, Historic Preservation Element, Scenic Corridor Element, 
and Open Space Element of the City of Santa Monica General Plan. Aesthetics is further 
addressed in the City’s Zoning Ordinance through a range of development standards that are 
applied by district. Both the specific general plan policies and development standards related to 
aesthetics are described in greater detail in the Visual Impact Assessment (VIA) prepared for this 
project and found in Technical Report C of this EIR/EA. 

2.1.6.2 Affected Environment 

Information presented in this section is based on a VIA that was prepared for the Santa Monica 
Pier Bridge Replacement Project by ICF International in September 2016. The VIA analyzed 
potential aesthetic impacts that would result from the build alternatives. The VIA is based on the 
FHWA guidelines outlined in the Visual Impact Assessment for Highway Projects and intended 
to conform to the visual impact analysis provisions of NEPA and CEQA. 

Visual Setting and Visual Resources 

Project Setting. The project site is located at Santa Monica Pier, including the Pier Bridge. The 
Pier Bridge connects the intersection of Ocean Avenue and Colorado Avenue to the pier, which 
stretches about 1,000 feet into Santa Monica Bay. The site is adjacent to Palisades Park, which is 
located northeast of the project site. 

The aesthetic appeal of the site is relatively high because of its shoreline location and 
corresponding view of the Pacific Ocean as well as the historic character of specific features of 
the pier, including the distinctive pier sign and Looff’s Hippodrome (which houses a carousel). 
The pier is a popular site for beachgoers, tourists, and other recreational users. 

Existing Visual Resources 

Pier Bridge. The Pier Bridge links Colorado Avenue to Santa Monica Pier at Ocean Avenue. 
The bridge begins at Colorado Avenue and terminates where it reaches the grade of the pier 
deck. The bridge consists of a concrete roadbed, approximately 25 feet wide, that is supported on 
a series of concrete pillars. Functioning as a two-way street, it is flanked by 4-foot-wide 
sidewalks and bounded by 3-foot-high concrete railings. The design of the bridge is not 
particularly distinctive or unique. It is relatively free from encroaching elements. The bridge 
itself forms a physical and visual connection from the urban area along Ocean Avenue to Santa 
Monica Pier and the ocean. 

Pier Sign. The pier sign is approximately 20 feet high at its highest point and 12 feet high at its 
lowest. It is approximately 25 feet long. The sign consists of a gentle arch, which spans the space 
between two short pylons. This main arch is capped by a segment bearing the words “Santa 
Monica,” while the lettering on the main arch reads “Yacht Harbor – Sport Fishing – Boating,” 
with the words separated by stars. A small segment below the main arch, in the center, reads 
“cafes.” The lettering is Streamline Moderne in style, in keeping with the nautical theme that was 
commonly employed in buildings along Santa Monica’s Ocean Avenue. The sign is made of metal 
that has been painted blue, white, and gold; it is lit by white and yellow neon tubing. The pier sign 
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is supported on a metal framework, with cross bars riveted in place. The pier sign, which was 
constructed in 1940, is listed on the California Register of Historical Resources (CRHR) and has 
been determined eligible for the National Register of Historic Places (NRHP) (see Section 2.1.7, 
Cultural Resources). The pier sign is a vivid visual element. No physical encroachments currently 
block views of the sign. As a self-contained visual feature that is distinct from its surroundings, it is 
memorable both in its immediate vicinity and as a landmark for the city. 

Santa Monica Pier. Santa Monica Pier is composed of what were previously considered two 
adjacent piers, Newcomb Pier and Municipal Pier. Both piers were constructed using a 
traditional timber structure (the original concrete and steel construction from 1908 failed in 
1921). The pier contains the Looff’s Hippodrome, which houses a carousel. This facility is 
designated as a National Historic Landmark, as further described in Section 2.1.7, Cultural 
Resources. Pacific Park, an amusement park that has been in operation since 1996, is also located 
on the pier. It contains rides such as the distinctive Ferris wheel and roller coaster as well as 
game booths. The pier has many different visual elements, including distinctive buildings 
(Hippodrome, Billiards Building), rides (roller coaster, Ferris wheel), and other facilities. 
Overall, the appearance has a unity and cohesiveness in its design and its adherence to the 
characteristic historic style of the 1940s era. 

Looff’s Hippodrome. The Hippodrome is a large structure that shelters a carousel at the eastern 
end of Santa Monica Pier. It is square in plan, measuring 100 feet wide on each side. The 
structure has an eclectic, Moorish- and Byzantine-inspired architectural style, with four 36-foot-
high towers at the corners and a 65-foot-high domed cupola at the center. Rows of arched 
windows line the lower floors, allowing large amounts of light inside. 

Pacific Ocean, Santa Monica State Beach, and Coastal Shoreline. Vantage points throughout 
the project area provide panoramic public views of the beach and Pacific Ocean, which are 
among Santa Monica’s primary visual resources, creating a memorable landscape with unique 
and harmonious visual elements. 

Existing Public Views, Key Views, and Overall Visual Character/Quality 

Public Views  

Views of the Site. Public views of the site are available from various vantage points, including 
Ocean Avenue, Palisades Park, Pacific Coast Highway (PCH), and the nearby beach. From Ocean 
Avenue, looking west, pedestrians and motorists can see the pier sign and an adjacent palm tree, 
but the Pier Bridge and pier deck are mostly obscured. Viewers may be able to partially see the 
distinctive roofline of the Hippodrome, as well as the Billiards Building, roller coaster, and Ferris 
wheel. From Palisades Park, pedestrians walking along the recreational paths can see the pier sign, 
Pier Bridge, and the tops of the buildings and attractions at Pacific Park as well as Parking Lot 1 
North. Motorists in Parking Lot 1 North and on PCH, as well as recreationists on the beach, can 
clearly view the Pier Bridge, the peach/gray Moorish-inspired design of the Hippodrome, the 
Billiards Building, the back of the boathouse building, the wooden-sided wall that supports the 
upper level of the pier deck, the pier storage bay, and the north pier entrance sign (smaller than the 
main sign on Ocean Avenue but with a similar design). The vista for pedestrians walking along 
Ocean Front Walk looking toward the ocean affords clear views of the pier parking lot and Ferris 
wheel as well as partial views of the roller coaster and the ocean. 
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Views from the Site. Various points on the project site afford different views of the surrounding 
area. From the Pier Bridge, looking west, pedestrians and motorists can see the Hippodrome, 
certain attractions in Pacific Park (notably, the Ferris wheel), the beach, and the ocean. Looking 
north, one can see the entry lanes to Parking Lot 1 North, the beach maintenance building, and 
distant views of the Santa Monica Mountains. Looking east, the blue-gray riveted cross bar 
structure that supports the pier sign from the back can be seen. Looking south, Ocean Front 
Walk, the pedestrian entry to the pier, and part of the Hippodrome can be seen; a partial view of 
the Santa Monica Pier Aquarium entrance on the beach level of the pier is available as well. The 
pier deck near the Hippodrome entrance affords views of the Pier Bridge, Parking Lot 1 North, 
the adjacent Billiards Building, and the entrance to the pier parking lot. 

Key Views 

A key view is a point from which a select view is analyzed from the perspective of potential key 
viewer groups. Seven key views have been selected to clearly convey the visual setting 
throughout the project area. As mentioned, key views represent the perspective of the primary 
viewer groups (discussed in greater detail below), those who could be affected by the project.  

A view is considered key if at least one of the following circumstances applies: 

 Visual resources are present, regardless of the quality of the view. The sensitivity of the 
affected viewer group is medium or high, and the duration of the view is long term. 

 The quality of the view is medium or high, regardless of whether visual resources are 
present. The sensitivity of the viewer group is medium or high, and the duration of the view 
is long term.  

 The view is distinct, clear, and unobstructed from the street to adjacent businesses and 
viewed regularly by a large number of commuters. In this case, the viewer sensitivity would 
be medium, and the view would be long term. 

The seven selected key views are presented and analyzed below to determine the extent of the 
visual changes that would be introduced by the proposed bridge replacement.  

Overall Visual Character and Quality 

Visual Character 

Visual character includes attributes such as form, line, color, and texture. It is used to describe, 
not to evaluate (i.e., attributes are neither considered good nor bad). The topography varies 
throughout the project area. North and south of the pier, it is relatively flat. Areas throughout 
Palisades Park are also relatively flat, although they provide a vantage point that is different from 
that of the bluffs at the park’s edge, which are raised between 50 and 150 feet above sea level. 
Views from the pier and Pier Bridge are dominated by the pier and the bridge. The visual interest 
and scenic relief they provide can be attributed to the features that define them (i.e., the sloping 
gradient, the visibility of Pacific Park with its Ferris wheel, the Hippodrome, and the expansive, 
panoramic views of the beach and Pacific Ocean). These elements dominate most of the 
viewsheds throughout the project area and project corridor. Relative to these, other elements are 
smaller in form and scale. The Pier Bridge, Hippodrome, pier, pier businesses, Pacific Park, and 
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Ferris wheel are prominent features. Beach areas have a fine-textured appearance. Trees and 
shrubs along State Route (SR) 1, Ocean Front Walk, Palisades Park, and associated with 
residential and commercial landscaping provide natural diversity against the built environment. 
Because of temperate seasonal changes, the color of the scenery is relatively consistent. At night, 
the pier and Ferris wheel are the primary elements of visual interest for viewers because of their 
form, color, associated lighting, dominance, and diversity. 

Visual Quality 

Visual quality refers to the aesthetics of the view. It is evaluated by identifying the vividness, 
intactness, and unity present in the project corridor.  

 Vividness is the extent to which the landscape is memorable. It is associated with 
distinctive, contrasting, and diverse visual elements.  

 Intactness is the integrity of visual features in the landscape and the extent to which the 
existing landscape is free from non-typical visual intrusions.  

 Unity is the extent to which all visual elements combine to form a coherent, harmonious 
visual pattern. 

The vividness of the views from public vantage points on the pier and bridge (represented by 
Key Views 1, 3, and 6, below) is high because of the assortment of visual resources in the area. 
These include portions of Palisades Park, the Pier Bridge, pier sign, Looff’s Hippodrome, 
Santa Monica Pier (i.e., amusement park, play features on the southeast portion of the pier 
[known as Carousel Park], businesses on the pier), and the views of Santa Monica State Beach, 
the shoreline, and the Pacific Ocean. The presence of these visual resources creates a 
memorable landscape with unique and diverse visual elements. The intactness is moderate 
because of its relative freedom from non-typical visual intrusions. However, man-made 
intrusions do exist in viewsheds throughout these vantage points. Typical intrusions include 
elements such as lampposts along the Pier Bridge and Parking Lot 1 North and the signage 
throughout the pier and on/for nearby structures/facilities. The unity is high because of the 
smooth transition between pier-adjacent land uses, the pier itself, and the shoreline. The 
resulting visual quality is moderate-high to high. 

The vividness of the views from vantage points north of the pier (represented by Key View 5, 
below) is moderate. Although surrounding visual resources provide a memorable landscape 
with distinctive, contrasting, and diverse visual elements, the primary feature of the view is a 
large parking lot, which is a common visual element along this portion of the coastline. 
Intactness and unity are also moderate because of the relative dominance of Parking Lot 1 
North and its supporting structures. Otherwise, views from vantage points north and west of 
the pier are relatively free of typical visual intrusion and man-made encroachment, providing 
scenic relief for viewer groups. The resulting visual quality is moderate to moderate-high. 

The vividness of the views from vantage points within Palisades Park (represented by Key 
View 2, below) is high because of the assortment of visual resources within the area, providing 
topographic relief, a variety of vegetation, rich colors, impressive scenery, and unique natural 
and built features. The high vividness can also be attributed to the features that define the Pier 
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Bridge and pier, with its sloping gradient, the Hippodrome, and the expansive, panoramic 
views of the beach and Pacific Ocean. The intactness is moderate because of its relative 
freedom from non-typical visual intrusions. However, similar to views at the pier and bridge, 
man-made intrusions do exist in viewsheds throughout Palisades Park. Typical intrusions 
include elements such as lampposts along the Pier Bridge and Palisades Park and the signage 
throughout the pier, Parking Lot 1 North, and on/for nearby structures/facilities. Views 
throughout these areas are highly unified because the juxtaposition of the pier, Pier Bridge, and 
SR-1 with Santa Monica State Beach and the Pacific Ocean creates a harmonious visual 
pattern. The resulting visual quality of the Palisades Park visual assessment unit is moderate-
high. 

The vividness of the views from vantage points south of the pier (represented by Key Views 4 
and 7, below) is moderate-high because the visual resources provide a memorable landscape with 
distinctive, contrasting, and diverse visual elements. These include the Pier Bridge, Hippodrome, 
Santa Monica Pier (i.e., amusement park, play features in the southeast area of the pier [known 
as Carousel Park]), Santa Monica State Beach, the shoreline, and the Pacific Ocean. The 
presence of these visual resources creates a memorable landscape with unique and diverse visual 
elements. The intactness is moderate-high because of the relative freedom from typical visual 
intrusions. The unity is moderate-high because of the smooth transition between pier-adjacent 
land uses, the pier itself, and the shoreline. The resulting visual quality is moderate-high. 

Overall, visual quality throughout the project area is moderate-high. 

Light, Glare, and Shadows 

Sources of light at the project site and in the vicinity include the bridge, pier parking lot, Parking 
Lot 1 North, the Ferris wheel, and the street lighting along PCH and throughout Palisades Park. 
The pier sign is lit at night by neon tubing; the restaurants on the pier and rides in Pacific Park, 
including the Ferris wheel, are also lit at night. The primary sources of glare include the sun’s 
reflection off metallic or glass surfaces on parked vehicles at the pier deck and in Parking Lot 1 
North. 

Light-sensitive uses are those that depend upon light for their operation (e.g., solar panels) or for 
which solar access is essential to their function (e.g., swimming pools). Light-sensitive uses also 
include uses where excessive light and glare may disrupt sleep or other activities. The Pier 
Bridge, pier sign, and Parking Lot 1 North are not considered light-sensitive uses. Certain 
recreational facilities may be light sensitive, depending on their function. The carousel (inside 
the Hippodrome) and the Santa Monica Pier Aquarium are primarily indoor facilities and 
therefore not dependent on light to function. They would not be considered light sensitive. The 
aquarium, located underneath the pier deck at beach level (directly below the Hippodrome), is 
partially shaded by the Pier Bridge.  

Residential uses are considered light sensitive. The closest residences to the pier are 
approximately 400 feet to the southeast. 
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Viewer Groups, Existing Viewer Exposure, and Sensitivity 

Viewer Groups. Viewer groups are groups of people who regularly travel through the project 
corridor or have a certain degree of sensitivity to changes in the visual environment. A viewer 
group’s sensitivity to visual change is affected by several variables, such as the distance that 
separates viewers from visual resources, the visibility of resources within a landscape unit, the 
frequency and duration of the views, and the types of viewer groups and their expectations. 
Visual sensitivity is generally higher for viewer groups who drive for pleasure, engage in 
recreational activities such as hiking or biking, or live in the vicinity. Visual sensitivity tends to 
be lower for viewer groups who commute or drive as part of their work. These viewer groups 
typically have fleeting views and tend to focus on traffic, not on the surrounding scenery; 
therefore, they generally have low visual sensitivity. Residential viewers typically have extended 
viewing periods and are concerned about changes in the views from their homes; therefore, they 
generally have high visual sensitivity. 

Viewer Exposure. Viewer exposure is a measure of the viewer’s ability to see a particular 
object. Viewer exposure has three attributes: location, quantity, and duration.  

 Location concerns the position of the viewer in relationship to the object being viewed. The 
closer the viewer is to the object, the greater is the exposure.  

 Quantity refers to how many people see the object. The more people who can see an object, 
the greater is the exposure to viewers.  

 Duration refers to how long a viewer is able to keep an object in view. The longer an object 
can be kept in view, the greater is the exposure. High viewer exposure is an important factor 
in predicting viewer response to visual change. 

Generally, viewer exposure throughout the project corridor is considered to be high. Bridge 
neighbors (i.e., residents) and business employees would have long-term, stationary views of the 
proposed project. As a result, they would have high exposure. Views of the project by these 
viewer groups, located primarily in the bridge and pier areas as well as areas south of the pier, 
would vary according to their location within the landscape and the distance from the project 
site. The largest viewer group that would have direct contact with the proposed project would be 
users of the bridge, consisting primarily of recreationists. More than 6 million recreational 
viewers come into contact with the bridge on an annual basis, which translates to more than 
16,000 viewers a day. Although they cross the bridge in a short period of time, they often use 
surrounding amenities. Therefore, they occasionally have longer views of the bridge and high 
exposure (City of Santa Monica 2015). Many of these viewers are attracted to the project 
corridor because of its high visual quality and the presence of historic, scenic, and visual 
resources. However, views by motorists, passengers, haulers, and local commuters would be 
shorter than those of the aforementioned groups. Therefore, they would have moderately high 
exposure. SR-1 is an eligible State Scenic Highway, and Ocean Avenue is identified in the City 
of Santa Monica’s Scenic Corridors General Plan Element (1975) as a Scenic Corridor. As a 
result, a composite viewer group, with high exposure, has been identified to represent these 
viewer groups. 
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Viewer Sensitivity. Viewer sensitivity is a measure of the viewer’s recognition of a particular 
object. It has three attributes: activity, awareness, and local value.  

 Activity relates to preoccupation (i.e., are the viewers preoccupied, thinking of something 
else, or are they truly engaged in observing their surroundings?). The more the viewers 
actually observe their surroundings, the more sensitivity they have to changes to visual 
resources.  

 Awareness relates to the focus of view (i.e., is the focus wide and the view general or is the 
focus narrow and the view specific?). The more specific the awareness, the more sensitive a 
viewer is to change.  

 Local values and attitudes also affect viewer sensitivity. If the viewer group values aesthetics 
in general or if a specific visual resource has been protected by local, state, or national 
designation, it is likely that viewers will be more sensitive to visible changes. High viewer 
sensitivity helps predict high concern for visual change. 

Generally, viewer sensitivity throughout the project corridor is considered to be high. Bridge 
neighbors (i.e., residents) and business employees are engaged in their surroundings, have highly 
focused views, and imbue local values. As a result, they have high sensitivity. Users of the bridge, 
many of whom are attracted to the project corridor because of its high visual quality and historic, 
scenic, and visual resources, are also engaged in their surroundings and have highly focused, 
panoramic views. Therefore, they would have high sensitivity with respect to the proposed project-
related changes. Although motorists, passengers, haulers, and local commuters would have less 
awareness than the aforementioned groups, because of the eligibility of SR-1 as a State Scenic 
Highway and Ocean Avenue as a Scenic Corridor, these viewer groups are also considered to be 
highly sensitive. However, it should be noted that in public meetings for the proposed project, 
users and neighbors have stated their support for the project; this consideration would substantially 
lower viewer sensitivity, insofar as a negative response to the visual change would be concerned. 
The composite viewer group would therefore be considered to have moderate sensitivity. 

2.1.6.3 Environmental Consequences 

This analysis follows the methodology outlined in the Visual Impact Assessment for Highway 
Projects (Federal Highway Administration 2015), which is considered an accepted standard for 
evaluating visual effects associated with highway, railroad, and a wide range of non-
transportation-related projects. 

Construction and operational impacts would be similar under all build alternatives. Therefore, they 
are analyzed conjointly throughout the analysis. Project elements and potential impacts that are 
unique to a particular build alternative or design option are called out as necessary. Under the No-
Build Alternative, the project would not be constructed. There would be no adverse or significant 
visual impacts on existing visual character, visual quality, or affected viewer groups as a result of 
the proposed project. 
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Construction 

Construction activities for the build alternatives would involve the use of backhoes with 
hydraulic rams, dump trucks, cranes, drilling rigs, concrete trucks, and other construction 
equipment. Visible activities would include the removal and installation of pavement and 
structural elements of the existing bridge, the erecting of falsework, other routine construction 
activities, and deliveries by truck. Construction staging/stockpiling, the storage of road-building 
materials, the presence of construction equipment, and temporary traffic barricades would result 
in minor temporary visual intrusions at the staging locations. The overall duration of construction 
for the build alternatives is projected to be 24 months. Nighttime construction would not occur 
regularly. 

The proposed replacement bridge would be built along the same alignment as the existing Pier 
Bridge under all build alternatives. Access to some bridge and pier areas would be temporarily 
removed during construction. Although many views from vantage points on the pier and bridge 
would still be available, elements of the pier structure and viewsheds from some vantage points 
(represented by Key Views 1, 3, and 6) would be altered during construction. All build 
alternatives would share the same locations as well as the temporary visual changes associated 
with the staging area in Parking Lot 1 North, the pedestrian bridge south of the Pier Bridge, and 
the road closures for Ocean Front Walk, Appian Way, and Moomat Ahiko Way. Under 
Alternative 1, bridge users would be redirected to a temporary vehicular bridge on Moss Avenue. 
Under Alternative 2, bridge users would be redirected to a temporary vehicular ramp in Parking 
Lot 1 North. Under Alternative 3, vehicular access during construction would be provided by a 
new bridge on Moss Avenue, similar to Alternative 1. However, this bridge would become a 
permanent feature, unlike Alternative 1. Signaling and signage would be required to facilitate 
detours and ensure safety during construction and would be visible elements. 

To remove the existing bridge, portions of the pier that connect to the bridge would be partially 
removed to facilitate the use of demolition equipment. After demolition is complete, viewers 
would see the new bridge structure being constructed in the same location as the existing bridge. 
The proposed replacement bridge structures would be the same for Alternatives 1 and 2; the 
difference between Alternatives 1 and 2 would be the location of temporary vehicular access 
during construction, as described above.  

The proposed bridges under Alternatives 1 and 2 would be approximately 64 feet wide, 
approximately 30 feet wider than the existing bridge. Construction of a wider bridge would bring 
construction activities close to existing buildings. Under Alternative 3, the proposed bridge 
would be narrower than the proposed bridge under Alternatives 1 or 2. The Alternative 3 bridge 
would be approximately 40 feet wide, approximately 6 feet wider than the existing bridge. 
Therefore, construction activities under Alternative 3 would not be as close to existing buildings 
as they would be under Alternatives 1 and 2. 

Under all alternatives, access to the Pier Bridge would be altered, and vehicular traffic would be 
redirected. Pedestrian access would be in the same area but from a temporary pedestrian bridge. 
In addition, the number of parking spaces would be temporarily diminished; however, parking 
would still be available in the same general area, within the unaffected portions of Parking Lot 1 
North. Although somewhat disrupted, physical and visual access would be retained to all areas 
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that are accessible from the existing Pier Bridge (e.g., parking areas and the beach). Therefore, 
only temporary changes with respect to access to the existing bridge would occur; access to other 
areas would not be affected. 

Modifications to the pier would include removal of the existing bridge, deck reconstruction, 
temporary pedestrian bridge construction, and construction of minor design elements. However, 
these features would be reconstructed and replaced in kind so as to maintain the existing visual 
quality and character. Therefore, all construction activity under the build alternatives would 
result in minor and temporary construction impacts throughout the project area. There would be 
no substantial, noticeable long-term effect on the visual surroundings. Temporary visual changes 
due to construction are not considered to be substantial and would not result in adverse effects 
under NEPA or significant impacts under CEQA. 

Permanent visual elements that would be introduced during construction and remain after the 
completion of construction, such as columns and the bridge platform, are evaluated below. 

Operation 

Changes to Visual Resources, Public Views, and Overall Visual Quality/Character. As 
mentioned, because it is not feasible to analyze all views from which the proposed project 
would be seen, it is necessary to select a number of key views that clearly depict the potential 
visual effects of the project. Key views represent the primary viewer groups that would be 
affected by the project. Seven key views (Key Views 1 through 7) were chosen to assess the 
potential visual effects of the project’s build alternatives, as presented and analyzed below. 
Visual simulations accompany select key views (Key Views 1 and 4) to depict the potential 
visual changes that would be introduced throughout the project area by the proposed project. 
Because of the similarity in viewsheds, overall visual quality and potential visual intrusions 
among several key views (i.e., Key Views 1, 3, 4, 6, and 7) are analyzed conjointly. A 
summary of the expected visual changes associated with the build alternatives follows the 
analysis of key views. 

Key Views 1, 3, and 6. The proposed project would replace the existing, structurally deficient 
Pier Bridge with a safer multi-modal bridge that would meet current seismic and ADA 
standards. The proposed project currently considers three separate build alternatives. Build 
Alternatives 1 and 2 would provide a wider bridge in the same alignment as the existing Pier 
Bridge, as depicted in Key View 1A, Proposed Condition, and Key View 1B, Proposed 
Condition, above. The replacement bridge would be approximately 490 feet long and 64 feet 
wide, approximately 30 feet wider than the existing bridge. The cross section for the new 
bridge would include a 12-foot-wide vehicular lane in each direction, a 5-foot-wide bicycle 
lane in each direction, a 12-foot-wide sidewalk on the north side, and a 5.3-foot-wide 
undulating ADA-compliant pathway. Under Alternative 3, the existing Pier Bridge would be 
replaced with a 40-foot-wide bridge in the same location as the existing alignment.  

Visual simulations were created to represent the maximum extent of visual change introduced 
by the proposed project. The replacement bridge under Alternative 3 would be for pedestrian, 
bicycle, and emergency access and approximately 6 feet wider than the existing bridge. In 
addition, all three build alternatives propose construction of an elevator tower on the south side 
at the base of the bridge (ADA Option A). The elevator tower would have an approximate  
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Key View 1 – From Pier Bridge Apex, Looking West 

 

Source: ICF International, 2015. 

Key View 1A, Proposed Condition – Alternatives 1 and 2 with ADA Option A 

 

Source: ICF International, 2016. 
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Key View 1B, Proposed Condition – Alternatives 1 and 2 with ADA Option B 

 

Source: ICF International, 2016. 

Key View 3 – From Pier, Looking East 

 

Source: ICF International, 2015. 
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Key View 6 – From Northwest Corner of Ocean Avenue and Colorado Avenue Intersection, Looking 
Southwest 

 

Source: ICF International, 2015. 

height of 63 feet, measured from its base (at grade with Ocean Front Walk). At its highest 
point, the tower would exceed the existing profile of the Pier Bridge deck by approximately 30 
feet. ADA Option A would include one or two elevators and an escalator and/or stairs. Option 
A would include a straight 5% sloped path with an elevator; Option B would include a fixed 
structural walkway with a series of curved ramps and landings. Under Option A, the ADA-
compliant path would have a 5% grade and be approximately 10 feet wide; the path would lead 
to an elevated landing next to the pier deck. Option B proposes a walkway with a maximum 
grade of 8.33% and an approximate width of 5.3 feet; the walkway would be cantilevered from 
the side of the Pier Bridge and include a series of sloped ramps. Comparatively, ADA Option A 
represents the maximum extent of visual change that would be introduced by the proposed 
project. Therefore, it is the focal point of the impact analyses concerning ADA compliance and 
overall bridge design. 

As stated above, Alternatives 1 and 2 propose to widen the existing bridge by 30 feet, whereas 
Alternative 3 proposes to widen the existing bridge by 6 feet. Under Alternative 3, the vehicle-
only bridge at Moss Avenue would not be seen from the key views. Therefore, the build 
alternatives are analyzed together because of the similarity between the proposed elements 
within the viewshed. Under the build alternatives, the greatest aesthetic changes to the views 
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would result from widening the bridge (up to 30 feet) to the north and south within the existing 
alignment and constructing an elevator tower at the base of the bridge on the south side (ADA 
Option A). The tower would be seen from various locations along the bridge alignment. Bridge 
widening would not impede views of existing scenic resources, as depicted in Key Views 1, 3 
and 6 (above), aside from some partial blockage of the beach and Pacific Ocean. Pier features 
that would be affected during construction would be reconstructed and replaced in kind. Overall, 
these features would generally retain their existing visual quality and character.  

Key View 1 would be slightly altered from existing conditions, yet the vantage point would be 
retained. As depicted in the visual simulation for ADA Option A, features associated with the 
existing Pier Bridge would no longer be visible, such as the façade of Looff’s Hippodrome; they 
would be replaced by new features associated with the proposed bridge. Although a partial 
obstruction of views from this particular vantage point would occur, the extent of obstruction 
would depend on the speed, position, angle, and distance of the viewer as well as the individual’s 
particular visual preferences and overall sensitivity to changes in views. However, as mentioned, 
views of visual resources such as the Hippodrome can be had from a variety of angles from the 
bridge or pier deck and throughout the project area. Because of the wide availability of high-
quality panoramic views with sightlines to visual resources, the potential partial blockage from 
this vantage point would not substantially compromise the overall quality of views throughout 
the area or the integrity of the visual character. Similarly, the introduction of the built visible 
elements associated with the proposed project would not damage, destroy, or otherwise interfere 
with, affect, or diminish the Hippodrome’s historic significance under NRHP Criterion A by 
altering its contributing elements, such as its massing, setback on the pier, arched windows, 
octagonal towers, decorative finials, exposed wood beams, and roof. For more information on 
the proposed project’s potential impacts on cultural and historic resources, please see Section 
2.1.7, Cultural Resources, of this EIR/EA. As such, the proposed project is not expected to 
substantially alter overall visual quality in the project area. In addition, the existing lampposts 
would be retained, repainted, and reinstalled, thereby maintaining this visual element.  

As depicted in Key View 1A, Proposed Condition, the upper portion of the elevator tower would 
partially obstruct views of the northeast corner of the Hippodrome’s façade (refer to Key 
View 1); however, its placement would not interfere with sightlines to the pier sign or the rest of 
the Hippodrome. As mentioned, the extent of obstruction would depend on the speed, position, 
angle, and distance of the viewer, and the individual’s particular visual preferences and overall 
sensitivity to changes in view. Because of the wide availability of high-quality panoramic views 
with sightlines to visual resources, the potential partial blockage from this vantage point would 
not substantially compromise the overall quality of views throughout the area or the integrity of 
the visual character. Other built elements that would be introduced under Alternatives 1 and 2, as 
depicted in both Key View 1A, Proposed Condition, and Key View 1B, Proposed Condition, 
include the widened bridge deck, eastbound and westbound vehicle traffic lanes, bike lanes, a 
sidewalk, bridge barriers, and hand railings. Although the look of the bridge would be slightly 
different because of widening, the improvements would create additional visual interest in the 
project corridor. The replacement bridge would not detract from views because the alignment 
would be very similar to that of the existing bridge and the design would be context sensitive, in 
accordance with the City of Santa Monica General Plan. Therefore, it would not substantially 
deteriorate views along the bridge alignment or on the pier deck.  
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Changes to Key View 6 would be difficult to detect but would include, depending on the position 
and angle of the viewer, the upper portion of the elevator tower (if ADA Option A is selected). The 
change would be minimally apparent and near the top of the Hippodrome. Because of the grade of 
both the existing and proposed bridge, the deck and associated improvements (as mentioned 
above) would not be visible. Views of the historic pier sign would be preserved. 

The proposed project elements would not affect sightlines to other scenic resources from similar 
vantage points and would maintain available scenic vistas, including public views to the beach and 
ocean. As a result of the proposed project’s general similarity with respect to the existing 
alignment, as well as design elements that would essentially match existing design elements, the 
project would be consistent with existing visual character.  

Ambient illumination levels are fairly high. As previously discussed, lighting is associated 
primarily with lampposts on and under the bridge/pier, vehicular traffic, signage on SR-1 
and adjacent roadways, parking areas and pedestrian paths, and signage for nearby businesses. 
Bridge lighting that would be removed would be replaced at or near the existing location. 
The project is not expected to introduce elements that would contribute substantially to new light.  

Under the build alternatives, materials and colors used on the replacement bridge would be 
similar to those on the existing bridge. Although the replacement bridge would result in more 
surface area, it would not be expected to result in substantial glare. Therefore, the proposed 
project would not create a new source of substantial light or glare that would adversely affect 
daytime or nighttime views in the area. No mitigation measures are necessary because the project 
is already designed to minimize impacts through compliance with the City of Santa Monica 
General Plan, which requires context-sensitive design; maintenance of local character; 
appropriate articulation in the form of setbacks, offsets, and projections; a mix of architectural 
materials and elements to establish an aesthetically pleasing pattern; sensitivity to historic 
resources; and the overall protection of public views. 

The composite viewer response from these key views would be moderate. Viewers within the 
project area are familiar with the existing bridge. The proposed bridge would be in keeping with 
the existing visual environment. In addition, the elevators (if ADA Option A is selected), 
widened bridge deck, and associated elements, such as vehicle lanes, bike lanes, sidewalks, 
barriers, and hand railings, would not substantially alter visual resources in the project area. 
Therefore, the proposed bridge would not substantially alter the existing visual character of the 
project area, as seen from the key views. 

The vividness of the views would not be substantially affected by the proposed project elements, 
and the rating would remain high. Views of visual resources would be preserved, although views 
of the Hippodrome and beach/Pacific Ocean would be partially obstructed by the elevator, if 
built. The proposed bridge and elevator tower would introduce new structures; however, the 
intactness would remain moderate-high because these changes would be in keeping with the 
appearance of the composition depicted in the key views and in the overall project corridor. 
Similarly, its unity would still be high because the project changes would not substantially 
compromise the smooth transition between existing visual elements within the viewsheds. The 
resulting visual quality would remain moderate-high to high.  
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Operation would result in a resource change throughout the views that would be low; the 
resulting visual impacts would be moderately low because of moderate viewer response (refer to 
Table 2.1.6-1, below, for a summary of visual impacts by build alternative). Therefore, because 
the proposed project’s build alternatives and design options would not remove, destroy, or 
completely obstruct significant visual resources; substantially compromise or diminish publicly 
valued views; result in substantial changes to the overall visual character or quality in the project 
area; or introduce new sources of significant light and/or glare, the bridge replacement would not 
result in an adverse effect under NEPA or a significant impact under CEQA. 

Table 2.1.6-1: Summary of Visual Changes 

Key 
View 

Alternatives 1 and 2 Alternative 3 

Resource 
Change 

Viewer 
Response 

Visual 
Impact 

Resource 
Change 

Viewer 
Response 

Visual 
Impact 

1 L M ML L M ML 

3 L M ML L M ML 

6 L M ML L M ML 

5 L M ML L M ML 

2 L M ML L M ML 

4 L M ML M M M 

7 L M ML M M M 

Visual impacts are determined by assessing changes to visual resources (resource change) and predicting viewer 
response to those changes. Resource change and viewer response are assessed qualitatively, using the following 
ratings: Low (L), Moderate-Low (ML), Moderate (M), Moderate-High (MH), and High (H). 

 

Key View 2. As with the previously analyzed key views, the build alternatives are analyzed 
together in this section because of the similarity of their proposed project elements within the 
viewshed. Under the proposed project’s build alternatives, the largest potential aesthetic changes 
to this key view are also widening the bridge at the existing alignment (up to 30 feet) and adding 
an elevator tower at the base of the bridge on the south side, which would be seen from various 
locations throughout Palisades Park. 

The bridge widening would not impair views of the existing scenic resources depicted in Key View 
2, above, including the Pier Bridge and pier, with its sloping gradient; the Hippodrome and Ferris 
wheel; and the beach and Pacific Ocean. Although the look of the bridge would differ slightly 
because of widening, it would not detract from views because the replacement bridge would be very 
similar to the existing bridge and designed to be context sensitive, in accordance with the City of 
Santa Monica General Plan. From this viewpoint, visual changes introduced by the project would be 
relatively small in scale and form. Therefore, the proposed project would not substantially 
deteriorate views from similar vantage points. Although the upper portion of the elevator tower 
would partially obstruct views of the northeast corner of the Hippodrome’s façade, similar to Key 
View 1, its placement would not interfere with sightlines to or from the aforementioned visual 
resources, which are widely available throughout the project area and Palisades Park.  



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.1-97

 

The proposed project elements would not impair sightlines to other visual resources as seen from 
this key view. Because of its general similarity to existing conditions, with design elements that 
would be comparable to existing design elements, the project would be consistent with existing 
visual character. The proposed project would be consistent with the City of Santa Monica 
General Plan, particularly as it relates to the preservation of scenic corridors, as designated by 
the City of Santa Monica, within the immediate project vicinity. It would not have a substantial 
adverse effect on a scenic vista, substantially damage a scenic resource (e.g., trees, rock 
outcroppings, and/or historic buildings within a state scenic highway), or substantially degrade 
the visual character or quality of the site or its surroundings. Similarly, the proposed project 
would not create a new source of substantial light or glare that would adversely affect daytime or 
nighttime views in the area. No mitigation measures are necessary because the project is already 
designed to minimize impacts through compliance with the City of Santa Monica General Plan, 
which requires context-sensitive design; maintenance of local character; appropriate articulation 
in the form of setbacks, offsets, and projections; a mix of architectural materials and elements to 
establish an aesthetically pleasing pattern; sensitivity to historic resources; and the overall 
protection of public views. 

The composite viewer response would be moderate. Viewers in the project area are familiar with the 
existing bridge. The proposed bridge would be in keeping with the existing visual environment. In 
addition, the elevators (if ADA Option A is selected), widened bridge deck, and associated 
elements, such as vehicle lanes, bike lanes, sidewalks, barriers, and hand railings, would not 
substantially alter visual resources in the project area. Therefore, the bridge would not detract from 
or substantially alter the existing visual character of the project area, as seen from this key view. 

Key View 2 – From Palisades Park, Looking Southwest 

 

Source: ICF International, 2015. 
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The vividness of viewsheds, similar to that depicted in Key View 2, would not be substantially 
affected by the proposed project elements, and the rating would remain high because of the 
relative distance of these views from the project site. Because they would be farther from the 
proposed alignment, the potential visual changes would be smaller in scale and form. Therefore, 
these views would maintain a variety of vegetation, rich colors, impressive scenery, and unique 
natural and built features. Views of visual resources would be preserved, although partially 
obstructed, in the case of the Hippodrome. Although the proposed bridge and elevator tower 
would introduce new structures, the intactness would remain moderate-high to high because 
these changes would be in keeping with the composition of these views within the overall project 
corridor, in addition to the relative scale and form of the visual changes, as mentioned 
previously. Similarly, unity would still be high because the project changes would not 
substantially compromise the harmonious visual pattern created by the juxtaposition of the pier, 
Pier Bridge, and SR-1 with Santa Monica State Beach and the Pacific Ocean. The resulting 
visual quality would remain moderate-high.  

Operation would result in a resource change throughout similar views that would be low. The 
resulting visual impacts would be moderately low because of the moderate viewer response (refer 
to Table 2.1.6-1 for a summary of visual impacts by build alternative). Therefore, as discussed, 
because the proposed build alternatives and design options would not remove, destroy, or 
completely obstruct significant visual resources; substantially compromise or diminish publicly 
valued views; result in substantial changes to the overall visual character or quality in the project 
area; or introduce new sources of significant light and/or glare, bridge replacement would not 
result in an adverse effect under NEPA or a significant impact under CEQA. 

Key View 5. As mentioned, Alternatives 1 and 2 propose to widen the existing bridge by 30 feet, 
whereas Alternative 3 proposes to widen the existing bridge by 6 feet. Because the vehicle-only 
bridge at Moss Avenue under Alternative 3 would not be seen throughout this viewshed, the 
build alternatives are analyzed together because of the similarity of their proposed project 
elements within the viewshed. Because of the scale of the proposed changes, the availability of 
views to visual resources (i.e., beach, Pacific Ocean), and the fleeting nature of views, there 
would be no substantial changes to views from SR-1 or any identified scenic corridor. Similarly, 
the build alternatives would not affect scenic vistas of the beach and ocean from this viewpoint 
because such views are oriented in a different direction from the proposed project.  

Under the proposed build alternatives, the greatest potential aesthetic changes to this view include 
widening the bridge along the existing alignment (up to 30 feet) and adding an elevator tower at 
the base of the bridge on the south side, which would be seen from locations with similar sightlines 
to the pier and bridge. The bridge widening would not impair views of the existing scenic 
resources depicted in Key View 5, which include the sloping gradient of the Pier Bridge and 
unobstructed sightlines to Looff’s Hippodrome and the pier sign. Although the look of the bridge 
would be slightly different because of widening, it would not detract from views because it would 
be very similar to the existing bridge and designed to be context sensitive, in accordance with the 
City of Santa Monica General Plan. Therefore, it would not substantially deteriorate views from 
similar vantage points. The upper portion of the elevator tower would be visible near the northeast 
corner of the Hippodrome’s façade, similar to Key Views 1 and 2. However, its placement would 
not interfere with sightlines to the pier sign or Hippodrome, and views to and from those, as well as 
other, visual resources are widely available from similar views in the project area.  
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Ambient illumination levels are fairly high. As previously discussed, lighting is associated 
primarily with lampposts on and under the bridge/pier, vehicle traffic, signage on local roadways 
and bikeways, parking areas, and pedestrian paths. Bridge lighting that would be removed would 
be replaced at or near the existing locations. The project is not expected to introduce other 
elements that would contribute substantially to new light compared to existing conditions. 
Similarly, materials and colors used on the replacement bridge would be similar to those on the 
existing bridge. Although it would introduce slightly more surface area, the replacement bridge 
would not introduce substantial glare. Therefore, the proposed project would not create a new 
source of substantial light or glare that would adversely affect daytime or nighttime views in the 
area.  

Key View 5 – From Parking Lot 1 North, Looking Southeast 

 

Source: ICF International, 2015. 
 

The proposed project elements would not impair sightlines to any other visual resources within 
the project corridor as seen from this key view. As a result of the proposed project’s general 
similarity to the existing condition, with design elements that would be comparable to existing 
design elements, the project would be consistent with existing visual character. As mentioned, 
the proposed project would also be consistent with the City of Santa Monica General Plan, 
particularly as it relates to the preservation of scenic corridors designated by the City of Santa 
Monica and contained within similar viewsheds. It would not have a substantial adverse effect on 
a scenic vista, substantially damage a scenic resource (e.g., trees, rock outcroppings, and/or 
historic buildings within a state scenic highway), or substantially degrade the visual character or 
quality of the site and its surroundings. Similarly, the proposed project would not create a new 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.1-100

 

source of substantial light or glare that would adversely affect daytime or nighttime views in the 
area. No mitigation measures are necessary because the project would be designed to minimize 
impacts through compliance with the City of Santa Monica General Plan, which requires 
context-sensitive design; maintenance of local character; appropriate articulation in the form of 
setbacks, offsets, and projections; a mix of architectural materials and elements to establish an 
aesthetically pleasing pattern; sensitivity to historic resources; and the overall protection of 
public views. 

The composite viewer response would be moderate. Viewers within the project area are familiar 
with the existing bridge, and the proposed bridge would be in keeping with the existing visual 
environment. In addition, the elevators (if ADA Option A is selected), widened bridge deck, and 
associated elements, such as vehicle lanes, bike lanes, sidewalks, barriers, and hand railings, 
would not greatly alter visual resources in the project area. Therefore, the proposed bridge would 
not detract from or substantially alter the existing visual character of the project area, as seen 
from this key view and similar views. 

The vividness of this viewshed would not be substantially affected by the proposed build 
alternatives, and the rating would remain moderate-high. As mentioned, scenic views of visual 
resources would be preserved. Although the proposed bridge and elevator tower would introduce 
new structures, the intactness would remain moderate because these changes would be in 
keeping with the appearance of the composition of the viewshed and overall project corridor. 
Similarly, unity would still be moderate because the project changes would not substantially 
compromise distinctive, contrasting, and diverse visual elements and the composition of the 
viewshed as a whole. The resulting visual quality would remain moderate to moderate-high.  

Operation would result in a resource change throughout this view that would be low; the resulting 
visual impacts within similar areas would be moderately low because of moderate viewer response 
(refer to Table 2.1.6-1 for a summary of visual impacts by build alternative). Therefore, as 
discussed, because the proposed build alternatives and design options would not remove, destroy, 
or completely obstruct significant visual resources; substantially compromise or diminish publicly 
valued views; result in substantial changes to the overall visual character or quality in the project 
area; or introduce new sources of significant light and/or glare, the bridge replacement would not 
result in an adverse effect under NEPA or a significant impact under CEQA. 

Key Views 4 and 7. Under all build alternatives, aesthetic changes associated with widening the 
Pier Bridge at the existing alignment and adding an elevator tower at the base of the bridge 
would be partially visible from Key Views 4 and 7. However, given the angle and slope of the 
bridge alignment, its widening would be difficult to detect. The elevator tower would be partially 
visible, rising above the pier deck (approximately 30 feet), although its placement would not 
interfere with sightlines to the Hippodrome, which are already partially obstructed by palm trees, 
the common areas south and east of the Hippodrome, and other intervening development, such as 
local businesses. 
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Key View 4 – From Ocean Front Walk (South of Moss Avenue) Apex, Looking North 

 

Source: Google Earth, 2016. 

Key View 4, Proposed Condition – Alternative 3 with ADA Option A 

Source: ICF International, 2016. 
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Key View 7 – From Southwest Corner of Moss Avenue and Appian Way Intersection, Looking West 

 

Source: ICF International, 2015. 
 

The most visible project feature would be the new, permanent vehicle-only bridge that would be 
constructed at Moss Avenue to provide public vehicular access to the pier deck parking lot and 
the pier, as proposed under Alternative 3. The bridge would be designed for vehicular use, 
approximately 150 feet long, and within the 29-foot-wide City right-of-way to accommodate two 
vehicle lanes and barriers. The bridge would span Ocean Front Walk and provide a minimum 
vertical clearance of 13 feet 6 inches, per California Fire Code Title 24, Part 9, Section 503.2.1. 
To construct this bridge, the retaining walls along Moss Avenue adjacent to the private property 
on the north and adjacent to Parking Lot 1 South would need to be removed and reconstructed. 
At the southeast end of the pier, the ADA-compliant ramp, portions of the retaining wall, 
and bench seating would be permanently removed, as would the pylon lamppost on Ocean Front 
Walk.  

The Moss Avenue bridge alignment would encroach on the southeast portion of the pier 
property, an area known as Carousel Park. Construction to tie the Moss Avenue bridge to the pier 
deck parking lot would require modification of some of the park features on that portion of the 
pier. However, the affected features in this area would be reconstructed in the same general area 
of the pier or in a nearby area, within the boundaries of the pier parcels, to serve their original 
functionality. As a result of the proposed project under Build Alternative 3, the scale, contiguity, 
and composition of the current viewsheds represented by Key Views 4 and 7 would be altered. 
As depicted in Key View 4, Proposed Condition, visual elements in the foreground (as seen from 
Key View 4) would be removed and replaced, whereupon the permanent vehicle-only bridge at 
Moss Avenue would dominate, creating a linear pattern across the viewshed that would be large 
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in form and scale. The scale, contiguity, and composition of the current viewshed at Key View 7 
would also be altered. Although a partial obstruction of views would occur from these vantage 
points, the extent of obstruction would depend on the speed, position, angle, and distance of the 
viewer as well as the individual’s particular visual preferences and overall sensitivity to changes 
in views. As mentioned, views of visual resources, such as the Hippodrome and Ferris wheel, on 
the pier can be had from a variety of angles from the bridge or pier deck and throughout the 
project area. Because of the wide availability of high-quality panoramic views with sightlines to 
visual resources, the potential partial blockage from these vantage points would not substantially 
compromise the overall quality of views throughout the area or the integrity of the visual 
character. Similarly, the introduction of the built visible elements associated with the proposed 
project would not damage, destroy, or otherwise interfere with, affect, or diminish the 
Hippodrome’s historic significance under NRHP Criterion A by altering its contributing 
elements, such as its massing, setback on the pier, arched windows, octagonal towers, decorative 
finials, exposed wood beams, and roof. For more information on the proposed project’s potential 
impacts on cultural and historic resources, please see Section 2.1.7, Cultural Resources, of this 
EIR/EA. Overall, the project area would still retain its unique character and, because of the lack 
of tall vertical elements under the build alternatives, maintain sightlines to all visual resources 
within these and similar viewsheds, including Santa Monica Pier, Looff’s Hippodrome, Santa 
Monica State Beach, and the Pacific Ocean. 

The proposed project elements under the build alternatives would not affect sightlines to any of 
the other visual resources within similar views. Although the proposed project may alter the 
visual composition of views within the area, it would still be consistent with the City of Santa 
Monica General Plan, particularly as it relates to the preservation of scenic corridors, as 
designated by the City of Santa Monica, that are within the immediate project vicinity. It would 
not have a substantial adverse effect on a scenic vista, substantially damage a scenic resource 
(e.g., trees, rock outcroppings, and/or historic buildings within a state scenic highway), or 
substantially degrade the visual character or quality of the site or its surroundings. Similarly, the 
proposed project would not create a new source of substantial light or glare that would adversely 
affect daytime or nighttime views in the area. No mitigation measures are necessary because the 
project would be designed to minimize impacts through compliance with the City of Santa 
Monica General Plan, which requires context-sensitive design; maintenance of local character; 
appropriate articulation in the form of setbacks, offsets, and projections; a mix of architectural 
materials and elements to establish an aesthetically pleasing pattern; sensitivity to historic 
resources; and the overall protection of public views. 

The composite viewer response would be moderate. Viewers within the project area are familiar 
with the existing bridge, and the proposed bridge would be in keeping with the existing visual 
environment. In addition, the elevators (if ADA Option A is selected), widened bridge deck, and 
associated elements, such as vehicle lanes, bike lanes, sidewalks, barriers, and hand railings, 
would not greatly alter visual resources in the project area. Therefore, the proposed bridge would 
not substantially alter the existing visual character of the project area, as seen from the Key 
Views 4 and 7 and similar views. 

The vividness of these viewsheds would be slightly affected by the proposed project elements 
under the build alternatives. However, the rating would remain moderate-high throughout the view 
because the project would maintain a memorable landscape with distinctive, contrasting, and 
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diverse visual elements, such as the Pier Bridge, Hippodrome, pier (amusement park and Carousel 
Park), Santa Monica State Beach, the shoreline, and the Pacific Ocean. Views to the visual 
resources would be preserved, although partially obstructed in the case of the Hippodrome (which 
itself is already partially obstructed). Because the proposed project would introduce new structures, 
the intactness would be reduced from moderate-high to moderate because these changes would 
introduce man-made elements. However, they would be in keeping with the appearance of the 
existing composition depicted in these key views and the overall project corridor. Its unity would 
remain moderate-high. Although the project changes would alter the viewsheds represented by 
Key Views 4 and 7, the proposed build alternatives would not substantially compromise the 
harmonious visual pattern created by the smooth transition between pier-adjacent land uses, the 
pier itself, and the shoreline. The resulting visual quality would remain moderate-high.  

Operation would result in a resource change that would be moderate; the resulting visual impacts 
would be moderate because of the moderate viewer response (refer to Table 2.1.6-1 for a 
summary of visual impacts by build alternative). Therefore, as discussed, because the proposed 
project’s build alternatives and design options would not remove, destroy, or completely obstruct 
significant visual resources; substantially compromise or diminish publicly valued views; result 
in substantial changes to the overall visual character or quality in the project area; or introduce 
new sources of significant light and/or glare, the replacement bridge would not result in an 
adverse effect under NEPA or a significant impact under CEQA. 

A summary of the expected visual changes associated with each of the build alternatives is 
presented in Table 2.1.6-1. 

As shown and discussed above, the proposed project would result in moderate visual changes to 
the character of the project area and views; it would not result in permanent adverse visual 
impacts or negatively affect existing viewer groups. Under the build alternatives, no changes are 
proposed as part of the project that would substantially disrupt scenic vistas, remove or destroy 
character-defining features, alter the City’s designated scenic corridors or views from the state’s 
designated scenic highways, or otherwise substantially compromise the visual resources 
discussed above, including the pier sign, Santa Monica Pier, Looff’s Hippodrome, SR-1 (Pacific 
Coast Highway, or PCH), Ocean Avenue, the Santa Monica Freeway, Palisades Park, Santa 
Monica State Beach or the Pacific Ocean. In addition, views from Ocean Avenue and SR-1 
would be preserved. Although views such as Key Views 4 and 7 under Build Alternative 3 
would be changed as a result of a permanent vehicle-only bridge at Moss Avenue, these visual 
impacts would not be substantial. As a result of the proposed project’s general similarity to the 
existing condition, with design elements that would be essentially similar to existing design 
elements, the project would be consistent with existing visual character. The replacement bridge 
would not create a new source of substantial light or glare that would adversely affect daytime or 
nighttime views in the area. Visual impacts associated with construction would be temporary and 
minor. Therefore, the replacement bridge would not result in adverse effects under NEPA or 
significant impacts under CEQA. No mitigation measures are necessary. 

2.1.6.4 Avoidance, Minimization, and/or Mitigation Measures 
 
No adverse effects involving aesthetics and/or visual quality are anticipated as a result of the 
proposed project, and no avoidance, minimization, and/or mitigation measures are proposed. 
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2.1.7 Cultural Resources 

2.1.7.1 Regulatory Setting 

The term “cultural resources,” as used in this document, refers to all “built environment” 
resources (structures, bridges, railroads, water conveyance systems, etc.), places of traditional or 
cultural importance, and archaeological sites (both prehistoric and historic), regardless of 
significance. Under federal and state laws, cultural resources that meet certain criteria of 
significance are referred to by various terms, including “historic properties,” “historic sites,” 
“historical resources,” and “tribal cultural resources.” Laws and regulations that deal with 
cultural resources are described below. 

The National Historic Preservation Act (NHPA) of 1966, as amended, sets forth national policies 
and procedures for historic properties, defined as districts, sites, buildings, structures, and objects 
that are included in or eligible for listing on the NRHP. Section 106 of the NHPA requires 
federal agencies to take into account the effects of their undertakings on historic properties and 
allow the Advisory Council on Historic Preservation (ACHP) the opportunity to comment on 
those undertakings, following regulations issued by the ACHP (36 CFR 800). On January 1, 
2014, the first amended Section 106 Programmatic Agreement (PA) among FHWA, the ACHP, 
the California SHPO, and Caltrans went into effect for Caltrans projects, both state and local, 
with FHWA involvement. The PA implements the ACHP’s regulations, 36 CFR 800, 
streamlining the Section 106 process and delegating certain responsibilities to Caltrans. The 
FHWA’s responsibilities under the PA have been assigned to Caltrans as part of the Surface 
Transportation Project Delivery Program (23 USC 327). 

Four criteria have been established to determine if a resource is significant to American history, 
architecture, archaeology, engineering, or culture and should be listed on the NRHP. The criteria 
consider whether a resource: 

A. Is associated with events that have made a significant contribution to the broad patterns of 
our history; 

B. Is associated with the lives of persons significant in our past; 

C. Embodies the distinctive characteristics of a type, period, or method of construction or 
represent the work of a master or possess high artistic values or represent a significant and 
distinguishable entity whose components may lack individual distinction; and 

D. Yields, or may be likely to yield, information important in prehistory or history.  

Districts, sites, buildings, structures, and objects of potential significance that are at least 
50 years old must meet one or more of the above criteria to be eligible for listing on the NRHP. 
However, the NRHP does not prohibit the consideration of properties that are less than 50 
years old, provided an exceptional contribution to the development of American history, 
architecture archeology, engineering, and culture can be clearly demonstrated under the NRHP 
criteria.  

Historic properties may also be covered under Section 4(f) of the U.S. Department of 
Transportation Act, which regulates the “use” of land from historic properties (see Appendix B 
for specific information regarding Section 4(f)). 
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CEQA requires the consideration of cultural resources that are historical resources and tribal 
cultural resources as well as “unique” archaeological resources. Historical resources are 
defined in PRC Section 5020.1(j). PRC Section 5024.1 established the CRHR and outlined the 
necessary criteria for a cultural resource to be considered eligible for listing on the CRHR and, 
therefore, a historical resource. Resources included in a local register of historical resources 
(pursuant to PRC Section 5020.1[k]) or identified as significant in a historical resources survey 
(i.e., meeting the criteria in PRC Section 5024.1[g]) also are considered historical resources for 
the purposes of CEQA. In 2014, Assembly Bill 52 (AB 52) added the term “tribal cultural 
resources” to CEQA; AB 52 is commonly referenced instead of CEQA when discussing the 
process of identifying tribal cultural resources (as well as identifying measures to avoid, 
preserve, or mitigate effects to them). As defined in PRC Section 21074(a), a tribal cultural 
resource is an eligible CRHR or local register site, feature, place, cultural landscape, or object 
that has cultural value to a California Native American tribe. Tribal cultural resources must 
also meet the definition of a historical resource. Unique archaeological resources are 
referenced in PRC Section 21083.2. 

PRC Section 5024 requires state agencies to identify and protect state‐owned historical 
resources that meet the NRHP listing criteria. Furthermore, it specifically requires Caltrans to 
inventory state‐owned structures in its rights‐of‐way. Sections 5024(f) and 5024.5 require state 
agencies to provide notice to and consult with the SHPO before altering, transferring, 
relocating, or demolishing state‐owned historical resources that are listed on or eligible for the 
NRHP or registered or eligible for registration as California Historical Landmarks. Procedures 
for compliance with PRC Section 5024 are outlined in a Memorandum of Understanding 
(MOU) between Caltrans and SHPO, effective January 1, 2015. For most federal-aid projects 
on the State Highway System, compliance with the Section 106 PA will satisfy the 
requirements of PRC Section 5024. In addition, Section 5024(b) requires all state-owned 
structures over 50 years of age to be inventoried. Until the initial inventory is completed, state 
agencies shall ensure that any structure that might qualify is not inadvertently transferred or 
altered.  

In addition to the federal and state regulatory environment, the City of Santa Monica, per 
the Landmarks and Historic District Ordinance, as defined in City of Santa Monica Municipal 
Code Chapter 9.56, works with the Santa Monica Landmarks Commission to protect, preserve, and 
designate local landmarks, structures of merit, and historic districts within the city. 

2.1.7.2 Affected Environment 

Information for this cultural resources section is based largely on the following technical studies 
prepared for the proposed project, which have been incorporated by reference and included as 
Technical Report G to this EIR/EA document: 

 Historic Property Survey Report (May 2017), 

 Historic Resources Evaluation Report (May 2017), and 

 Archaeological Survey Report (May 2017) 
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Figure 2.1.7-1 shows the area of potential effect (APE) for the proposed project. The APE 
was established to take into account the scale of the project, which involves Santa Monica Pier, 
the Pier Bridge, and its surroundings. The area includes designated historic resources, a mix 
of infrastructure, and recreational, commercial, institutional, open space, and other uses. 
The proposed project is located in an urban area and flanked by the state beach and Pacific Ocean. 
The area extends from the intersection of Colorado Avenue and Ocean Avenue in downtown Santa 
Monica to the western end of Santa Monica Pier, which extends over the Pacific Ocean.  

Study Methodology 

A literature and records search was conducted by the South Central Coastal Information Center at 
California State University, Fullerton on July 23, 2014. The search included a review of all 
recorded archaeological sites within a 0.5‐mile radius of the project site as well as a review of 
cultural resource reports on file.  

The records search identified 10 previous studies that included areas that were partially within the 
APE and 29 that included areas within the 0.5-mile buffer area. No archaeological sites or isolates 
have been identified within the project site or the 0.5‐mile radius.  

On November 24, 2014, a letter, along with a U.S. Geological Survey (USGS) topographic map 
depicting the project site, was sent to the Native American Heritage Commission (NAHC). The 
letter asked the NAHC to search its Sacred Lands File to determine if sacred lands are present in 
the project area. The NAHC responded in writing on December 12, 2014, and indicated that there 
are no sacred lands in the project area. The NAHC also provided a list of eight local Native 
American groups and individuals. This information was forwarded to Caltrans District 7, which 
sent letters regarding the project to the Native American groups and individuals for consultation 
purposes. Caltrans initiated consultation with letters on January 22, 2015, and followed up with 
phone calls in March 2015. See Technical Report G for all project-related Native American 
correspondence. 

An archaeological survey of the project APE was conducted by professionally qualified staff 
archaeologist Michael Richards on November 26, 2014. No prehistoric or historic 
archaeological resources were identified as a result of survey within the project APE. 
Architectural field surveys of all properties within the project APE were conducted by 
professionally qualified staff senior architectural historian Jessica B. Feldman on October 14, 
2014. 

Study/Survey Findings and Conclusions 

In accordance with Section 106 requirements regarding the identification of historic properties 
(36 CFR Section 800.4), Jessica B. Feldman, ICF architectural historian, surveyed the project 
area on October 14, 2014. Photographs were taken with a digital camera, and general field notes 
were compiled. This information was used to determine the scope of the project and the proposed 
APE. The APE for the project was established in consultation with Kelly Ewing-Toledo, 
principal architectural historian, Professionally Qualified Staff, and Hamid Aghasharif, project 
manager/local assistance engineer, on October 13, 2014. 
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Thirteen properties were surveyed for the Historical Resources Evaluation Report. Three were 
previously listed in or determined eligible for the NRHP; nine other properties are considered 
historical resources for purposes of CEQA.  

Properties listed or determined eligible for listing on the NRHP and considered historical 
resources under NEPA include:  

 Looff's Hippodrome (Map Reference #10), located at 276 Santa Monica Pier, Santa Monica, 
was listed on the NRHP on February 27, 1987. According to the NRHP Inventory Nomination 
form, the property is eligible under Criterion A for its association with early twentieth-century 
amusement activities and the amusement piers along the Pacific Ocean. The period of 
significance is 1900–1924. The property is also listed as a National Historic Landmark and 
CRHR. Looff’s Hippodrome is also designated as a landmark under the City of Santa Monica’s 
Historic Preservation Ordinance and, therefore, a historical resource for the purposes of CEQA, 
as defined in Section 15064.5(a)(2). The boundaries are the building’s footprint. Contributing 
elements include its massing, setback on the pier, arched windows, octagonal towers, 
decorative finials, exposed wood beams, and roof. Noncontributing elements include the 
replaced carousel. 

 The Santa Monica Pier Sign (Map Reference #2), located near the intersection of Colorado and 
Ocean Avenues in Santa Monica, was determined eligible for listing on the NRHP on October 
13, 1998. According to the DPR 523 form of the California Department of Parks and 
Recreation, the pier sign is eligible under Criterion A for “its strong association with the Santa 
Monica Pier” and Criterion C as “one of the finest existing examples of signage from the neon 
era.” Its period of significance is listed as 1920 to 1944. The pier sign is also listed on the 
CRHR and designated a local landmark under the City of Santa Monica’s Historic Preservation 
Ordinance and a California Point of Historical Interest. It is considered a historical resource for 
the purposes of CEQA. The boundaries are the sign’s footprint. Contributing elements include 
its massing, metal arch, neon tubing, lettering, lattice-frame posts, and stylized crown. 
Noncontributing elements include the new location of the sign and its placement on non-
original supports. 

 Palisades Park (Map Reference #1), located at 1415 Ocean Avenue, was determined eligible 
for listing on the NRHP in 1994 under Criterion A. Established as Linda Vista Park in 1892, 
Palisades Park is the oldest park in Santa Monica. It extends 15 blocks, from the intersection of 
Colorado and Ocean Avenues to the northern boundary of the city near San Vicente Boulevard 
and Adelaide Drive. The period of significance is listed as 1892 to 1944. Contributing features 
identified in the evaluation include mature trees of various species, colonnades of date palms, a 
cast concrete border fence, field stone gateways, wood pergola, multiple monuments and 
markers, two cannons, a sundial, a totem pole, a Moderne statue of Saint Monica, the Camera 
Obscura, and the California Incline. Palisades Park is also listed on the CRHR and designated a 
local landmark under the City of Santa Monica’s Historic Preservation Ordinance. It is 
considered a historical resource for the purposes of CEQA. The boundaries are the assessor’s 
parcel boundaries. There are no known noncontributing elements. In 2007, PCR Services 
Corporation, a consultant, clarified information regarding the general boundary of the park. A 
small portion of the park is in the APE (i.e., the aboveground area that aligns with McClure 
Tunnel, below the southern portion of the park, and the portions of the bluff north of Colorado 
Avenue).  



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.1-109

 

 Figure 2.1.7‐1: Area of Potential Effect 
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Properties considered historical resources under CEQA include:  

 Looff's Hippodrome (Map Reference #10; see description above) 

 Santa Monica Pier Sign (Map Reference #2; see description above) 

 Palisades Park (Map Reference #1; see description above) 

 The Santa Monica Pier, on Colorado Avenue south of Ocean Avenue (Map Reference #12), 
was determined eligible for local listing in 2005. The pier was named a Los Angeles County 
landmark in 1975 and designated a City of Santa Monica landmark in August 1997. According 
to the Landmarks Commission, the pier exemplifies, symbolizes, and manifests elements of the 
cultural and social history of the city in that it has been utilized as a social and recreational 
center for Santa Monica from its conception. The Santa Monica Pier is considered a historical 
resource for the purposes of CEQA, as defined in Section 15064.5 (a)(2). The boundaries are 
the structure’s footprint. The period of significance is 1908 to 1919. Contributing features 
include its location, wood planks, lights, and associated buildings. Noncontributing elements 
include alterations to its original buildings and new construction. 

 1601–1603 Ocean Front Walk (Map Reference #4) was designated a City of Santa Monica 
landmark on October 10, 2016, because it exemplifies elements of the cultural, social, and 
economic history of the city of Santa Monica, specifically the development of South Beach and 
the amusement tourism economy. This property was also designated part of a landmark parcel 
in order to preserve, maintain, protect and safeguard landmark buildings. The period of 
significance is 1921 to 1955. 

 1605–1609 Ocean Front Walk (Map Reference #5) was designated a City of Santa Monica 
landmark on October 10, 2016, because it exemplifies elements of the cultural, social, and 
economic history of the city of Santa Monica, specifically the development of South Beach and 
the amusement tourism economy. This property was also designated part of a landmark parcel 
in order to preserve, maintain, protect and safeguard landmark buildings. The period of 
significance is 1924 to 1955. 

 1611–1613 Ocean Front Walk (Map Reference #6) was designated a City of Santa Monica 
landmark on October 10, 2016, because it exemplifies elements of the cultural, social, and 
economic history of the city of Santa Monica, specifically the development of South Beach and 
the amusement tourism economy. This property was also designated part of a landmark parcel 
in order to preserve, maintain, protect and safeguard the landmark buildings. The period of 
significance is 1917 to 1955. 

 1615 Ocean Front Walk (Map Reference #7) was designated part of a landmark parcel in order 
to preserve, maintain, protect, and safeguard the landmark buildings mentioned above. 

 1619 Ocean Front Walk (Map Reference #8) was designated part of a landmark parcel in order 
to preserve, maintain, protect, and safeguard the landmark buildings mentioned above. 
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The following properties are not historical resources under CEQA, per State CEQA Guidelines 
Section 15064.5, because they do not meet the CRHR criteria outlined in PRC Section 5024.1, 
are not designated as local landmarks, and are designated with California Office of Historic 
Preservation Status Code 6Y:  

 Santa Monica Pier Bridge (Colorado Avenue Viaduct) (Map Reference #3); 

 Hot Dog on a Stick (Map Reference #9), located at 1633 Ocean Front Walk; 

 Billiard Building (Map Reference #11), located at 250–268 Santa Monica Pier; and 

 Lifeguard Headquarters (Map Reference #13), located at 1642 Ocean Front Walk. 

2.1.7.3 Environmental Consequences 

The potential for the proposed project to affect cultural resources is based on information in the 
May 2017 Historic Property Survey Report (HPSR) for the project and the analyses in other 
sections of this EIR/EA. Caltrans has determined that a finding of no adverse effect on properties 
listed on or eligible for listing on the NRHP is appropriate because the impacts on the following 
historical resources within the project area would be mitigated to below the level of significance 
by using the Secretary of the Interior’s Standards for the Treatment of Historic Properties, with 
Guidelines for Preserving, Rehabilitating, Restoring, and Reconstructing Historic Buildings 
(Standards), pursuant to CEQA Guidelines Section 15064.5(b). Establishment of 
Environmentally Sensitive Areas (ESAs), enforcement measures, and conditions that utilize the 
Standards would be included in the ESA Action Plan, which is being prepared and will be 
finalized prior to project approval. Claudia Harbert, who meets the Professionally Qualified Staff 
Standards in Section 106 Programmatic Agreement (Section 106 PA) Attachment 1 as 
Professionally Qualified Staff, Principal Architectural Historian, will review the ESA Action 
Plan upon its completion, determine if it is adequate, and submit the ESA Action Plan to the 
Cultural Studies Office prior to approval of the final environmental document for this project. 

Summaries of the environmental consequences of the build alternatives on all historic properties 
within the APE follow below. 

Looff’s Hippodrome 

Looff’s Hippodrome is located on Santa Monica Pier, at the west approach to the Pier Bridge. 
Alternatives 1 and 2 propose to replace the existing Pier Bridge with a wider bridge, measuring 
approximately 490 feet long by approximately 64 feet wide, within the same alignment. The 
additional width would provide space for an ADA-compliant walkway along the south façade of 
the new bridge. Alternative 3 would replace the Pier Bridge with a wider bridge (40 feet wide) 
within the same alignment that would be used primarily for pedestrian and bicycle access. The 
new bridge, including the walkway, would be approximately 10 to 15 feet closer to Looff’s 
Hippodrome than the current bridge, depending on the alternative chosen. Although the 
alterations to the bridge and pier deck could be considered part of the physical surroundings of 
the Hippodrome, alteration of the deck would not alter the physical structure or any components 
of the Hippodrome building. 

No permanent or temporary direct impacts are expected to affect Looff’s Hippodrome, and no 
permanent or temporary indirect impacts are anticipated to affect Looff’s Hippodrome as a result 
of the three build alternatives. The contractor would be required to ensure the stability of the 
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existing Pier Bridge during demolition and install temporary supports, if needed. Portions of the 
pier deck and structure that join to the existing bridge would be removed prior to demolition, 
thereby ensuring no transfer of vibration to the Hippodrome. In addition, as required by the City, 
the contractor would have to comply with the Adjacent Structure Monitoring Plan and Shoring 
Plan, described in avoidance measure CR-8, and Caltrans Standard Specification 5-1.36, which 
requires the contractor to document cracks (photos and video) before, during, and after 
construction to ensure that construction activities would not result in damage to adjacent historic 
buildings. Contributing elements such as the massing, setback on the pier, arched windows, 
octagonal towers, decorative finials, exposed wood beams, and roof would not be adversely 
affected by the project.  

Section 106 and NEPA Determination of Effect 

As stated above, no permanent or temporary direct impacts are anticipated to affect Looff’s 
Hippodrome, and no permanent or temporary indirect impacts are anticipated to affect Looff’s 
Hippodrome as a result of the three build alternatives. The proposed project would not alter, 
directly or indirectly, any of the characteristics of Looff’s Hippodrome that qualify it as a 
historical resource under Section 106 and NEPA in a manner that would diminish the integrity of 
the property’s location, design, setting, materials, workmanship, feeling, or association. 
Therefore, the Section 106 determination of effect is “No Adverse Effect with Standard 
Conditions – ESA Action Plan.” 

Impact Determination under CEQA 

The proposed project would not alter, directly or indirectly, any of the characteristics of Looff’s 
Hippodrome that qualify it as a historical resource under CEQA in a manner that would diminish 
the integrity of the property’s location, design, setting, materials, workmanship, feeling, or 
association. Therefore, there would be no significant impact under CEQA.  

Palisades Park 

Construction 

Palisades Park is a long, linear park that terminates on the south end at the east approach to the 
Pier Bridge. Character-defining features of the park within the APE include the concrete fence 
along the bluffs, the bluffs themselves, and mature landscaping.  

Temporary contractor staging and work areas are proposed for an area of the park west of the 
concrete fence and bluffs and east of Moomat Ahiko Way as well as the concrete area just south 
of the park and adjacent to the pier bridge, as outlined in red in Figure 2.1.7-2. This would 
require the removal of existing vegetation to accommodate construction materials and 
equipment. In addition, a barrier would be installed near the concrete fence to keep out 
trespassers. Although this area is outside the park’s official boundary, the staging and work areas 
could result in 1) physical destruction of or alteration to part of Palisades Park and 2) changes to 
physical features within the property’s setting. However, any affected park vegetation removed 
during construction would be replanted in kind once construction is finished. In addition, to 
ensure that Palisades Park maintains its characteristics that qualify it for inclusion as a historical 
resource and that vegetation is replanted in kind, the City would implement minimization 
measure CR-4. 
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Figure 2.1.7‐2: Existing Conditions and Proposed Temporary Disturbance Limits in Palisades Park 

 

Source: ICF, 2017
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Operation 

None of the build alternatives propose any changes, directly or indirectly, that would adversely 
affect operation of Palisades Park. All impacts would occur during the construction phase.  

Section 106 and NEPA Determination of Effect 

According to the analysis conducted for the proposed project, the Section 106 determination of 
effect is “No Adverse Effect with Standard Conditions – ESA Action Plan.” Although the 
proposed project would require slight modifications to Palisades Park to provide staging areas 
for construction, the proposed project would not alter, directly or indirectly, any of the 
characteristics of Palisades Park that qualify it for inclusion as a historical resource under 
Section 106 and NEPA in a manner that would diminish the integrity of the property’s location, 
design, setting, materials, workmanship, feeling, or association. Furthermore, the ESA Action 
Plan would further ensure that Palisades Park maintains the characteristics that qualify it for 
inclusion as a historical resource under Section 106 and NEPA. Therefore, impacts would not be 
adverse under NEPA. 

Impact Determination under CEQA 

Although the proposed project would require slight modifications to Palisades Park to provide 
staging areas for construction, the proposed project would not alter, directly or indirectly, any of 
the characteristics of Palisades Park that qualify it for inclusion as a historical resource under 
CEQA in a manner that would diminish the integrity of the property’s location, design, setting, 
materials, workmanship, feeling, or association. Furthermore, as discussed above, the City would 
implement minimization measure CR-4 to further ensure that Palisades Park maintains the 
characteristics that qualify it for inclusion as a historical resource under CEQA. Therefore, 
impacts would be less than significant under CEQA. 

Santa Monica Pier Sign 

The pier sign is located at the east end of the Pier Bridge. Alternatives 1 and 2 propose to replace 
the existing Pier Bridge with a wider bridge, measuring approximately 490 feet long by 
approximately 64 feet wide, within the same alignment. The additional width would provide 
space for an ADA-compliant walkway along the south façade of the new bridge. Alternative 3 
would replace the existing Pier Bridge with a wider bridge (40 feet wide) within the same 
alignment that would be used primarily for pedestrian and bicycle access. All build alternatives 
would retain the current alignment, as well as the width of the existing bridge, in the immediate 
area of the pier sign, then widen out approximately 30 feet west of the sign.  

The pier sign and its foundations would be protected in place during construction of this project. 
The replacement bridge structure would be designed to preserve the pier sign at its existing 
location. The pier sign is located 85 feet from the end of the bridge structure; it would not be 
affected by bridge demolition work. The contract documents would require the contractor to 
protect the pier sign in place, as specified in Avoidance Measure CR-5.No permanent or 
temporary impacts, either direct or indirect, are anticipated as a result of the proposed project. In 
addition, the City would implement Avoidance Measure CR-5 to ensure protection of the pier 
sign during construction. 
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Section 106 and NEPA Determination of Effect 

According to the analysis conducted for the proposed project, the Section 106 determination of 
effect is “No Adverse Effect with Standard Conditions – ESA Action Plan.” The proposed 
project would not alter, directly or indirectly, any of the characteristics of the pier sign that 
qualify it for inclusion as a historical resource under Section 106 and NEPA in a manner that 
would diminish the integrity of the property’s location, design, setting, materials, 
workmanship, feeling, or association. In addition, adherence to the ESA Action Plan would 
ensure protection of the pier sign during construction. Therefore, impacts would not be adverse 
under NEPA. 

Impact Determination under CEQA 

The proposed project would not alter, directly or indirectly, any of the characteristics of the 
pier sign that qualify it for inclusion as a historical resource under CEQA in a manner that 
would diminish the integrity of the property’s location, design, setting, materials, 
workmanship, feeling, or association. In addition, as discussed above, the City would 
implement avoidance measure CR-5 to ensure protection of the pier sign during construction. 
Therefore, impacts would be less than significant under CEQA. 

Santa Monica Pier 

Build Alternative 1 

Construction 

All build alternatives, including Build Alternative 1, would require structural modifications to 
the pier. To facilitate demolition of the existing bridge, portions of the pier deck would be 
removed and then replaced. Joining the replacement bridge, the temporary pedestrian bridge, 
and the Moss Avenue bridge under Build Alternatives 1 and 3 would require partial deck 
reconstruction and modification of the play features in the southeast corner of the pier. 
Portions of the pier deck under the proposed escalators (ADA Option A) would also be 
removed to accommodate escalator trusses and structural supports. The pier area under the 
stairs would be strengthened to support the weight of the structure. The areas on the existing 
pier that would require deck replacement and a tie-in for the replacement bridge and new Moss 
Avenue bridge are outlined in red in Figure 2.1.7-2. 

To ensure that Santa Monica Pier would maintain the characteristics that qualify it for 
inclusion as a historical resource under CEQA, the City would implement minimization 
measure CR-6, which would ensure that modifications to the pier deck would replicate the 
original look and characteristics of the existing pier.  

Operation 

Build Alternative 1 does not propose any changes, directly or indirectly, that would negatively 
affect operation of the Santa Monica Pier. All impacts would occur during the construction 
phase. 
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Build Alternative 2 

Construction  

All structural modifications to the pier, except for modifications related to the Moss Avenue 
bridge, described under Build Alternative 1, also apply to Build Alternative 2. In addition, 
under Alternative 2, temporary vehicular access would be provided by a ramp from 
Parking Lot 1 North to the pier deck. This would require partial deck reconstruction. As stated 
above, the City would implement minimization measure CR-6 to ensure that Santa Monica Pier 
would maintain the characteristics that qualify it for inclusion as a historical resource under 
CEQA. 

Operation 

Build Alternative 2 does not propose any changes, directly or indirectly, that would negatively 
affect operation of Santa Monica Pier. All impacts would occur during the construction phase. 

Build Alternative 3 

Construction 

All structural modifications described under Build Alternative 1 apply to Build Alternative 3. 
Similar to Build Alternatives 1 and 2, the City would implement minimization measure CR-6 
to ensure that Santa Monica Pier would maintain the characteristics that qualify it for inclusion 
as a historical resource under CEQA. 

Operation 

Under Alternative 3, the Moss Avenue vehicular bridge would be a permanent project feature, 
providing a new route for vehicles to use when accessing the pier deck parking lot. This would 
avoid potential conflicts with pedestrians and bicyclists. Because of the alignment of the Moss 
Avenue bridge, existing play features in the southeast portion of the pier (referred to as 
Carousel Park) would be relocated. These play features are modern features of the pier (from 
the 1980s) and not considered contributing features or characteristics that would qualify it as a 
historical resource under CEQA. Nonetheless, under Alternative 3, this portion of the pier 
would be redesigned prior to project construction. Play features would be moved away from 
the bridge alignment (to the south, on the border of the pier), serving as a transition point 
between the pier and the beach, similar to existing conditions.  

Impact Determination under CEQA 

The Santa Monica Pier is not listed or eligible for listing on the NRHP; therefore, a 
determination regarding the project’s effect on the pier is not made under NEPA. The Santa 
Monica Pier is, however, designated as a City of Santa Monica landmark. Therefore, it 
qualifies as a historical resource under CEQA. 

Although structural modification of the pier would occur, the proposed project would not alter, 
directly or indirectly, any of the characteristics that qualify it for designation as a City of Santa 
Monica landmark in a manner that would diminish the integrity of the property’s location, 
design, setting, materials, workmanship, feeling, or association. In addition, minimization 
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measure CR-6 would ensure that Santa Monica Pier would maintain the characteristics that 
qualify it as a historical resource under CEQA. Therefore, impacts under CEQA would be less 
than significant. 

1601–1619 Ocean Front Walk 

Construction 

These properties were designated City of Santa Monica landmarks because they exemplify 
elements of the cultural, social, and economic history of Santa Monica, specifically, 
development of South Beach and the amusement tourism economy. They are located 
approximately 25 to 100 feet to south/southeast of the south side of the current bridge. These 
buildings were originally constructed between 1917 and 1924; the current bridge was 
constructed in 1939.  

Alternatives 1 and 2 propose to replace the existing Pier Bridge with a wider bridge, measuring 
approximately 490 feet long by approximately 64 feet wide, within the same alignment. The 
additional width would provide space for an ADA-compliant walkway along the south façade 
of the new bridge. Alternative 3 would replace the Pier Bridge with a wider bridge (40 feet 
wide) within the same alignment that would be used primarily for pedestrian and bicycle 
access. The new bridge, including the walkway, would be approximately 10 to 15 feet closer to 
the buildings at 1601–1619 Ocean Front Walk than the current bridge, depending on the 
alternative chosen. The new bridge would not alter, directly or indirectly, any of the 
characteristics that qualify it for designation as a City of Santa Monica landmark in a manner 
that would diminish the integrity of the properties’ location, design, setting, materials, 
workmanship, feeling or association. 

Under Alternative 1, bridge users would be redirected to a temporary vehicular bridge on Moss 
Avenue. Under Alternative 2, bridge users would be redirected to a temporary vehicular ramp 
in Parking Lot 1 North. Under Alternative 3, vehicular access during construction would be 
provided by a new bridge on Moss Avenue, similar to Alternative 1. However, this bridge 
would become a permanent feature, unlike Alternative 1. To construct this bridge, the retaining 
walls along Moss Avenue adjacent to the private property on the north and adjacent to Parking 
Lot 1 South would need to be removed and reconstructed. 

Despite replacing the retaining walls on Moss Avenue and bringing bridges closer to the 
buildings and parcels at 1601–1619 Ocean Front Walk, no permanent or temporary direct 
impacts are expected to affect the buildings and parcels at 1601–1619 Ocean Front Walk. This 
is because the contractor would be required to ensure the stability of the existing Pier Bridge 
during demolition and install temporary supports, if needed. Although the bridge structures 
would be closer to the existing buildings, they would not be connected to or touching them, 
thereby ensuring no transfer of vibration to the structures at 1601–1619 Ocean Front Walk. In 
addition, as required by the City, the contractor would have to comply with the Structure 
Monitoring Plan and Shoring Plan, described in avoidance measure CR-8, and Caltrans 
Standard Specification 5-1.36, which requires the contractor to document cracks (photos and 
video) before, during, and after construction to ensure that construction activities would not 
result in damage to adjacent historic buildings. 
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Operation 

Build Alternatives 1 and 2 do not propose any changes, directly or indirectly, that would 
permanently affect the properties at 1601–1619 Ocean Front Walk. The main change from 
existing conditions would be that the new replacement Pier Bridge would be located 10 to 15 
feet closer to the buildings but would not affect them directly or indirectly.  

Under Alternative 3, the Moss Avenue vehicular bridge would be a permanent project feature, 
providing a new route for vehicles to use when accessing the pier deck parking lot, thereby 
avoiding potential conflicts with pedestrians and bicyclists. This new elevated bridge structure 
would be adjacent to 1619 Ocean Front Walk structures and parcels. Although this would 
represent a change by replacing the existing local street (Moss Avenue) with a new elevated 
bridge to access the pier parking lot, the new bridge would not be elevated above the buildings 
at 1619 Ocean Front Walk. There would be no direct or indirect effects on the buildings or 
parcels themselves that would alter them physically or affect their use compared to their 
current use. Most access to these business is via Ocean Front Walk; this would remain the 
same under Alternative 3 because the proposed Moss Avenue bridge would span over Ocean 
Front Walk, similar to (but not as high as) the existing Pier Bridge north of the 1601–1619 
Ocean Front Walk properties. Locating the bridge next to the building and parcel would not 
result in any impacts that would diminish the characteristics or features that qualify the 
buildings and parcel as local landmarks and historical resources under CEQA, 

Impact Determination under CEQA 

The properties at 1601–1619 Ocean Front Walk are not listed or eligible for listing on the NRHP; 
therefore, a determination regarding the project’s effect on these properties and parcels is not 
made under NEPA. The properties at 1601–1619 are, however, designated as City of Santa 
Monica landmarks and landmark parcels. Therefore, they qualify as historical resources under 
CEQA. The proposed project would not alter, directly or indirectly, any of the characteristics of 
the buildings and parcels at 1601–1619 Ocean Front Walk that qualify them as historical 
resources under CEQA in a manner that would diminish the integrity of the properties’ location, 
design, setting, materials, workmanship, feeling, or association. Therefore, there would be no 
significant impact under CEQA. 

2.1.7.4 Avoidance, Minimization, and/or Mitigation Measures 

The measures below would be required for all build alternatives. 

CR-1 If human remains are discovered during construction, California Health and 
Safety Code Section 7050.5 states that further disturbances and activities shall 
cease in any area or nearby area suspected to overlie remains and the county 
coroner shall be contacted. Pursuant to Public Resources Code Section 
5097.98, if the remains are thought to be Native American, the coroner will 
notify the Native American Heritage Commission, which will then notify the 
most likely descendent. At that time, the person who discovered the remains 
will contact the District 7 Division of Environmental Planning to work with 
the most likely descendent on the respectful treatment and disposition of the 
remains. Further provisions of Public Resources Code Section 5097.98 are to 
be followed, as applicable. 
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CR-2 If buried cultural materials (such as flaked or ground stone, historic debris, 
building foundations, or non-human bone ) are inadvertently discovered 
during construction, all earthmoving activity within and around the immediate 
discovery area will be diverted until a qualified archaeologist can assess the 
nature and significance of the find. 

CR-3 If buried cultural resources, such as flaked or ground stone, historic debris, 
building foundations, or non‐human bone, are inadvertently discovered during 
ground‐disturbing activities, work shall stop in that area and within 100 feet of 
the find until a qualified archaeologist can assess the significance of the find 
and, if necessary, develop appropriate treatment measures. Treatment 
measures typically include developing avoidance strategies, capping with fill 
material, or mitigating impacts through data recovery programs such as 
excavation or detailed documentation. 

CR-4 Prior to the removal of any vegetation in Palisades Park, a landscape architect 
experienced in the identification and preservation of historic landscapes shall be 
employed to survey the area proposed for construction staging. The landscape 
architect will prepare a survey report that identifies any character-defining 
vegetation, and the contractor will be required to avoid removing any vegetation 
identified in the report. If this is not feasible, then the landscape architect will 
work with the contractor to replace any tree species in kind. This may result in 
preparation of a preservation and/or replanting plan. Project landscape plans 
shall adhere to the Secretary of the Interior’s Standards for the Treatment of 
Historic Properties, with Guidelines for the Treatment of Cultural Landscapes 
(Standards). According to the Standards, it is recommended that landscape 
features that are important for defining the historic character of the site not be 
removed. Any plans involving the removal or replacement of noted important 
landscape features should be developed in conjunction with a qualified 
architectural historian, historic architect, historic preservation professional, or 
historic landscape architect who satisfies the Secretary of the Interior’s 
Professional Qualification Standards in their respective field(s), pursuant to 36 
CFR 61. Any plan for removal or replacement of such landscape features shall 
be reviewed and approved by the City of Santa Monica Landmarks 
Commission and the City’s Urban Forester. Detailed design plans involving 
modifications to Palisades Park shall be submitted to the City’s Landmarks 
Commission for its review and approval prior to the beginning of any 
construction work, including removal of vegetation. A Certificate of 
Appropriateness, approved by the Landmarks Commission, is also required 
from the City for implementation of the proposed project. Any subsequent 
alterations of the property may require additional review and approval by the 
City’s Landmarks Commission and/or City staff members. 

CR-5 Prior to any construction related to the proposed project, a preservation plan 
shall be prepared to ensure the protection of the pier sign throughout 
construction. A Protection Plan and Materials Conservation Report, consistent 
with the Secretary of the Interior’s Standards, shall be prepared by a qualified 
historic preservation professional who satisfies the Secretary of the Interior’s 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.1-121

 

Professional Qualification Standards for History, Architectural History, or 
Architecture, pursuant to 36 CFR 61. This report shall be submitted to Caltrans 
and the City for their review and approval. The preservation plan shall include 
methods for protecting the sign in place, such as surrounding the supports or 
providing fencing and clearly marking and documenting in the construction 
plans that the contractor cannot move or damage the supports or any elements 
of the sign.  

CR-6 All of the modifications to the pier deck that are visible will be reconstructed 
and replaced in kind so as to maintain the historic character of the pier, with 
new materials matching the original/old design, color, texture, and other visual 
qualities. All such work shall be accurately reproduced, based on historical, 
pictorial, and physical documentation and evidence. 

CR-7 Prior to construction, the project site and adjacent historic resources will be 
photographed to record the existing condition for the historic record. The 
documentation will be kept on file at the City of Santa Monica. 

CR-8 The project shall include an Adjacent Structure Monitoring Plan and Shoring 
Plan (Plan), if necessary, to safeguard adjacent historic resources, including the 
Hippodrome and 1601–1619 Ocean Front Walk buildings, during construction 
from damage due to vibration, excavation, and general construction activities 
and mitigate the possibility of settlement due to the removal of adjacent soil. 
The Plan shall be prepared by a qualified and California-licensed Professional 
Engineer who is approved by the City of Santa Monica. The Plan typically 
includes performance standards that specify: 

 All new construction work will be performed so that adjacent buildings, 
including the Hippodrome and 1601–1619 Ocean Front Walk buildings, 
will not be adversely affected. 

 A qualified and California-licensed Professional Engineer will develop 
monitoring recommendations, based on preconstruction surveys of existing 
conditions. Monitoring may include the use of vibration monitors, elevation 
and lateral monitoring points, crack monitors, or other instrumentation 
determined necessary to protect adjacent buildings from construction-
related damage. 

 Vertical and horizontal movement will be determined by a California-
licensed land surveyor, and vibration thresholds will be below levels that 
could damage adjacent buildings. 

 If thresholds are met, or if noticeable structural damage becomes evident to 
the project contractor, work shall stop until feasible steps to reduce 
vibratory levels have been undertaken and minimization measures have 
been implemented to stabilize adjacent building and prevent construction-
related damage. Any damage to historic finish materials at nearby buildings 
shall be repaired in consultation with the adjacent property owner and a 
qualified preservation consultant and, if warranted, in a manner that meets 
the Secretary of the Interior’s Standards. 
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 If necessary, as determined by a California-licensed Professional 
Engineer, a shoring plan will be developed to protect adjacent historic 
resource from excavation or general construction procedures. The shoring 
plan will be developed by the contractor and submitted to the City of 
Santa Monica for review.	
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2.2 Physical Environment 

2.2.1 Hydrology and Floodplain 

2.2.1.1 Regulatory Setting 

EO 11988 (Floodplain Management) directs all federal agencies to refrain from conducting, 
supporting, or allowing any action in floodplains unless it is the only practicable alternative. 
FHWA requirements for compliance are outlined in 23 CFR 650 Subpart A.  

To comply with the FHWA requirements, the following must be analyzed:  

 Practicability of alternatives to any longitudinal encroachments. 

 Risks of the action. 

 Impacts on natural and beneficial floodplain values.  

 Support of incompatible floodplain development. 

 Measures to minimize floodplain impacts and preserve/restore any beneficial floodplain 
values affected by the project.  

The base floodplain is defined as “the area subject to flooding by a flood or tide having a 1% 
chance of being exceeded in any given year.” An encroachment is defined as “an action within 
the limits of the base floodplain.”  

2.2.1.2 Affected Environment 

Floodplains 

The city of Santa Monica is nearly fully urbanized, including an extensive stormwater 
drainage system. The city lacks open surface areas and has only a few open concrete drainage 
channels. As a result, the city does not have any natural floodplains remaining within its 
boundaries.  

The Federal Emergency Management Agency prepares flood insurance rate maps that indicate 
the locations of base floodplains that are subject to inundation by the 1%-annual-chance flood. 
The 1%-annual-chance flood (100-year flood), also known as the base flood, is a flood that has a 
1% chance of being equaled or exceeded in any given year. The base floodplain is the area that is 
subject to the flooding by the 1%-annual-chance flood. The base flood elevation is the water-
surface elevation of the 1%-annual-chance flood. 

The entire city falls within Flood Insurance Rate Map 06037C1590F, as seen in Figure 2.2.1-1. 
According to the map, all build alternatives require construction that falls under the definitions 
for Zone A, Zone X (Other Flood Areas), or Zone X (Other Areas). The definitions for these 
three zones are as follows: 
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 Zone A: No base flood elevations determined; 

 Zone X (Other Flood Areas): Areas of a 0.2%-annual-chance flood; areas of a 1%-annual-
chance flood, with average depths of less than 1 foot or drainage areas of less than 1 square 
mile; and areas protected by levees from a 1%-annual-chance flood; and 

 Zone X (Other Areas): Areas determined to be outside the 0.2%-annual-chance floodplain. 

According to the tsunami inundation map for the Beverly Hills quadrangle (see Figure 2.2.1-2), a 
portion of all build alternatives would be located within a tsunami inundation area. 

Groundwater 

The project site for all build alternatives is within the Santa Monica basin of the Los Angeles 
groundwater basin. This basin is divided into several subbasins. The project site is within the 
Coastal subbasin, as shown in Figure 2.2.1-3. Groundwater in this area is affected by the 
Inglewood fault. Groundwater levels differ on each side of the fault.  

The southern portion of the pier is over the Pacific Ocean. Because of the location of the project 
site, a portion of which extends onto land, the groundwater depth is anticipated to be at or very 
near mean sea level. The anticipated groundwater flow is to the southwest, toward the Pacific 
Ocean. 

2.2.1.3 Environmental Consequences 

No-Build Alternative 

The No-Build Alternative would not result in replacement of the Pier Bridge. Therefore, there 
would be no impacts on existing hydrologic conditions or floodplains.  

Build Alternatives 1, 2, and 3  

Construction and Operational Impacts 

Build Alternatives 1, 2, and 3 would build a replacement bridge within the same alignment of the 
existing Pier Bridge. Alternative 1 would construct a temporary vehicular bridge on Moss 
Avenue. Alternative 2 would construct a temporary vehicle ramp from Parking Lot 1 North. 
Alternative 3 would build a permanent vehicular bridge on Moss Avenue.  

All build alternatives would be located within Zone A, Zone X (Other Flood Areas), and Zone X 
(Other Areas). Zone A is a designated 100-year flood-hazard area that is susceptible to flooding 
during storms. In addition, all build alternatives would be located within a tsunami inundation 
area because of the proximity to the ocean. However, historically, California has suffered little 
tsunami damage. Predictive models for distant tsunamis indicate that wave heights of 10 to 
17 feet (3 to 5 meters) are exceeded, on average, once every 500 years along Santa Monica Bay 
(McCulloch 1985). Furthermore, all Pier Bridge alternatives would be elevated on beams, which 
reduce the threat that tsunami-generated waves pose.  
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 Figure 2.2.1‐1: Flood Insurance Rate Map of Project Site  

 
 Source: https://msc.fema.gov/portal/search.  
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Figure 2.2.1‐2: Tsunami Inundation Map of Project Site 

 
Source: California Geological Survey. Available: http://www.conservation.ca.gov/cgs/geologic_hazards/Tsunami/Inundation_Maps/ 
LosAngeles/Documents/Tsunami_Inundation_BeverlyHills_Quad_LosAngeles.pdf. 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica  Avoidance, Minimization, and/or Mitigation Measures 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.2-6

 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

[page	left	blank	intentionally] 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 

 

 
Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.2-7

 

Figure 2.2.1‐3: Main Santa Monica Basins and Subbasins  

 
Source: City of Santa Monica. 2010. Urban Water Management Plan. Available: https://www.smgov.net/uploadedFiles/Departments/ 
Public_Works/Water/Final%202010%20UMWP_July%202011.pdf.  
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The project would not alter or change existing hydrologic conditions during either construction 
or operation. Therefore, with respect to flooding, no adverse impacts under NEPA or significant 
impacts under CEQA are expected 

2.2.1.4 Avoidance, Minimization, and/or Mitigation Measures 

No adverse impacts under NEPA or significant impacts under CEQA related to hydrology would 
occur under the three alternatives because the project would not alter or change existing 
hydrologic conditions during either construction or operation. Therefore, mitigation measures are 
not required.  

2.2.2 Water Quality and Stormwater Runoff 

2.2.2.1 Regulatory Setting 

Federal Requirements: Clean Water Act 

In 1972, Congress amended the Federal Water Pollution Control Act, making the addition of 
pollutants to the waters of the United States from any point source6 unlawful unless the 
discharge is in compliance with a National Pollutant Discharge Elimination System (NPDES) 
permit. This act and its amendments are known today as the Clean Water Act (CWA). 
Congress has amended the act several times. In the 1987 amendments, Congress directed 
dischargers of stormwater from municipal and industrial/construction point sources to comply 
with the NPDES permit scheme. The important CWA sections are outlined below. 

 Sections 303 and 304 require states to issue water quality standards, criteria, and 
guidelines. 

 Section 401 requires an applicant for a federal license or permit to conduct any activity that 
may result in a discharge to waters of the United States to obtain certification from the state 
that the discharge will comply with other provisions of the act. This is most frequently 
required in tandem with a Section 404 permit request (see below). 

 Section 402 establishes NPDES, a permitting system for the discharge (except for dredged 
or fill material) of any pollutant into waters of the United States. Regional Water Quality 
Control Boards (RWQCBs) administer this permitting program in California. Section 
402(p) requires permits for discharges of stormwater from industrial/construction and 
municipal separate storm sewer systems (MS4s). 

 Section 404 establishes a permit program for the discharge of dredged or fill material into 
waters of the United States. This permit program is administered by the U.S. Army Corps 
of Engineers (USACE). 

The goal of the CWA is “to restore and maintain the chemical, physical, and biological 
integrity of the nation’s waters.” 

                                                      
6 A point source is any discrete conveyance, such as a pipe or a man-made ditch. 
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USACE issues two types of 404 permits: General and Standard permits. There are two types of 
General permits: Regional permits and Nationwide permits. Regional permits are issued for a 
general category of activities when they are similar in nature and cause minimal environmental 
effect. Nationwide permits are issued to allow a variety of minor project activities with no 
more than minimal effects.  

Ordinarily, projects that do not meet the criteria for a Nationwide Permit may be permitted 
under one of the USACE Standard permits. There are two types of Standard permits: 
Individual permits and Letters of Permission. For Standard permits, the USACE decision to 
approve is based on compliance with EPA Section 404 (b)(1) Guidelines (Guidelines) (EPA 
Code of Federal Regulations [CFR] 40 Part 230) and whether the permit approval is in the 
public interest. The Guidelines, which were developed by EPA in conjunction with USACE, 
allow the discharge of dredged or fill material into the aquatic system (waters of the U.S.) only 
if there is no practicable alternative that would have less adverse effects. The Guidelines state 
that USACE may not issue a permit if there is a least environmentally damaging practicable 
alternative (LEDPA) to the proposed discharge that would have lesser effects on waters of the 
U.S. and not have any other significant adverse environmental consequences. According to the 
Guidelines, documentation is needed to confirm that a sequence of avoidance, minimization, 
and compensation measures has been followed, in that order. The Guidelines also restrict 
permitting activities that violate water quality or toxic effluent standards, jeopardize the 
continued existence of listed species, violate marine sanctuary protections, or cause 
“significant degradation” to waters of the U.S. In addition, every permit from USACE, even if 
not subject to the Guidelines, must meet general requirements (see 33 CFR 320.4). A 
discussion of the LEDPA determination, if any, for the document is included in the Wetlands 
and Other Waters section. 

State Requirements: Porter-Cologne Water Quality Control Act  

California’s Porter-Cologne Water Quality Control Act (Porter-Cologne Act), enacted in 1969, 
provides the legal basis for water quality regulation within California. This act requires a 
“Report of Waste Discharge” for any discharge of waste (liquid, solid, or gaseous) to land or 
surface waters that may impair beneficial uses for surface and/or groundwater of the state. It 
predates the CWA and regulates discharges to waters of the state. Waters of the state include 
more than just waters of the United States (e.g., groundwater and surface waters that are not 
considered waters of the United States). In addition, it prohibits discharges of “waste,” as 
defined; this definition is broader than the CWA definition of “pollutant.” Discharges under 
the Porter-Cologne Act are permitted by Waste Discharge Requirements (WDRs) and may be 
required even when the discharge is already permitted or exempt under the CWA. 

The State Water Resources Control Board (SWRCB) and RWQCBs are responsible for 
establishing the water quality standards (objectives and beneficial uses) required by the CWA 
and regulating discharges to ensure compliance with the water quality standards. Details about 
water quality standards in a project area are included in the applicable RWQCB Basin Plan. In 
California, RWQCBs designate beneficial uses for all water body segments and then set the 
criteria necessary to protect such uses. As a result, the water quality standards developed for 
particular water segments are based on the designated use and vary, depending on that use. In 
addition, the SWRCB identifies waters that fail to meet standards for specific pollutants. These 
waters are then state listed in accordance with CWA Section 303(d). If a state determines that 
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waters are impaired for one or more constituents and the standards cannot be met through point-
source or nonpoint-source controls (NPDES permits or WDRs), the CWA requires the 
establishment of total maximum daily loads (TMDLs). TMDLs specify allowable pollutant loads 
from all sources (point, non-point, and natural) for a given watershed.  

State Water Resources Control Board and Regional Water Quality Control Boards 

The SWRCB administers water rights, sets water pollution control policy, and issues water board 
orders on matters of statewide application. It also oversees water quality functions throughout the 
state by approving Basin Plans, TMDLs, and NPDES permits. RWQCBs are responsible for 
protecting beneficial uses of water resources within their regional jurisdiction through planning, 
permitting, and enforcement authorities to meet this responsibility.  

National Pollutant Discharge Elimination System Program 

Municipal Separate Storm Sewer Systems  

Section 402(p) of the CWA requires the issuance of NPDES permits for five categories of 
stormwater discharges, including MS4 discharges. An MS4 is defined as “any conveyance or 
system of conveyances (e.g., roads with drainage systems, municipal streets, catch basins, curbs, 
gutters, ditches, human-made channels, storm drains) that is owned or operated by a state, city, 
town, county, or other public body having jurisdiction over stormwater and designed or used for 
collecting or conveying stormwater.” The SWRCB has identified the City as an owner/operator of 
an MS4 under federal regulations. The City is subject to the Los Angeles County (except Long 
Beach) MS4 permit, which covers all City rights-of-way, properties, facilities, and activities in the 
city. The SWRCB or the RWQCB issues NPDES permits for 5 years; permit requirements remain 
active until a new permit has been adopted. 

The Los Angeles County MS4 Permit (Order No. R4-2012-0175) was adopted on November 8, 
2012, and became effective on December 28, 2012.  

Construction General Permit 

Construction General Permit Order No. 2009-009-DWQ, adopted on September 2, 2009, became 
effective on July 1, 2010. The permit regulates stormwater discharges from construction sites 
that result in a Disturbed Soil Area (DSA) of 1 acre or greater and/or are smaller sites that are 
part of a larger common plan of development. By law, all stormwater discharges associated with 
construction activity where clearing, grading, and excavation result in soil disturbance of at least 
1 acre must comply with the provisions of the General Construction Permit. Construction activity 
that results in soil disturbances of less than 1 acre is subject to this Construction General Permit 
if the potential exists for significant water quality impairment from the activity, as determined by 
the RWQCB. Operators of regulated construction sites are required to develop stormwater 
pollution prevention plans; implement sediment, erosion, and pollution prevention control 
measures; and obtain coverage under the Construction General Permit. 

The 2009 Construction General Permit separates projects into Risk Levels 1, 2, or 3. Risk levels 
are determined during the planning and design phases and based on the potential for erosion and 
the transport of pollutants to receiving waters. The requirements are based on the risk level. For 
example, a Risk Level 3 (highest risk) project would require compulsory pH and turbidity 
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monitoring in stormwater runoff as well as aquatic biological assessments during specified 
seasonal windows before and after construction. For all projects that are subject to the permit, 
applicants are required to develop and implement an effective Stormwater Pollution Prevention 
Plan (SWPPP).  

Section 401 Permitting 

Under Section 401 of the CWA, any project that requires a federal license or permit and may result 
in a discharge to a water of the United States must obtain Section 401 certification, which certifies 
that the project will be in compliance with state water quality standards. The most common federal 
permits that trigger Section 401 certification are CWA Section 404 permits, which are issued by 
USACE. Section 401 permit certifications are obtained from the appropriate RWQCB, depending 
on the project location, and required before USACE issues a Section 404 permit. In some cases, the 
RWQCB may have specific concerns regarding discharges associated with a project. As a result, 
the RWQCB may issue a set of requirements (i.e., WDRs) under the State Water Code (Porter-
Cologne Act) that are to be implemented for the protection or benefit of water quality. The 
requirements may include specific features, effluent limitations, monitoring, or plan submittals. 
WDRs can be issued to address both a project’s permanent and temporary discharges.  

2.2.2.2 Affected Environment 

Watershed 

The project site is located within the Santa Monica Bay watershed (Figure 2.2.2-1) (Los Angeles 
County Department of Public Works 2016). The Santa Monica Bay watershed contains 
27 subwatersheds, which are separated into seven jurisdictions. Much of the terrain in the 
northern portion of the watershed is rugged open space, with many canyons that carry runoff 
directly to the bay. The mid- and southern portions of the watershed are more urbanized and 
include portions of Los Angeles, Santa Monica, El Segundo, Manhattan Beach, Redondo Beach, 
Palos Verdes Estates, and Rancho Palos Verdes. This area is highly developed with a network of 
storm drains that carry flows to the bay. The project site is in the south Santa Monica Bay 
subwatershed (City of Los Angeles 2016). 

Receiving Surface Waters 

There are no surface waters within the project site, which is approximately 0.15 mile west of Santa 
Monica Bay and more than 3.5 miles north of Marina del Rey. The project site is served by a series 
of underground storm drains and water quality treatment features (e.g., catch basins, clarifiers, 
continuous deflective separator [CDS] units [hydrodynamic separators]) (Figure 2.2.2-2 [City of 
Santa Monica 2016b]). The project site ultimately discharges through the City’s Pier Drain to 
Santa Monica Bay. The Pier Drain is one of Santa Monica’s largest storm drains. The Pier Drain 
connects to the Santa Monica Urban Runoff Recycling Facility, otherwise known as 
“SMURRF.” The SMURRF treats dry-weather runoff (e.g., from excessive irrigation, spills, 
construction sites, pool draining, car washing, washing down paved areas, initial wet-weather 
runoff) that used to go directly to Santa Monica Bay through storm drains (City of Santa Monica 
2016a). Approximately 80,000 to 120,000 gpd of urban runoff from parts of Santa Monica and 
Los Angeles is currently treated by the conventional and advanced treatment systems at the 
SMURRF (City of Santa Monica 2016a).  
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Figure 2.2.2‐1: Watersheds 

 

 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.2-14

 

Drainage Pattern 

Dry-weather flows collected from the parking lot north of the pier as well as underground drains 
beneath the pier are diverted to the City’s storm drain system (City of Santa Monica 2016a). A 
pumping station on the project site (on Marvin Braude Bike Trail on the south side of the pier) 
pumps the dry-weather flows from the City’s pier drainage basin to the City’s sanitary sewer 
system for treatment prior to discharge to Santa Monica Bay (City of Santa Monica 2016a) (refer 
to Figure 2.2.2-2, which shows the storm drain network in the project area).  

Water Quality  

Under CWA Section 303(d), states are required to submit a list to EPA that identifies waters 
within their boundaries that fail to meet water quality standards (impaired waters) and water 
quality parameters (i.e., pollutants) (referred to as the “303(d) List”). The project site discharges 
to offshore and nearshore Santa Monica Bay, which is included on the SWRCB 303(d) List of 
impaired water bodies. Santa Monica Bay’s offshore and nearshore listed impairments are shown 
in Table 2.2.2-1. 

Table 2.2.2-1: Overview of Water Quality Impairments in the Santa Monica Bay Study Area  

Water Body Listed Impairments Potential Sources 
Estimated EPA TMDL 
Completion 

Santa 
Monica Bay 
Offshore/ 
Nearshore 

DDT (tissue and sediment) Source Unknown Completed March 2012 

Debris Source Unknown Completed November 2010 

Fish consumption advisory Source Unknown Addressed by PCB/DDT TMDL 

PCBs (tissue and sediment) Source Unknown Completed March 2012 

Sediment toxicity Source Unknown Addressed by PCB/DDT TMDL 

Source: SWRCB 2017.  
PCBs = polychlorinated biphenyls; DDT = dichloro-diphenyl-trichloroethane 

 

2.2.2.3 Environmental Consequences 

This section describes potential impacts on water quality and stormwater runoff that could result 
from the proposed project. Construction activities may result in short-term impacts, such as the 
input of sediment loads and spills into water bodies. Long-term impacts include the increased 
potential for polluted runoff into water bodies.  

No-Build Alternative 

If the proposed project were not built, there would be no alterations or improvements to the 
existing Pier Bridge and, therefore, no changes to the existing environment, no disturbance of 
soils, and no increase in the amount of impervious areas. It would present no potential impacts in 
terms of water quality or stormwater runoff. The No-Build Alternative would not result in new or 
additional impacts on hydrology, water quality, or stormwater runoff relative to existing 
conditions.
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Figure 2.2.2‐2: Storm Drain Map 

 
Source: City of Santa Monica	
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Build Alternatives 1, 2 and 3  

Construction  

During construction, stormwater discharges can, if not properly managed, negatively affect the 
chemical, biological, and physical properties of downstream receiving waters. Because of 
disturbances in landscaped areas, sediment is the most likely pollutant; however pH and non-
visible pollutants are also concerns. Soil erosion is the process by which soil particles are 
removed from the land surface by wind, water, or gravity. The rate of erosion increases when 
land is cleared or altered and left unprotected. Construction sites, if unprotected, can erode at 
rates in excess of 100 times the natural background rate of erosion. Sediment resulting from 
excessive erosion is a pollutant. Sedimentation is the settling out of particles that are transported 
by water. Erosion and sedimentation affect water quality through interference with 
photosynthesis, oxygen exchange, and the respiration, growth, and reproduction of aquatic 
species. In addition, other pollutants, such as nutrients, trace metals, and hydrocarbons, can 
attach to sediment and travel downstream, which could contribute to degradation with respect to 
water quality. Effective sediment control begins with proper erosion control, which minimizes 
the availability of particles that settle downstream.  

Short-term or temporary construction impacts on water quality, including biological, 
physical/chemical, and human-use impacts, would have the potential to occur during 
demolition of the existing bridge and construction of the new bridge. The proposed project 
would disturb approximately 3.5 acres of land during construction activities, which would 
include the establishment and use of the construction staging area(s), stockpiling, operating 
heavy construction equipment (e.g., graders, excavators), widening roads, or providing new 
drainage facilities. Water quality impacts would be associated with these land-disturbing 
activities. 

Because no work would occur within any waters of the United States, the proposed project 
would not require Section 401 water quality certification. The proposed project would comply 
with the Construction General Permit, which would require implementation of a SWPPP to 
address erosion and sedimentation issues at the project site during construction. Compliance with 
the Construction General Permit (Minimization Measure WQ-1) and implementation of 
temporary best management practices (BMPs), consistent with the SWPPP (Minimization 
Measure WQ-2), would reduce the potential for such impacts. BMPs are designed to maintain 
construction areas so that pollutants in stormflows are not carried off‐site and into the drainage 
system. Temporary BMPs, such as silt fences, straw waddles, sediment traps, gravel sandbag 
barriers, or other effective sediment and erosion control BMPs, would be implemented to control 
runoff and erosion during construction. Implementation of erosion and sediment control BMPs 
would prevent substantial levels of soil erosion and sedimentation from occurring, thereby 
protecting water quality. With implementation of Minimization Measures WQ-1 and WQ-2, the 
proposed project would not violate state water quality standards or otherwise substantially 
degrade water quality. Impacts would be less than significant during construction. The 
minimization measures are discussed in Section 2.2.2.4, Avoidance, Minimization, and/or 
Mitigation Measures. 
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Operation 

Under Build Alternatives 1 and 2, the existing Pier Bridge would be replaced by a wider bridge 
within the same alignment. This wider replacement bridge would add approximately 
14,700 square feet of new impervious surfaces. The replacement bridge would be elevated above 
existing impervious surfaces (i.e., roadways) and therefore would result in a small loss of 
pervious surfaces (i.e., landscaping adjacent to and under the existing bridge).  

Alternative 3 would replace the existing Pier Bridge with a new bridge of the same width and, in 
addition, construct a permanent vehicular bridge on Moss Avenue. The replacement Pier Bridge 
would not result in a change in the amount of pervious surfaces at the project site because the 
bridge would be the same width. The permanent vehicular bridge on Moss Avenue would add 
approximately 4,350 square feet of new impervious surfaces compared with the existing 
condition. However, the permanent vehicular bridge on Moss Avenue would be elevated above 
existing impervious surfaces (i.e., roadways) and would not result in the removal of existing 
pervious surfaces. As a result, stormwater drainage patterns under all alternatives would remain 
similar to existing conditions, just slightly modified to accommodate the additional elevated 
pervious surfaces. 

During operation of the proposed project, water quality impacts would be similar to existing 
conditions. Under Build Alternatives 1 and 2, there would be more impervious surfaces to collect 
stormwater. However, the increase would be minor in comparison to existing conditions and 
would not result in substantial sources of additional pollutants. Potential post-construction 
sources of water pollution associated with this project would include stormwater runoff, which 
could contain sediment from soil erosion, petroleum and wear products from motor vehicle 
operation, and hazardous materials from accidental spills. Contaminants in runoff from the 
replacement bridge would include sediment, oils and grease, and metals, similar to existing 
conditions.  

The existing drainage facilities would be modified, as necessary, to accommodate the widened 
bridge under Alternatives 1 and 2 as well as the replacement bridge and the new bridge over 
Moss Avenue under Alternative 3. For example, storm drains may be adjusted or relocated; 
additional catch basins may be used to capture stormwater. However, overall storm drain 
patterns would remain unchanged. Stormwater would continue to be collected and routed to the 
sanitary sewer system for treatment prior to discharge into Santa Monica Bay. As a result, the 
proposed project would not discharge additional pollutants, and impacts would be less than 
significant.  

With implementation of Minimization Measure WQ-1, the proposed project would not violate 
state water quality standards or otherwise substantially degrade water quality. Impacts would be 
less than significant during operation. Minimization Measure WQ-1 is discussed in the next 
section. 

2.2.2.4 Avoidance, Minimization, and/or Mitigation Measures 

Minimization Measures WQ-1 and WQ-2, discussed below, would be implemented to avoid or 
minimize the potential hydrology and water quality impacts of the proposed project.  
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WQ-1 The proposed project will comply with the provisions of the National Pollutant 
Discharge Elimination System (NPDES) Permit and Waste Discharge 
Requirements for Municipal Separate Storm Sewer System (MS4) Discharges 
within the Coastal Watersheds of Los Angeles County, Except Those 
Discharges Originating from the City of Long Beach MS4 (Order No. R4-
2012-0175, NPDES No. CAS004001) and the NPDES General Permit for 
Stormwater Discharges Associated with Construction and Land Disturbance 
Activities (Construction General Permit) (Order No. 2009-0009-DWQ, 
NPDES No. CAS000002) and any subsequent permits in effect at the time of 
construction.  

WQ-2 The proposed project will comply with the Construction General Permit by 
preparing and implementing a Stormwater Pollution Prevention Plan 
(SWPPP) to address issues related to construction activities, pieces of 
equipment, and materials that have the potential to affect water quality and 
risk levels. The SWPPP will identify the sources of pollutants that may affect 
the quality of stormwater and include best management practices (BMPs), 
such as sediment controls, catch basin inlet protection, construction materials 
management, and non-stormwater BMPs, to control pollutants. All work 
must conform to the construction site BMP requirements specified in the 
latest edition of the California Department of Transportation Construction 
Site Best Management Practices Manual to control and minimize the impacts 
of construction and construction-related activities, materials, and pollutants 
on the watershed. These include, but are not limited to, temporary sediment 
control, temporary soil stabilization, waste management, materials handling, 
and other non-stormwater BMPs. 

2.2.3 Geology/Soils/Seismicity/Topography 

2.2.3.1 Regulatory Setting 

For geologic and topographic features, the key federal law is the Historic Sites Act of 1935, 
which establishes a national registry of natural landmarks and protects “outstanding examples of 
major geological features.” Topographic and geologic features are also protected under CEQA.  

This section discusses geology, soils, and seismic concerns as they relate to public safety and 
project design. Earthquakes are prime considerations in the design and retrofit of structures. The 
Caltrans Office of Earthquake Engineering is responsible for assessing the seismic hazard for 
Caltrans projects. Structures are designed using the Caltrans Seismic Design Criteria (SDC), which 
provide the minimum seismic requirements for highway bridges in California. A bridge’s category 
and classification determine its seismic performance level and the methods used for estimating 
seismic demands and structural capabilities. For more information, please see the Caltrans SDC.  

2.2.3.2 Affected Environment 

The project site is in Los Angeles County, California, in the city of Santa Monica. In the project 
area, Colorado Avenue runs in a northeast–southwest direction as it crosses western Santa 
Monica, leading to Santa Monica Pier. In the immediate project area, Ocean Avenue runs in a 
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northwest–southeast direction parallel to the Santa Monica shoreline. Pacific Coast Highway 
(PCH) crosses under the intersection of Colorado Avenue and Ocean Avenue within the 
McClure Tunnel. Moomat Ahiko Way is a divided road that provides a connector road from 
Ocean Avenue to PCH. Apian Way is a surface street that provides access to the beach and 
beachside businesses on the south side of Santa Monica Pier. The Colorado Avenue Viaduct is a 
16-span bridge that crosses over the top of Moomat Ahiko Way and Apian Way and then 
terminates Colorado Avenue at Santa Monica Pier. 

The city of Santa Monica does not have faults that have been designated as active Earthquake 
Fault Zones (formerly known as Alquist-Priolo Special Studies Zones) by the California 
Geological Survey. However, the Santa Monica fault, which extends through the city, is believed 
to be potentially active and, therefore, has been designated as a Fault Hazard Management Zone 
in the Seismic Safety Element of the City of Santa Monica General Plan (1995). In addition, it 
has been preliminarily identified by the California Geological Survey as an Alquist Priolo Zone. 
The Santa Monica fault is part of a system of faults along the southern boundary of the 
Transverse Ranges. Historical seismicity patterns indicate that the southern elements of the fault 
system have been the most active (Earth Mechanics 2008). Several local earthquakes have 
generated shaking in the vicinity of the Pier Bridge. 

The Seismic Hazard Zone map for the Beverly Hills quadrangle (1998) indicates that sands along 
the beach and in the canyons are susceptible to liquefaction. The alluvial material in the bluffs is 
generally dense and not anticipated to experience significant settlement during service (static) 
conditions; however, isolated thin layers below the water table are likely to be susceptible to mild 
to moderate liquefaction. According to the soil information obtained during the 2008 field 
investigation by Earth Mechanics, the project site is underlain by alluvial deposits that consist of 
sand, sand with silt, silty sand, sandy silt, silty clay, and gravel. Between the road grade at 
Abutment 1 (approximately elevation +60 feet) and approximately elevation +15 feet, foundation 
soils are predominately moist loose to medium-dense silty sand and sandy silt, with occasional clay 
and gravel lenses. This material is underlain by predominately medium-dense to dense silty sand, 
sandy silt, and occasional sandy gravel layers to the deepest elevations penetrated. Groundwater 
was encountered in all five boring locations, between approximately elevation +1.5 and +6 feet. 
The liquefaction potential of the foundation materials throughout the project site ranges from low 
to high. Higher risk areas are found beneath the western portion of the pier structure. 

The site does not have significant surficial expansive materials, but site soils may be corrosive to 
metals. Representative samples of soils from throughout the project area were tested to determine 
corrosivity, including minimum resistivity, pH, soluble sulfate content, and soluble chloride 
content. According to Caltrans criteria (2003), soils are corrosive if the pH is 5.5 or less, the 
chloride concentration is 500 parts per million (ppm) or greater, or the sulfate concentration is 
2,000 ppm or greater. Based on the test results, the on-site soils are considered to be corrosive to 
bare metals and concrete. 

The Seismic Hazard Zone map for the Beverly Hills quadrangle (California Department of 
Conservation 1998) indicates that the coastal bluffs are susceptible to earthquake‐induced 
landslides. Because the liquefiable layers in the bluffs occur in isolated locations, the potential 
for lateral spreading is expected to be low. The Seismic Safety Element of the City’s General 
Plan (1995) describes the history of slope failures along the coastal bluffs in the area. A total of 
16 slides were reported between 1930 and 1958. 
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2.2.3.3 Environmental Consequences 

No-Build Alternative 

The No-Build Alternative would not result in replacement of the Pier Bridge. Therefore, there 
would be no impacts on the existing geology, soils, topography, or seismic conditions in the 
vicinity of the project site.  

Build Alternatives 1, 2, and 3  

Construction and Operational Impacts 

Build Alternatives 1, 2, and 3 would build a replacement bridge within the same alignment of the 
existing Pier Bridge. Alternative 1 would construct a temporary vehicular bridge on Moss 
Avenue. Alternative 2 would construct a temporary vehicle ramp from Parking Lot 1 North. 
Alternative 3 would build a permanent vehicular bridge on Moss Avenue. 

The proposed project would have a beneficial effect because the structurally deficient bridge 
would be replaced with one that would comply with the current, more stringent code 
requirements for seismic safety as well as applicable provisions of the latest Caltrans seismic and 
bridge-design codes. All three build alternatives would be required by law to comply with the 
Uniform Building Code and local regulations. Therefore, it is not expected that construction or 
operation of the build alternative would expose people or structures to a substantial increased 
risk of loss, injury, or death. 

2.2.3.4 Avoidance, Minimization, and/or Mitigation Measures 

In general, with respect to construction of the project build alternatives, the geologic and seismic 
hazards can be effectively mitigated by employing sound engineering practices in the design and 
construction of the replacement pier bridge as well as associated structures. However, because of 
the potential for strong seismic ground shaking, soil liquefaction, and unsuitable soil conditions, 
which would be applicable to all three build alternatives, the measure stated below would be 
implemented. 

GEO-1 The following actions shall be incorporated into the project: 

 Removal of unsuitable subgrade soils and replacement with engineered 
fill,  

 Use of coated or nonmetallic (i.e., concrete or polyvinyl chloride [PVC]) 
pipes that are not susceptible to corrosion,  

 Construction of foundations using sulfate-resistant concrete,  

 Support of structures on deep-pile foundation systems,  

 Densification of compactable subgrade soils with in-situ techniques, and  

 Placement of moisture barriers above and around expansive subgrade soils 
to help prevent variations in soil moisture content. 
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2.2.4 Paleontology 

2.2.4.1 Regulatory Setting 

Paleontology is a natural science. It focuses on the ancient animal and plant life preserved in the 
geologic record as fossils.  

A number of federal statutes specifically address paleontological resources, their treatment, and 
funding for mitigation as a part of federally authorized projects.  

One statute, 16 United States Code (USC) 431–433 (the “Antiquities Act”), prohibits 
appropriating, excavating, injuring, or destroying any object of antiquity situated on federal land 
without the permission of the secretary of the department of government having jurisdiction over 
the land. Fossils are considered “objects of antiquity” by the Bureau of Land Management, the 
National Park Service, the U.S. Forest Service, and other federal agencies. In addition,16 USC 
461–467 (the National Registry of Natural Landmarks) establishes the National Natural 
Landmarks program. Under this program, property owners agree to protect biological and 
geological resources such as paleontological features. Federal agencies and their agents must 
consider the existence and location of designated National Natural Landmarks as well as areas 
that meet the criteria for national significance, in assessing the effects of their activities on the 
environment under NEPA. Furthermore,16 USC 470aaa (the Paleontological Resources 
Preservation Act) prohibits excavating, removing, or damaging paleontological resources located 
on federal land that are under the jurisdiction of the Secretaries of the Interior or Agriculture 
without first obtaining an appropriate permit. The statute establishes criminal and civil penalties 
for fossil theft and vandalism on federal lands. Also, 23 USC 1.9(a) requires the use of federal-
aid funds to be in conformity with federal and state law, and 23 USC 305 authorizes the 
appropriation and use of federal highway funds for paleontological salvage, as necessary, by the 
highway department of any state, in compliance with 16 USC 431–433, above, and state law. 

Under California law, paleontological resources are protected under CEQA. 

2.2.4.2 Affected Environment 

The Pier Bridge is situated on the western edge of the Los Angeles Basin in the city of Santa 
Monica at approximately 20 to 105 feet above mean sea level. The project area is developed with 
Santa Monica Pier, Santa Monica State Beach, a parking lot, lifeguard station, and Pacific Coast 
Highway (SR-1). On top of a cliff above the pier are Ocean and Colorado Avenues and Palisades 
Park.  

Regionally, the project area lies within the northern portion of the Peninsular Ranges geomorphic 
province. This province consists of a series of generally northwest-trending mountain ranges, 
such as the Puente Hills and Santa Ana Mountains, with broad valleys between. The northern 
edge of the Peninsular Ranges is marked by a broad sediment-filled trough known as the 
Los Angeles Basin. At the northern edge of the Los Angeles Basin, complex tectonic interactions 
have uplifted a series of east-/west-trending mountain ranges, including the Santa Monica 
Mountains and the San Gabriel Mountains, to form the adjacent Transverse Ranges geomorphic 
province.  
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Surface geology in the project area consists of active beach sands and fill under the pier and 
beach, with Quaternary alluvium inland of Appian Way. Older alluvium in the project area is 
Pleistocene in age (10,000 to 1.2 million years old), primarily the fan deposits derived from the 
Santa Monica Mountains to the north. These older Quaternary sediments are known to contain 
fossils. The deposits are a mixture of bedded sands, gravels, and clays and occur at an unknown 
depth in the project area under a thin veneer of younger Holocene (less than 10,000 years old) 
sediments. However, in the Los Angeles Basin, these older Quaternary sediments typically occur 
at depths of 5 to 10 feet below the ground surface (bgs).  

The Natural History Museum of Los Angeles County (LACM) completed a search of its 
vertebrate paleontology records for recorded fossil resources in the vicinity of the project site. 
This review found two known fossil localities in nearby sediments, similar to those in the project 
area (McLeod 2016), as indicated in Table 2.2.4-1.  

Table 2.2.4-1: Fossil Localities in the Vicinity of the Project Area 

Locality 
Number¹ Approximate Location² Fossils Found 

 
Depth of Fossil 

LACM 5462 1.8 miles northeast of Santa Monica Pier Extinct lion, Felis atrox 6 feet bgs 

LACM 7879 2.0 miles east of Santa Monica Pier Fossil horse, Equus; ground 
sloth, Paramylodon 

More than 11 feet bgs 

Notes: 
The exact location of fossil localities is not provided to the public to avoid any loss of paleontological resources. 

Source: LACM, 2016. 
	

Because of the built-up nature of the project study area, a paleontological field survey was not 
conducted. 

2.2.4.3 Environmental Consequences 

For the purposes of this EIR, and in accordance with Section 21084.1 of CEQA and Appendix G 
of the State CEQA Guidelines, the proposed project would have a significant adverse 
environmental impact if it would:  

Directly or indirectly destroy a unique paleontological resource or site or unique 
geologic feature. 

Impacts under the build alternatives would be similar. However, the No-Build Alternative would 
not involve earthmoving or other construction activities and therefore would not have any impact 
on paleontological resources. 

Build Alternatives 

Construction 

Construction associated with the build alternatives could involve demolition, grading, 
excavation, utility relocation, and other earthmoving activity. Depending on the previous level of 
disturbance, this has the potential to affect sensitive geologic units and, therefore, has the 
potential to disturb, damage, or destroy significant, scientifically important fossil resources.  
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Within the boundaries of the project footprint, the active beach sands are unlikely to 
encompass fossil materials. These areas are not considered sensitive for paleontological 
resources. The uppermost Holocene alluvium has been disturbed by previous grading and is 
not of an age that would encompass fossil resources. It is unlikely that fossil remains in the 
Holocene alluvium would be intact. However, at depth, the alluvial sediments transition 
gradually to older Quaternary sediments. These older Quaternary alluvium sediments are 
considered sensitive for paleontological resources, and the potential exists to encounter 
significant vertebrate fossils. Surface grading or very shallow excavations into the alluvial 
deposits are unlikely to expose significant fossilized remains. However, excavations to depths 
of 5 feet or more, extending into the older Quaternary deposits, may expose significant 
fossilized vertebrate remains. 

Ground disturbance in geologic units known to contain scientifically significant fossils may have 
significant impacts on nonrenewable paleontological resources (State CEQA Guidelines, 
14 California Code of Regulations Sections 15064.5[3] and 15023; State CEQA Guidelines 
Appendix G, Section V, Part C). Grading and other earthmoving activities may result in 
significant direct impacts on paleontological resources. Implementation of Mitigation Measure 
PAL-1, below, would reduce these project impacts to a less-than-significant level. 

Operation  

Operation of the proposed project would not result in adverse effects on paleontological 
resources. No elements of the bridge’s operation would result in further excavations or other 
disturbances of paleontological resources. 

2.2.4.4 Avoidance, Minimization, and/or Mitigation Measures 

PAL-1 Because of the paleontological potential of the older Quaternary alluvium, a 
qualified vertebrate paleontologist shall be retained by the City or construction 
contractor to oversee monitoring during earthmoving activities with the 
potential to affect this formation. Excavations can be monitored by a qualified 
paleontological monitor under the supervision of the qualified paleontologist. 
Monitoring shall be conducted during construction activities that can be 
feasibly monitored. Deep-drilled, poured-in-place concrete shafts will be 
monitored only if possible (e.g., during initial clearing and grading of the shaft 
sites). Monitoring of earthwork in the older Quaternary alluvium will reduce 
potential impacts to a less-than-significant level.  

 Monitoring may be reduced if the potentially fossiliferous unit described 
herein is, upon exposure and examination by qualified paleontologic 
personnel, determined to have low potential for containing fossil resources. 

 The paleontologic monitor shall be equipped to salvage fossils as they are 
unearthed to avoid construction delays and remove samples of sediments that 
are likely to contain the remains of small fossil invertebrates and vertebrates. 
The monitor shall have authority to temporarily divert grading away from 
exposed fossils to recover the fossil specimens professionally and efficiently 
and collect associated data. All efforts to avoid delays in project schedules 
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shall be made. To prevent construction delays, paleontological monitors shall 
be equipped with the necessary tools for the rapid removal of fossils and 
retrieval of associated data. This equipment shall include handheld global 
positioning system receivers, digital cameras, and cell phones as well as a tool 
kit with specimen containers, matrix sampling bags, field labels, field tools 
(e.g., awls, hammers, chisels, shovels, etc.), and plaster kits. At each fossil 
locality, field data forms shall be used to record pertinent geologic data, 
stratigraphic sections shall be measured, and appropriate sediment samples 
shall be collected and submitted for analysis. 

 Fossils collected, if any, shall be transported to a paleontological laboratory 
for processing where they shall be prepared to the point of curation, identified 
by qualified experts, listed in a database to facilitate analysis, and then 
deposited in a designated paleontological curation facility such as the Natural 
History Museum of Los Angeles County. 

 Following analysis, a report of findings with an appended itemized inventory 
of specimens shall be prepared. The report and inventory, when submitted to 
the appropriate lead agency, along with confirmation of the curation of 
recovered specimens into an established, accredited museum repository, shall 
signify completion of the program to mitigate impacts on paleontological 
resources. 

Level of Significance after Mitigation 

Impacts on paleontological resources, if any are found, are expected to be reduced to a less-than-
significant level with implementation of Mitigation Measure PAL-1, as identified above. 

2.2.5 Hazardous Waste/Materials 

This section describes existing conditions and the applicable regulatory requirements related to 
hazards and hazardous materials as well as the proposed project’s potential for hazardous 
materials impacts on people or the surrounding environment.  

2.2.5.1 Regulatory Setting 

A hazardous material is any substance that—because of its quantity, concentration, or physical or 
chemical properties—may pose a hazard to human health or the environment. Hazardous 
materials in various forms can cause death, serious injury, or long-lasting health effects. Some 
may damage buildings, homes, or other property. Hazards to human health and the environment 
can occur during the production, storage, transportation, use, or disposal of hazardous materials. 

Hazardous materials, including hazardous substances and wastes, are regulated by many state 
and federal laws. Statutes govern the generation, treatment, storage, and disposal of hazardous 
materials, substances, and waste as well as the investigation and mitigation of waste releases, 
with consideration given to air and water quality, human health, and land use.  
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The primary federal laws for regulating hazardous wastes/materials are the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Resource 
Conservation and Recovery Act of 1976 (RCRA). The purpose of CERCLA, often referred to as 
“Superfund,” is to identify and clean up abandoned contaminated sites so that public health and 
welfare are not compromised. The RCRA provides for “cradle to grave” regulation of hazardous 
waste generated by operating entities. Other federal laws include: 

 Community Environmental Response Facilitation Act of 1992, 

 Clean Water Act, 

 Clean Air Act, 

 Safe Drinking Water Act, 

 Occupational Safety and Health Act, 

 Atomic Energy Act, 

 Toxic Substances Control Act, and  

 Federal Insecticide, Fungicide, and Rodenticide Act. 

In addition to the acts listed above, Executive Order 12088, Federal Compliance with Pollution 
Control Standards, mandates that necessary actions be taken to prevent and control 
environmental pollution when federal activities or federal facilities are involved. 

California regulates hazardous materials, waste, and substances under the authority of the 
California Health and Safety Code and is authorized by the federal government to implement 
RCRA in the state. California law addresses specific hazardous-waste issues related to handling, 
storage, transportation, disposal, treatment, reduction, cleanup, and emergency planning. The 
Porter-Cologne Water Quality Control Act restricts the disposal of waste and requires cleanup 
when such waste could affect the quality of groundwater or surface water, even when the waste 
is below hazardous concentrations. California regulations that pertain to waste management and 
prevention as well as contamination cleanup include Title 22, Division 4.5, Environmental 
Health Standards for the Management of Hazardous Waste; Title 23, Waters; and Title 27, 
Environmental Protection. In addition, the City of Santa Monica identifies the following 
materials as hazardous (City of Santa Monica 1995): 

 Substances on the list prepared by the Director of Industrial Relations pursuant of Labor 
Code Section 6382; 

 Hazardous substances defined in the California Health and Safety Code, Sections 25316 and 
25532; 

 Any substance that is classified by the National Fire Protection Association as a flammable 
liquid, a Class II combustible liquid, or a Class III-A combustible liquid; 

 Any substance on the master list of hazardous substances prepared in accordance with 
California Health and Safety Code Section 25281; and 

 Any substance required to be disclosed under Chapter 3, Article V, of the Municipal Code, as 
related to toxic chemical disclosure. 
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Municipal Code Section 5.24.010 requires all businesses to notify the City if they use, store, or 
manufacture any quantity of a hazardous or extremely hazardous material. With respect to 
hazardous materials, an annual business plan must be submitted if a business uses, stores, or 
manufactures 55 gallons (208 liters) or more of a liquid, 500 pounds (227 kilograms) or more of 
a solid, or 200 cubic feet (5.7 cubic meters) or more of a gas at stand temperature and pressure. 
In addition to inventorying the materials in question, the business plan must describe emergency 
response plans and procedures to be used in the event of an accident. 

Municipal Code Section 8.104 requires the installation, operation, and removal of underground 
storage tanks to be performed under the authority of City-issued permits. In addition, the 
investigation, assessment, and cleanup of a release from an underground storage tank are to be 
overseen by the City, pursuant to Municipal Code Section 8.104. 

2.2.5.2 Affected Environment 

Review of Environmental Hazardous Materials Databases 

An Initial Site Assessment (ISA) was performed by ICF International for the Santa Monica Pier 
Bridge Replacement Project in May 2016. The purpose of the ISA was to compile and evaluate 
reasonably available information regarding recognized environmental concerns (RECs) associated 
with either the proposed project or the vicinity. REC refers to the presence or likely presence of 
any hazardous substances or petroleum products in, on, or at a property due to any release to the 
environment under conditions that are indicative of a release to the environment or under 
conditions that pose a material threat of a future release to the environment.  

As part of the ISA, a database search for environmental information was conducted to understand 
the physical setting and conditions and determine historic uses at the project site and in the vicinity. 
Information obtained was used to evaluate current and past uses at adjoining properties and assess 
potential environmental impacts from these properties on the proposed project.  

Project Site 

Santa Monica Pier was not listed in any of the databases that were reviewed. As such, no 
environmental conditions associated with the project area were considered RECs in the ISA.  

Nearby Sites 

The table below lists nearby facilities that were identified during the database search as having 
some potential to affect the proposed project. The list of facilities includes their distance to the 
project, the databases they were identified in, and their regulatory status. In addition to the sites 
listed in the table below, 47 sites were listed exclusively in either the EDR Historic Auto 
database (33 sites) or EDR Historic Cleaners database (14 sites). These sites were excluded from 
further analysis in the ISA because they had no history of violations.  
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Table 2.2.5-1: Facilities Near the Project Site Identified during Database Search 

Site Address 

Distance 
from the 
Project Databases Site Status Summary 

Potential to Affect 
the Project 

Sears #1178 302 
Colorado 
Avenue 

0.202 mile 
to the NE 

RCRA-LQG, 
FINDS, CA HIST 
Cortese, CA 
LUST 

Two separate releases 
recorded. Initial release 
involved solvent-
contaminated soil. Case 
was opened in 1987 and 
granted closure in 2011. 
Second release involved 
diesel-/oil-contaminated 
media (media type not 
reported). The case was 
opened in 2008 and 
granted closure in 2013. 
No other violations 
recorded under this 
address. 

Low. Both cases 
have been granted 
closure by oversight 
agency.  

Sears Auto 
Center 

402 
Colorado 
Avenue 

0.261 mile 
to the NE  

CA VCP, CA 
EnviroStor 

Site was under the 
Department of Toxic 
Substances Control’s 
(DTSC’s) Voluntary 
Cleanup Program, with 
benzene- and total 
petroleum hydrocarbon–
contaminated soil. “No 
further action” status 
granted in 2012. No other 
violations were recorded 
under this address. 
Associated with the Sears 
listing above.  

Low (soil-only 
site). Case has been 
granted closure by 
oversight agency 

Quality Photo 
Lab 

215 
Broadway 

0.180 mile 
to the 
NNE 

RCRA-SQG Site registered as a small-
quantity generator under 
RCRA. No violations 
were recorded. 

Low. No violations 
recorded.  

Rand 
Corporation 

1700 Main 
Street 

0.216 mile 
to the E 

RCRA-SQG, 
FINDS, CA 
NPDES, 
Los Angeles 
County 
Mitigation, CA 
HAZNET, CA 
EMI, CA 
EnviroStor 

Site registered as having 
photochemical and photo-
processing waste, along 
with inorganic solid– and 
asbestos-containing 
waste. No violations were 
recorded.  

Low. No violations 
recorded. 
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Site Address 

Distance 
from the 
Project Databases Site Status Summary 

Potential to Affect 
the Project 

Santa Monica 
High School 

601 Pico 
Boulevard 

0.572 mile 
to the E 

CA SCH, CA 
NPDES, CA 
EnviroStor 

School investigation site 
under DTSC’s Site 
Cleanup Program. “No 
further action” status 
granted in 2011. 
Contaminants of concern 
and contaminated media 
not reported. No other 
violations were recorded. 

Low. Case has been 
granted closure by 
oversight agency.  

Edison/Santa 
Monica 

819 
Colorado 
Avenue 

0.583 mile 
to the NE 

CA VCP, CA 
EnviroStor, 
Los Angeles 
County Mitigation 

Site was under the 
DTSC’s Voluntary 
Cleanup Program, with 
halogenated organic 
compounds–, organic 
liquid with metals–, and 
organic solids–
contaminated soil. “No 
further action” status 
granted in 1992. No other 
violations were recorded. 

Low (soil-only site). 
Case has been 
granted closure by 
oversight agency. 

Beach 
Maintenance 
Facility 

1540 
Appian 
Way 

35 feet to 
the NE 

CA HIST Cortese, 
CA LUST, CA 
SWEEPS UST, 
CA ENF, CA FID 
UST 

Leaking underground 
storage tank (LUST) site. 
Diesel-contaminated 
groundwater. Case 
opened in 1991 and 
granted closure in 1996. 
No other violations were 
recorded. 

Low. Case granted 
closure in 1996 by 
oversight agency. 

Kuruyama 
USA 

1535 
Ocean 
Avenue 

0.089 mile 
to the N 

CA HIST Cortese, 
CA LUST 

LUST site. Waste oil–
contaminated soil. Case 
opened in April and 
granted closure in 
October 1992. No other 
violations were recorded. 

Low (soil-only site). 
Case has been 
granted closure by 
oversight agency. 

Santa Monica 
Police 

1685 Main 
Street 

0.210 mile 
to the E 

CA HIST Cortese, 
CA LUST, CA 
HIST UST, CA 
FID UST, CA 
SWEEPS UST, 
CA EMI, NY 
Manifest 

LUST site. Diesel-
contaminated soil. Case 
opened in 1991 and 
granted closure in 1994. 
No other violations were 
recorded. 

Low (soil-only site). 
Case has been 
granted closure by 
oversight agency. 

Santa 
Monica/ 
Malibu 
School 
District 

1723 
4th Street 

0.305 mile 
to the 
ENE 

CA HIST Cortese, 
CA LUST 

LUST site. Aviation fuel–
contaminated soil. Case 
opened in 1988 and 
granted closure in 2013. 
No other violations were 
recorded. 

Low (soil-only site). 
Case has been 
granted closure by 
oversight agency. 
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Site Address 

Distance 
from the 
Project Databases Site Status Summary 

Potential to Affect 
the Project 

Arco #1946 332 Pico 
Boulevard 

0.420 mile 
to the E 

CA HIST Cortese, 
CA LUST, CA 
CHMIRS 

Active LUST site. Two 
separate releases—both 
involved aviation fuel–
contaminated 
groundwater. The initial 
release occurred in 1987; 
granted closure in 1996. 
The second release 
occurred in 2005; the site 
is currently undergoing 
remediation. Soil vapor 
extraction has been 
occurring on-site since 
2012. A supplemental 
review of the site’s most-
recent 2015 semi-annual 
monitoring and status 
report (from the State 
Water Resources Control 
Board’s GeoTracker 
website) found that the 
groundwater-contaminant 
plume was contained well 
within the vicinity of the 
site. 

Low (plume 
contained in the 
vicinity of the site). 
Site located 
0.420 mile from the 
project area.  

Pioneer 
Boulangerie 

2012 Main 
Street 

0.423 mile 
to the ESE 

CA HIST Cortese, 
CA LUST 

LUST site. Solvent-
contaminated 
groundwater. Case 
opened in 1999 and 
granted closure in 2001. 
No other violations were 
recorded. 

Low. Case has been 
granted closure by 
oversight agency. 

Santa Monica 
Municipal 
Bus Lines 

1660 
7th Street 

0.450 mile 
to the NE 

RCRA-LQG Site registered as a large-
quantity generator under 
RCRA. No violations 
were recorded at this 
address.  

Low. No violations 
recorded. 
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Site Address 

Distance 
from the 
Project Databases Site Status Summary 

Potential to Affect 
the Project 

Big Blue Bus 1620 
6th Street 

0.442 mile 
to the NE 

CA HIST Cortese, 
CA LUST, CA 
HIST UST, CA 
NPDES, CA 
HAZNET, CA 
EMI,  

LUST site. Diesel- and 
gasoline-contaminated 
groundwater. Case 
opened in 1990; granted 
closure per the Low-
Threat Underground 
Storage Tank Case 
Closure Policy by the 
RWQCB in 2015. 
Remediation on-site 
included groundwater 
treatment and ozone 
injection. This listing is 
associated with the Santa 
Monica Municipal Bus 
Lines listing above.  

Low. Case has been 
granted closure by 
oversight agency. 

Pioneer 
French Baker 

1621 
7th Street 

0.484 mile 
to the NE 

CA HIST Cortese, 
CA LUST 

LUST site. Aviation fuel–
contaminated soil. Case 
opened and granted 
closure in 1991. No other 
violations were recorded. 

Low (soil-only site). 
Case has been 
granted closure by 
oversight agency. 

Moss Avenue 
Sewage  

1601 
Appian 
Way 

25 feet to 
the NE 

CA HIST UST, 
CA FID UST, CA 
SWEEPS UST 

Site listed in the historic 
underground storage tank 
database. No violations 
have been recorded.  

Low. No violations 
recorded. 

City of Santa 
Monica 
Wastewater 

1621 
Appian 
Way 

Adjacent 
to the 
project 
footprint, 
just NE of 
Moss 
Avenue 

CA HAZNET Site is categorized as a 
waste-oil and mixed-oil 
recycler. No violations 
recorded.  

Low. No violations 
recorded. 

 

Based on the information reviewed, the 17 nearby sites identified in the table above are not 
considered likely to affect implementation of the proposed project, either because they are 
separated by sufficient distances or have been appropriately managed and/or closed.  

Asbestos-Containing Building Materials, Lead-Based Paint, Aerially Deposited Lead, and 
Polychlorinated Biphenyls 

Asbestos is a mineral fiber that is carcinogenic and harmful to respiratory health. Because of its 
fiber strength and heat resistance, it was widely used in a variety of construction materials as 
insulation and as a fire retardant; it was also used in friction and heat-resistant products. Use of 
asbestos in the manufacturing of these products was common in the 1980s in California. Older 
buildings and structures constructed prior to the 1980s could contain asbestos-containing 
building material (ACBM). An asbestos release can occur after ACBMs are disturbed by cutting, 
sanding, or other remodeling activities. Improper attempts to remove these materials can release 
asbestos fibers into the air, thereby increasing asbestos levels and affecting indoor air quality.  
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Lead, a recognized harmful environmental pollutant, can be exposed through air, drinking water, 
food, contaminated soil, deteriorating paint, and dust. Before the dangers of lead were 
documented, it was widely used in paint, gasoline, water pipes, and many other products. In 
1977, the U.S. Consumer Product Safety Commission banned the use of lead-based paint (LBP). 
Therefore, older buildings constructed prior to 1977 could contain LBP. If LBP is improperly 
removed from surfaces by dry scraping or sanding, LBP could be absorbed into the body and 
pose a potential public health risk.  

Until the mid-1980s, gasoline and other fuels contained lead as an additive. As each motor 
vehicle traveled the highways, tiny particles of lead were emitted in the exhaust, eventually 
settling on the soil next to the freeways and roads. Most of the time, lead tends not to move very 
far or very fast in the environment. Over the years, aerially deposited lead (ADL) built up along 
freeways and roads. The potential exists for highway projects that disturb the soil to encounter 
ADL. 

The Pier Bridge was constructed in 1939; therefore, the potential exists for ACBMs and LBP 
to be present in the existing structure. In addition, the potential exists for shallow soil 
contamination on the north side of the pier, resulting from the aerial deposition of lead from 
past vehicular emissions (i.e., having occurred when leaded gasoline was widely used). 
Exposure to ACBM could occur during demolition of the existing pier structures. Exposure to 
LBP and ADL could occur during roadway excavation and the demolition of pier structures 
near roadways. Given the age of some of the infrastructure on-site, the potential also exists for 
soil to be affected by polychlorinated biphenyls (PCBs) from the use of electrical transformers 
prior to 1977.  

Nearby Schools 

The closest school to the proposed project is Santa Monica High School, located approximately 
0.30 mile to the east. Other schools in the area include John Muir Elementary School, located 
approximately 0.80 mile to the southeast, and Santa Monica Catholic Elementary School, located 
approximately 0.80 mile to the north.  

Airports 

The project area is not within an airport land use plan area or 2 miles of a public airport or public 
use airport (Los Angeles County 2003). The closest airport is Santa Monica Airport, located 
approximately 2.12 miles to the east. Van Nuys Airport is located approximately 12.5 miles to 
the north, and Los Angeles International Airport is approximately 5.2 miles to the southeast. 
There are no private airstrips in the vicinity of the proposed project. 

Emergency Response 

The Santa Monica Fire Department (SMFD) is responsible for emergency medical services and 
fire protection in the project area. In the event of an emergency, SMFD implements all 
appropriate emergency procedures outlined in the 2013 Office of Emergency Management 
Multi-Hazard Plan. The plan was developed to provide a planned response to emergency/disaster 
situations associated with natural disasters, technological incidents, and national security 
emergencies. 
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Wildfire Risk 

According to the Very High Fire Hazard Severity Zone map (Local Responsibility Area, 
Los Angeles County) from the Fire and Resource Assessment Program of the California 
Department of Forestry and Fire Protection (CAL FIRE), the proposed project is not located 
within a High Fire Risk Area (CAL FIRE 2011).  

2.2.5.3 Environmental Consequences 

Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary 
Vehicle Access Bridge on Moss Avenue during Construction 

Construction 

The overall duration of construction for the build alternatives is projected to be approximately 
24 months, during which time the routine handling of hazardous materials such as fuels, 
solvents, paints, oils, etc., would occur. The handling of hazardous materials would be in 
compliance with applicable regulations, such as the RCRA, Department of Transportation 
hazardous materials regulations, and local Certified Unified Program Agency regulations. 
Compliance with the aforementioned regulations, in combination with construction best 
management practices (BMPs) developed as part of a site-specific Stormwater Pollution 
Prevention Plan (SWPPP), would ensure that all hazardous materials would be handled properly. 
Furthermore, hazardous materials that are handled during construction are materials that are 
typically used in construction projects and do not include acutely hazardous materials.  

Research conducted in the ISA records review provided no current or historical hazardous 
material information regarding the project footprint. However, 17 nearby sites were identified in 
the ISA as having some potential to affect implementation of the proposed project. Given the 
environmental history of the sites, their regulatory status, and their location in relation to the 
proposed project, the ISA determined that the likelihood for the proposed project being affected 
by these sites is low.  

Under all three build alternatives, groundwater is expected to be encountered during the 
drilling of pile foundations. As such, it is possible that construction associated with the bridge 
substructure could encounter groundwater seepage, which would require dewatering. Although 
unlikely, if the groundwater is contaminated, construction activities could have a potentially 
significant impact on construction personnel. However, the database evaluation conducted as 
part of the ISA did not identify any nearby hazardous materials sites with active groundwater 
impacts, with the exception of the Arco site (#1946), located at 332 Pico Boulevard. A 
supplemental review (using the State Water Resources Control Board’s GeoTracker website) 
noted that the groundwater contaminant plume was contained within the Arco site. Because of 
the distance, the likelihood of contamination migrating to the project area is low. Furthermore, 
implementation of Mitigation Measure HAZ-6 would further address potential impacts 
associated with contaminated groundwater.  

Because of the age of the Pier Bridge, the potential exists for ACBM and LBP to be present. 
Prior to construction of the proposed improvements, ACBM and LBP surveys would be 
conducted to determine the presence of these materials (as described under Mitigation Measure 
HAZ-1). If these materials are detected on the site, appropriate safety measures would be 
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implemented for their removal, transport, and disposal. Asbestos and lead-paint abatement would 
be required, in accordance with South Coast Air Quality Management District Rule 1403, prior 
to demolition and renovation; consequently, releases of these materials, which could pose a 
hazard to the public or the environment, are not anticipated.  

As mentioned in Section 2.2.5.2, Affected Environment, the potential also exists for exposure to 
ADL during roadway excavation and the demolition of pier structures near roadways. 
Implementation of Mitigation Measure HAZ-2, below, would address potential adverse effects 
on construction personnel and the surrounding environment related to ADL exposure by 
requiring a Site Investigation (SI) to determine the extent of possible ADL contamination within 
the right-of-way.  

In the event that PCB-contaminated soils are encountered during construction, Mitigation 
Measures HAZ-3 and HAZ-4, below, would be implemented to reduce potential adverse impacts 
associated with personnel exposure to PCB-affected soils.  

There are no schools within 0.25 mile of the project location. Santa Monica High School is the 
closest, located approximately 0.30 mile to the east. In addition, the proposed project is not 
within an airport land use plan or the vicinity of a public or private airport. The closest airport to 
the project is Santa Monica Airport, located approximately 2.12 miles to the east. Wildland fires 
are not a concern because Santa Monica Pier is in a highly developed area of Santa Monica. No 
wildland areas are in its vicinity.  

Emergency access to the pier would be maintained during construction under all alternatives. For 
Alternative 1, emergency access would be maintained via a temporary bridge constructed on Moss 
Avenue from the intersection of Appian Way to the pier. Under Alternative 2, emergency vehicle 
access to the pier would occur via a temporary vehicular ramp in Lot 1 North. Alternative 3 would 
provide emergency access to the pier via a new permanent bridge constructed at Moss Avenue 
from the intersection of Appian Way to the pier. However, temporary lane closures on Moomat 
Ahiko Way and Appian Way, as well as construction-related traffic, could delay or obstruct the 
movement of emergency vehicles, resulting in a potentially significant impact. To minimize the 
potential for this impact, the City would implement Mitigation Measure UES-2 to ensure adequate 
emergency access and traffic flow and maintain adequate response times for the Santa Monica 
Police Department (SMPD) and SMFD. As such, construction activities associated with the 
proposed project are not expected to significantly affect emergency medical services, police 
protection, or fire protection provided by the SMPD and SMFD in the project area or 
implementation of the City of Santa Monica Multi-Hazard Plan.  

Operation 

The proposed project would include replacement of the existing Pier Bridge with a safer multi-
modal bridge. It would also include improvements at the west and east bridge approaches. 

As mentioned under the construction analysis, there are no schools within 0.25 mile of the 
proposed project. In addition, the proposed project is not within an airport land use plan or the 
vicinity of a public or private airport, and wildland fires are not a concern because Santa Monica 
Pier is located in a highly developed area of Santa Monica. 
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The primary purpose of the proposed project (under Alternatives 1, 2, and 3) is for the Pier 
Bridge to provide adequate and safe access to the pier for all users, including emergency 
vehicles. It is expected that emergency access would improve under operation of the proposed 
project.  

Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary 
Vehicle Access Ramp North of the Pier and the Existing Bridge during Construction 

Construction  

Alternative 2 would demolish the existing Pier Bridge and provide a wider bridge, the same size 
and lane capacity as the bridge under Alternative 1. The same construction, demolition, and 
ground-disturbing activities that would occur under Alternative 1 would also occur under 
Alternative 2. Therefore, the discussion of construction impacts for Alternative 1 would be 
applicable to Alternative 2, and mitigation measures implemented under Alternative 1 would 
also be implemented under Alternative 2. 

Operation 

The operational discussion for Alternative 1 also applies to Alternative 2. 

Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement 
Bridge for Pedestrian, Bicycle, Emergency and Limited Access at the Existing Alignment 
and New Permanent Vehicle-Only Bridge at Moss Avenue 

Construction 

Under Alternative 3, two new bridges would be constructed. The existing Pier Bridge would be 
replaced with a new bridge (similar to the bridge under Alternatives 1 and 2), and a second 
bridge would be constructed at Moss Avenue for vehicular access to the pier deck parking lot 
and public access to the pier. Although Alternative 3 would include construction of an additional 
bridge at Moss Avenue, construction activities would be similar to those of Alternatives 1 and 2. 
Ground disturbance and demolition would also occur as part of Alternative 3, not only in the Pier 
Bridge area but also where the Moss Avenue bridge would be located. As such, the discussion of 
construction impacts under Alternative 1 would be applicable to Alternative 3, as would the 
mitigation measures implemented under Alternative 1.  

Operation 

The operational discussion for Alternative 1 also applies to Alternative 3. 

2.2.5.4 Avoidance, Minimization, and/or Mitigation Measures 
 

As described in Section 2.2.5.2. Affected Environment, the project footprint was not listed in 
any of the environmental databases that were searched as part of the ISA. In addition, detailed 
analysis of nearby hazardous materials sites did not identify any sites with a high likelihood to 
affect the proposed project. Therefore, it is unlikely that construction activities for any of the 
alternatives would expose contaminated soil or groundwater from historic land uses, either 
within the project footprint or adjacent properties. However, the mitigation measures below are 
included to minimize potential effects related to exposure to LBP, ADL, asbestos-containing 
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material, or (undocumented) contaminated soils or groundwater on construction personnel, the 
public, or the environment and maintain adequate emergency response times during 
construction. 

HAZ-1 If discovered on-site, asbestos and lead-based paint hazards shall be abated in 
accordance with SCAQMD Rule 1403 prior to any demolition or bridge 
rehabilitation activities. 

HAZ-2  In accordance with hazardous waste concerns relative to the final project 
design plans, the following shall be provided to the Caltrans Office of 
Environmental Engineering for review and approval:  

 A schedule for completion of the detailed final construction documents 
and plans for the preferred alternative, 

 A hazardous waste Sampling and Analysis Plan, and 

 A Site Investigation Report for ADL, which shall be performed to 
determine the extent of possible contamination within the state right-of-
way.  

 The detailed construction document/plans shall include design features and 
information showing proposed structure/foundation work (i.e., footing/pile 
types, pile lengths, maximum excavation depths) and the new right-of-way. 
Based on the detailed construction document/plans, the following shall be 
submitted to Caltrans Office of Environmental Engineering for review and 
approval: 

 Sampling and Analysis Plan (including a Health and Safety Plan) for soil 
and groundwater (including ADL); 

 Asbestos-Containing Material and Lead-Based Paint Survey Work Plan 
for bridge demolition work; and 

 Draft and Final Site Investigation Report, Asbestos-Containing Material 
Report, and Lead-Based Paint Survey Report. 

 Based on the final/approved Site Investigation Report and investigative 
results, the City of Santa Monica will be required to prepare the necessary 
construction plans and specifications for remediation of hazardous materials 
(including soil and groundwater). The specifications shall comply with current 
Caltrans Standard Special Provisions (SSPs) and Standard Plans. Additionally, 
the City shall review and incorporate Caltrans SSPs for work related to: 

 Disturbance of material containing hazardous waste with concentrations of 
ADL, 

 Removal of material containing hazardous waste with concentrations of 
ADL, 
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 Removal of yellow traffic stripes and pavement marking with hazardous 
waste residue, 

 Disturbance of existing paint on bridges, 

 Removal of treated wood waste, and 

 Removal of traffic stripes and pavement markings containing lead. 

HAZ-3 Although contaminated soil is unlikely to be present on the project site, the 
contractor shall observe exposed soil for visual evidence of contamination 
during excavation activities. If visual contamination indicators are observed 
during excavation or grading activities, all work shall stop, and an 
investigation shall be designed and performed to verify the presence and 
extent of contamination at the site. A qualified and approved environmental 
consultant shall perform the review and investigation. Results shall be 
reviewed and approved by the applicable local and state agencies prior to 
construction. The investigation shall include collecting samples for laboratory 
analysis and quantifying contaminant levels within the proposed excavation 
and surface disturbance areas. Subsurface investigation shall determine 
appropriate procedures for worker protection and hazardous material handling 
and disposal procedures appropriate for the project site. 

HAZ-4 Areas with contaminated soil determined to be hazardous waste shall be 
excavated by personnel who have been trained through the Occupational 
Safety and Health Administration–recommended 40-hour safety program (29 
Code of Federal Regulations [CFR] 1910.120), with an approved plan for 
excavation, control of contaminant releases to the air, and off-site transport or 
on-site treatment. Health and safety plans prepared by a qualified and 
approved industrial hygienist shall be developed to protect the public and all 
workers in the construction area. Health and safety plans shall be reviewed 
and approved by the appropriate local and state agencies. 

HAZ-5 Should construction activities result in the removal of yellow or white paint or 
thermoplastic traffic stripes, the age of the traffic striping shall be determined. 
If lead or chromium is present in the materials at or above specified hazardous 
waste levels, it shall be appropriately captured and transported, then disposed 
of at a permitted Class I disposal facility in California. In addition, a project-
specific Lead Compliance Plan shall be required to prevent or minimize 
worker exposure to lead while handling materials containing lead. Attention 
shall be directed to Title 8, California Code of Regulations, Section 1532.1, 
Lead. 

 Although there is no evidence that groundwater in the immediate vicinity of 
the Pier Bridge contains high levels of contaminants or hazardous materials, 
the following minimization measure shall be implemented: 
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HAZ-6 Although there is no evidence that groundwater in the vicinity of the pier 
contains contaminants; excavations below the elevation of groundwater could 
experience strong seepage and require dewatering. The contractor shall 
observe the groundwater for visual evidence of contamination or unusual 
odors. The contractor shall comply with all applicable regulations and permit 
requirements for construction dewatering. This may include laboratory testing, 
treatment of contaminated groundwater, or other disposal options. 

The following mitigation measure shall be implemented during project construction to ensure 
adequate access and minimal impacts on emergency response times for fire and police services in 
the vicinity of the proposed project:  

UES-2 Both before construction begins and thereafter, the City project manager and 
construction contractor shall regularly notify and coordinate with the Santa 
Monica Police Department and Santa Monica Fire Department during project 
design and scheduling, particularly in regard to any street or lane closures 
related to the proposed project before construction begins. 

2.2.6 Air Quality 

2.2.6.1 Regulatory Setting 

The federal Clean Air Act (CAA), as amended, is the primary federal law that governs air 
quality, while the California CAA is its companion state law. These laws, as well as related 
regulations from EPA and the California Air Resources Board (CARB), set standards for the 
concentrations of pollutants in the air. At the federal level, these standards are called National 
Ambient Air Quality Standards (NAAQS). The NAAQS and California Ambient Air Quality 
Standards (CAAQS) have been established for six transportation-related criteria pollutants that 
have been linked to potential health concerns: carbon monoxide (CO); nitrogen dioxide (NO2); 
ozone (O3); particulate matter, which is broken down for regulatory purposes into particles that 
are 10 micrometers or smaller (PM10) and particles that are 2.5 micrometers or smaller (PM2.5); 
and sulfur dioxide (SO2). In addition, national and state standards exist for lead (Pb), and state 
standards exist for visibility-reducing particles, sulfates, hydrogen sulfide (H2S), and vinyl 
chloride. The NAAQS and CAAQS are set at levels that protect public health with a margin of 
safety and subject to periodic review and revision. Both state and federal regulatory schemes also 
cover toxic air contaminants (TACs), or air toxics; some criteria pollutants are also air toxics or 
may include certain air toxics in their general definition. 

Federal air quality standards and regulations provide the basic scheme for project-level air 
quality analysis under NEPA. In addition to this environmental analysis, a parallel “conformity” 
requirement under the federal CAA also applies. 

Conformity 

The conformity requirement is based on federal CAA Section 176(c), which prohibits the 
U.S. Department of Transportation (USDOT) and other federal agencies from funding, 
authorizing, or approving plans, programs, or projects that do not conform to the State 
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Implementation Plan (SIP) for attainting the NAAQS. “Transportation conformity” applies to 
highway and transit projects and takes place on two levels: the regional—or planning and 
programming level—and the project level. The proposed project must conform at both levels to 
be approved.  

Conformity requirements apply only in nonattainment and maintenance (i.e., former 
nonattainment) areas for the NAAQS, and only for the specific NAAQS that are or were 
violated. EPA regulations at 40 CFR 93 govern the conformity process. Conformity requirements 
do not apply in unclassifiable/attainment areas for NAAQS and do not apply at all for state 
standards regardless of the status of the area. 

Regional conformity is concerned with how well the regional transportation system supports 
plans for attaining the NAAQS for CO, NO2, O3, PM10, PM2.5, and in some areas (although not 
in California) SO2. California has attainment or maintenance areas for all of these transportation-
related “criteria pollutants,” except SO2, and a nonattainment area for Pb. However, lead is not 
currently required by the federal CAA to be covered in transportation conformity analysis. 
Regional conformity is based on an emissions analysis of RTPs and FTIPs, which include all 
transportation projects planned for a region over a period of at least 20 years for the RTP and 4 
years for the FTIP. RTP and FTIP conformity uses travel demand and emissions models to 
determine whether implementation of the projects would conform to emissions budgets or other 
tests during various analysis years to show that requirements of the CAA and the SIP have been 
met. If the conformity analysis is successful, the Metropolitan Planning Organization (MPO), 
FHWA, and FTA make the determinations, thereby declaring that the RTP and FTIP are in 
conformity with the SIP for achieving the goals of the CAA. Otherwise, the projects in the RTP 
and/or FTIP must be modified until conformity is attained. If the design concept, scope, and 
“open-to-traffic” schedule of a proposed transportation project are the same as described in the 
RTP and the FTIP, then the proposed project meets regional conformity requirements for 
purposes of project-level analysis. 

Conformity analysis at the project-level includes verification that the project is included in the 
regional conformity analysis as well as a “hot-spot” analysis if an area is a nonattainment or 
maintenance area with respect to CO and/or particulate matter (PM10 or PM2.5). A region is a 
nonattainment area if one or more of the monitoring stations in the region measures a violation of 
the relevant standard and EPA officially designates the area as a nonattainment area. Areas that 
were previously designated as nonattainment areas but subsequently meet the standard may be 
officially redesignated to attainment by EPA; they are then called maintenance areas. Hot-spot 
analysis is essentially the same, for technical purposes, as CO or particulate matter analysis 
performed for NEPA purposes. However, conformity does include some specific procedural and 
documentation standards for projects that require a hot-spot analysis. In general, projects must 
not cause the hot-spot–related standard to be violated and must not cause any increase in the 
number or severity of violations in nonattainment areas. If a known CO or particulate matter 
violation occurs in the project vicinity, the project must include measures to reduce or eliminate 
the existing violation(s) as well. 
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2.2.6.2 Affected Environment 

Unless otherwise noted, the information in this section is summarized from the September 2016 
air quality study report. Ambient air quality is affected by climatological conditions, topography, 
and the types and amounts of pollutants emitted. The following discussion describes relevant 
characteristics of the South Coast Air Basin (Basin) and provides an overview of conditions that 
affect pollutant ambient air concentrations in the Basin. 

Topography and Climate 

The proposed project would be located within the Basin, which covers the non-desert portions of 
Los Angeles, San Bernardino, and Riverside Counties as well as all of Orange County. The 
Basin is bordered by the Pacific Ocean to the west, the South Central Coast Air Basin to the 
north, the Mojave Desert Air Basin and San Joaquin Valley Air Basin to the north and east, and 
the San Diego County Air Basin to the south.  

The regional climate within the Basin is considered semi-arid, characterized by warm summers, 
mild winters, infrequent seasonal rainfall, moderate daytime onshore breezes, and moderate 
humidity. The Santa Monica Pier Weather Monitoring Station (ID 047953) is 0.3 mile southwest 
of the project site. Given its proximity, historic climatic conditions at the Santa Monica Pier 
Weather Monitoring Station are representative of prevailing climatic conditions at the project 
site. The annual average high and low temperatures at Santa Monica Pier are 67°F and 55°F, 
respectively. Total annual precipitation averages 13 inches. Precipitation occurs mostly during 
the winter but infrequently during the summer (Western Regional Climate Center 2015). Wind 
monitoring data recorded at the Santa Monica station indicate that the predominant wind direction 
in the project vicinity is from the southwest, with an average wind speed of 6 miles per hour (mph) 
(Western Regional Climate Center 2015).  

The Basin frequently experiences weather conditions that trap air pollutants, which occurs as a 
result of two primary phenomena. The first concerns temperature inversions. The Basin has 
persistent temperature inversions, formed by warmer air in an upper layer and cooler air in a 
lower layer. Temperature inversions limit the vertical dispersion of air contaminants, holding 
them relatively close to the ground. These inversions break when the sun heats the lower layer, 
allowing the two layers to mix and the previously trapped air to leave the Basin. The second 
phenomenon concerns trapped air pollutants in the Basin that form during periods with stagnant 
wind conditions, thereby limiting the movement of air pollutants. The combination of stagnant 
wind conditions and low inversions produces the greatest pollutant concentrations. Conversely, 
on days with no inversion or high wind speeds, ambient air pollutant concentrations are the 
lowest. 

Description of Pollutants 

The following is a general description of the pollutants for which there are standards (criteria 
pollutants) and ambient measurements. A description of TACs and naturally occurring asbestos 
(NOA), for which there are no standards, is also included. O3 and its precursors, reactive organic 
gases (ROGs) and nitrogen oxides (NOX), sulfates, visibility-reducing particles, NO2, and PM10 
and PM2.5, are considered to be regional pollutants because they or their precursors affect air 
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quality on a regional scale. NO2 reacts photochemically with ROGs to form O3, while PM10 and 
PM2.5 can form from the chemical reaction of atmospheric chemicals, including NOX, sulfates, 
nitrates, and ammonia. These processes can occur at some distance downwind of the source of 
pollutants. Pollutants such as CO, SO2, Pb, and particulate matter are considered to be local 
pollutants because they tend to disperse rapidly with distance from the source. Although PM10 
and PM2.5 are considered to be regional pollutants, they can also be localized pollutants because 
direct emissions of particulate matter from automobile exhaust can accumulate in the air locally 
near the emissions source.  

Figure 2.2.6-1 provides state and federal standards, and Table 2.2.6-1 presents recent ambient air 
quality monitoring data for the project vicinity. Although NOA is common in certain counties of 
California, it is not likely to be found in Santa Monica (California Department of Conservation 
2000). 

Ozone 

O3 is a respiratory irritant that increases susceptibility to respiratory infections. It is also an 
oxidant that can cause substantial damage to vegetation and other materials. 

O3, which is a regional pollutant, is generally not emitted directly into the air but is formed by a 
photochemical reaction in the atmosphere. O3 precursors, which include ROG and NOX, react in 
the atmosphere in the presence of sunlight to form O3. Because photochemical reaction rates 
depend on the intensity of ultraviolet light and air temperature, O3 is primarily a summer air 
pollution problem. In addition, photochemical reactions take time to occur. Therefore, high O3 
levels often occur downwind of the emissions source. 

EPA revoked the federal 1-hour O3 standard on June 15, 2005; however, the new federal 8-hour 
O3 standard became effective as of that same date. A state standard for O3 has been established 
for the 1-hour and 8-hour averaging periods. The state 1-hour and 8-hour O3 standards are 0.09 
part per million (ppm) and 0.070 ppm, respectively, not to be exceeded. The federal 8-hour O3 
standard is 0.070 ppm and not to be exceeded more than three times in any 3-year period.7 Areas 
with the highest 8-hour concentrations and the greatest number of days that exceed the new 
standard were given the longest time to reach attainment.  

Carbon Monoxide 

CO is a public health concern because it combines readily with hemoglobin and reduces the 
amount of oxygen transported in the bloodstream. CO can cause health problems such as fatigue, 
headache, confusion, dizziness, and even death. 

Motor vehicles are the dominant source of CO emissions in most areas. High CO levels develop 
primarily during winter when light winds combine with ground-level temperature inversions 
(typically from evening through early morning). These conditions result in reduced dispersion of 
vehicle emissions. Motor vehicles also exhibit increased CO emissions rates at low air 
temperatures. 

                                                      
7 EPA revised the primary and secondary 8-hour ozone standard to 0.070 part per million in 2015 but has not 
designated nonattainment areas for the new standard, which it intends to do by October 2017.  
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Figure 2.2.6‐1: Ambient Air Quality Standards 
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Table 2-2.6-1: Air Quality Data from Los Angeles-Westchester Parkway Monitoring Station 
(CARB 70111) and Compton-700 N. Bullis Road Monitoring Station (CARB 70112) 

Pollutant Standards 2013 2014 2015 

Ozone (O3) – Los Angeles-Westchester Parkway Monitoring Station (CARB 70111) 

Maximum 1-hour concentration (ppm) 0.105 0.114 0.096 

Maximum 8-hour concentration (ppm) 0.081 0.080 0.077 

Number of Days Standard Exceeded 

CAAQS 1-hour concentration (> 0.09 ppm) 1 1 1 

NAAQS 8-hour concentration (> 0.075 ppm) 1 3 1 

Sulfur Dioxide (SO2) – Los Angeles-Westchester Parkway Monitoring Station (CARB 70111) 

Maximum 24-hour concentration (ppm) 0.002 NA NA 

Number of Days Standard Exceeded  

NAAQS 24-hour concentration (> 0.075 ppm, 99th percentile) 0 NA NA

CAAQS 24-hour concentration (> 0.25 ppm) 0 NA NA

Carbon Monoxide (CO) – Los Angeles-Westchester Parkway Monitoring Station (CARB 70111) 

Maximum 8-hour concentration (ppm) NA NA NA 

Number of Days Standard Exceeded  

NAAQS/CAAQS 8-hour concentration (> 9 ppm) NA NA NA 

Nitrogen Dioxide (NO2) – Los Angeles-Westchester Parkway Monitoring Station (CARB 70111) 

Maximum 1-hour concentration (ppm) 0.0778 0.0873 0.0870 

Annual average concentration (ppm); CAAQS = 0.030 ppm NA 0.0120 0.0110 

Number of Days Standard Exceeded 

NAAQS 1-hour concentration (> 0.100 ppm) 0 0 0 

Particulate Matter (PM10) – Los Angeles-Westchester Parkway Monitoring Station (CARB 70111) 

National maximum 24-hour concentration (g/m3) 38.0 46.0 42.0 

National second-highest 24-hour concentration (g/m3) 35.0 40.0 39.0 

State maximum 24-hour concentration (g/m3) 37.0 45.0 42.0 

State second-highest 24-hour concentration (g/m3) 34.0 40.0 39.0 

National annual average concentration (g/m3) 20.8 22.1 21.2 

State annual average concentration (g/m3) NA 21.9 NA 

Number of Days Standard Exceeded 

CAAQS 24-hour concentration (> 50 g/m3) 0 0 0 

NAAQS 24-hour concentration (> 150 g/m3) (estimated days) 0 0 0 

Particulate Matter (PM2.5) – Compton-700 N. Bullis Road Monitoring Station (CARB 70112) 

National maximum 24-hour concentration (g/m3) 52.1 35.8 41.3 

National second-highest 24-hour concentration (g/m3) 28.5 33.5 40.0 

National third-highest 24-hour concentration (g/m3) 24.3 30.9 37.2 

National fourth-highest 24-hour concentration (g/m3) 24.1 30.8 34.0 

National annual average concentration (g/m3) 11.9 NA 11.7 

State annual average concentration (g/m3) NA NA NA 

Number of Days Standard Exceeded 

NAAQS 24-hour concentration (> 35 g/m3) 1 1 3 

Notes:  
CAAQS = California Ambient Air Quality Standards. 
NAAQS = National Ambient Air Quality Standards. 
NA = Insufficient data available to determine the value/data not available. 
Sources: California Air Resources Board; compiled by ICF International, June 2016.  
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State and federal CO standards have been set for 1-hour and 8-hour averaging times. The state 
1-hour standard is 20 ppm by volume, whereas the federal 1-hour standard is 35 ppm. Both the 
state and federal standard for the 8-hour averaging period is 9 ppm.  

Nitrogen Oxides 

NOX represents a family of highly reactive gases that are primary precursors to the formation of 
ground-level O3. These gases react in the atmosphere to form acid rain. NOX is emitted from 
combustion processes in which fuel is burned at high temperatures. Motor vehicle exhaust is a 
primary example; stationary sources include electric utilities and industrial boilers. A brownish 
gas, NO2 is a strong oxidizing agent that reacts in the air to form corrosive nitric acid as well as 
toxic organic nitrates. 

NOX can irritate the lungs, cause lung damage, and lower resistance to respiratory infections such as 
influenza. The effects of short-term exposure are still unclear, but continued or frequent exposure to 
concentrations that are typically much higher than those normally found in the ambient air may 
cause increased incidence of acute respiratory illness in children. Health effects associated with 
NOX are an increase in the incidence of chronic bronchitis and lung irritation. Chronic exposure to 
NO2 may lead to eye and mucous membrane aggravation, along with pulmonary dysfunction. NOX 
can cause fading of textile dyes and additives, deterioration of cotton and nylon, and corrosion of 
metals as a result of the production of particulate nitrates. Airborne NOX also can impair visibility. 
NOX is a major component of acid deposition in California and may affect both terrestrial and 
aquatic ecosystems. NOX in the air is a potentially significant contributor to a number of 
environmental effects, such as acid rain and eutrophication in coastal waters. Eutrophication occurs 
when a body of water suffers an increase in nutrients that reduces the amount of oxygen in the 
water, producing an environment that is destructive to fish and other animal life. 

The state NO2 standards are 0.18 ppm as a 1-hour average and 0.030 ppm as an annual arithmetic 
mean. The federal NO2 standards are 0.100 ppm as a 1-hour average and 0.053 ppm as an annual 
arithmetic mean.  

Sulfur Oxides  

SOX gases are a family of colorless, pungent gases, including SO2, that form primarily through 
the combustion of sulfur-containing fossil fuels (mainly coal and oil), metal smelting, and other 
industrial processes. SOX can react to form sulfates, which significantly reduce visibility. SOX is 
a precursor to particulate matter formation, which is in nonattainment status in the project area. 

The major health concerns associated with exposure to high concentrations of SOX include 
effects related to breathing, respiratory illness, alterations in pulmonary defenses, and 
aggravation of existing cardiovascular disease. Major subgroups of the population that are most 
sensitive to SOX are individuals with cardiovascular disease or chronic lung disease (such as 
bronchitis or emphysema), children, and the elderly. Emissions of SOX can also damage the 
foliage of trees and agricultural crops. Together, SOX, and NOX are the major precursors to acid 
rain, which is associated with the acidification of lakes and streams and accelerated corrosion on 
buildings and monuments. 
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The state standards are 0.25 ppm for the 1-hour averaging period and 0.04 ppm for the 24-hour 
averaging period. The federal standards are 0.075 ppm for the 1-hour averaging period (Federal 
Register [FR], Volume 75, page 35520).  

Inhalable Particulate Matter 

Particulates can damage human health and retard plant growth. Health concerns associated with 
suspended particulate matter focus on those particles that are small enough to reach the lungs when 
inhaled. Particulates also reduce visibility and corrode materials. The federal and state ambient air 
quality standard for particulate matter applies to two classes of particulates: PM2.5 and PM10. The 
state PM10 standards are 50 micrograms per cubic meter (µg/m3) as a 24-hour average and 20 
µg/m3 as an annual arithmetic mean. The federal PM10 standard is 150 µg/m3 as a 24-hour average. 
For PM2.5, the state has adopted a standard of 12 µg/m3 for the annual arithmetic mean. The federal 
PM2.5 standards are 35 µg/m3 for the 24-hour average and 12 µg/m3 for the annual arithmetic 
mean. 

Lead 

Lead is a natural constituent of air, water, and the biosphere. Lead is neither created nor destroyed in 
the environment, so it essentially persists forever. Automobiles were once a major source of 
airborne lead because, prior to being phased out, lead was used as a gasoline additive to increase the 
octane rating. However, in recent years, ambient concentrations of lead have dropped dramatically.  

Short-term exposure to high levels of lead can cause vomiting, diarrhea, convulsions, coma, or 
even death. However, even small amounts of lead can be harmful, especially to infants, young 
children, and pregnant women. Symptoms of long-term exposure to lower levels of lead may be 
less noticeable but still serious. Anemia is common, and damage to the nervous system may cause 
impaired mental function. Other symptoms are appetite loss, abdominal pain, constipation, fatigue, 
sleeplessness, irritability, and headache. Continued excessive exposure, as in an industrial setting, 
can affect the kidneys. 

Lead exposure is most serious for young children because they absorb lead more easily than adults 
and are more susceptible to its harmful effects. Even low-level exposure may harm the intellectual 
development, behavior, size, and hearing of infants. During pregnancy, and especially in the last 
trimester, lead can cross the placenta and affect the fetus. Female workers exposed to high lead 
levels have more miscarriages and stillbirths. 

The state lead standard is 1.5 µg/m3 over a 30-day average; the federal lead standards are 1.5 µg/m3 
averaged over a calendar quarter and 0.15 µg/m3 as a rolling 3-month average.  

Mobile-Source Air Toxics/Toxic Air Contaminants 

TACs may cause an increase in mortality or serious illness or pose a present or potential hazard to 
human health. The health effects of TACs include cancer, birth defects, neurological damage, 
damage to the body’s natural defense system, and diseases that lead to death. In 1998, following a 
10-year scientific assessment process, CARB identified particulate matter from diesel-fueled 
engines as a TAC. Compared with other air toxics CARB has identified and controlled, diesel 
particulate matter (DPM) emissions are estimated to be responsible for about 70% of the total 
ambient air toxics risk (California Air Resources Board 2000).  
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Through the 1990 amendments to the CAA, Congress mandated EPA to regulate 188 air toxics, 
which are also known as hazardous air pollutants. In EPA’s latest final rule (2007) on the control 
of hazardous air pollutants from mobile sources (72 FR 8430), the agency identified 93 
compounds that are emitted from mobile sources, which are listed in EPA’s Integrated Risk 
Information System. From this list of 93 compounds, EPA has identified seven as priority 
mobile-source air toxic (MSAT) emissions. The high regulation priority of these seven MSATs 
was based on EPA’s 1999 National Air Toxics Assessment (Federal Highway Administration 
and U.S. Environmental Protection Agency 2012). 

The seven priority MSATs include the following: acrolein, benzene, 1,3-butadiene, diesel 
particulate matter/diesel exhaust organic gases, formaldehyde, naphthalene, and polycyclic 
organic matter. 

The 2007 EPA rule required controls to dramatically decrease MSAT emissions through cleaner 
fuels and cleaner engines. According to an FHWA analysis, using EPA’s MOVES2010b model, 
even if vehicle activity (e.g., vehicle miles traveled [VMT]) increases by 102%, as assumed from 
2010 to 2050, a combined reduction of 83% in the total annual emissions rate for priority 
MSATs is projected for the same time period (Federal Highway Administration and 
U.S. Environmental Protection Agency 2012). 

Naturally Occurring Asbestos 

NOA is a fibrous material found in certain types of rock formations. It is the result of natural 
geologic processes and commonly found near earthquake faults in California. Some rock types 
that are known to produce asbestos fibers are varieties of chrysotile, crocidolite, amosite, 
anthophyllite, tremolite, and actinolite.  

Asbestos is harmless when it is left undisturbed under the soil, but if it becomes airborne, it can 
cause serious health problems. Human disturbance, or natural weathering, can break down 
asbestos into microscopic fibers that can be easily inhaled. Inhalation of asbestos fibers can 
cause lung cancer, mesothelioma (a rare form of cancer found in the lining of internal organs), 
and asbestosis (a progressive, non-cancer disease of the lungs involving a buildup of scar tissue, 
which inhibits breathing) (U.S. Environmental Protection Agency 2008a, 2008b).  

Both EPA and CARB have issued guidance for reducing exposure to NOA. EPA’s suggested 
measures include leaving NOA material undisturbed, covering or capping NOA material, 
limiting dust-generating activities, or excavating and disposing of NOA material 
(U.S. Environmental Protection Agency 2008c). CARB has adopted Airborne Toxic Control 
Measures (ATCMs), which are required for road construction and maintenance projects, unless 
the project is found to be exempt. These ATCMs include stabilizing unpaved surfaces that are 
subject to vehicle traffic, reducing vehicle speeds, wetting or chemically stabilizing storage piles, 
and eliminating track-out material from equipment (California Air Resources Board 2008). 

Existing Air Quality Conditions 

The South Coast Air Quality Management District (SCAQMD) operates and maintains a 
network of ambient air monitoring stations throughout the Basin. The purpose of the monitoring 
stations is to measure ambient concentrations of pollutants and determine whether the ambient 
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air quality meets the CAAQS and NAAQS. The ambient monitoring station most representative 
of air quality conditions at the project site is the Los Angeles-Westchester Parkway Monitoring 
Station (CARB 70111), located approximately 6 miles to the southeast.  

Monitoring data show the pollutant concentrations and exceedances of state and federal 
standards recorded at the Los Angeles-Westchester Parkway Monitoring Station (Table 2.2.6-1). 
For O3, the state 1-hour standard was exceeded one time per year in 2013, 2014, and 2015; 
federal 8-hour exceedances were recorded one time per year in 2013 and 2015 and three times in 
2014. No exceedances of the federal 1-hour NO2 standard, SO2 state or federal standards, CO 
concentration thresholds, or federal or state PM10 standards were recorded in the 3-year 
monitoring period. The Los Angeles-Westchester Parkway Monitoring Station does not collect 
data regarding PM2.5 concentrations; therefore, the next closest station location that collects 
such data was used to approximate existing conditions at the project site with respect to PM2.5. 
The Compton-700 North Bullis Road Monitoring Station (CARB 70112), located 18 miles 
southeast of the project site, recorded one exceedance of the PM2.5 24-hour federal standard per 
year in 2013 and 2014 and three exceedances in 2015.  

Sensitive Receptor Locations 

Some land uses are considered more susceptible to adverse impacts from air pollution than others. 
These locations are commonly referred to as sensitive receptors and include schools, playgrounds, 
childcare centers, long-term health care facilities, rehabilitation centers, convalescent centers, 
hospitals, retirement homes, and residences. As shown in Figure 2.2.6-2, there are several sensitive 
receptors within 0.25 mile of the areas in which most of the construction work would occur. 

The closest sensitive receptors to the project site are the residences above the restaurants and 
shops on Ocean Front Walk, immediately south of the existing pier alignment. Other sensitive 
receptors include the 25-unit New Hope Apartments residential complex on the northwest corner 
of Appian Way and Seaside Terrace (1637 Appian Way). From the northern limits of the Moss 
Avenue bridge, near the Moss Avenue/Appian Way intersection, the housing complex would be 
approximately 100 feet southeast of the project limits. Recreational uses within 0.25 mile of the 
project limits include Tongva Park, located southeast of the Pier Bridge/Ocean Avenue 
intersection; Palisades Park, located to the north; the Carousel Park area of the pier, immediately 
south of the Moss Avenue bridge proposed under Alternative 3; Pacific Park, at the end of the 
pier; and Santa Monica State Beach, located north and south of the project site.  

2.2.6.3 Environmental Consequences 

Regional and Project-Level Conformity  

The 1990 amendments to the CAA require projects to conform to the SIP. Furthermore, direct 
and indirect emissions resulting from federal actions or funding are not to produce new air 
quality violations or worsen existing violations. The federal CAA specifically instructs EPA to 
develop guidelines for identifying when vehicle-related projects can increase local 
concentrations of CO, PM10, and PM2.5 by altering traffic patterns. Conformity requirements 
apply only to emissions after completion of a project; they do not apply to construction impacts. 
Build Alternatives 1 and 2 are exempt from federal transportation conformity requirements per 
40 CFR 93.126, because they do not alter traffic patterns compared with existing conditions. 
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Figure 2.2.6‐2: Air Quality Sensitive Receptor Locations 
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The project build alternatives are included in the Southern California Association of Governments 
(SCAG) 2016–2040 RTP/SCS under project number 1AL04 as well as SCAG 2017 FTIP 
Amendment 2 under project number LA0G1296. The 2017 FTIP Amendment 2 description of the 
project is as follows: “BRIDGE NO. 53C1900, COLORADO AVE OVER APPIAN 
WAY/PROMENDAE, 0.6 MI W/O LINCOLN BLVD. Replace existing 2 lane bridge with new 2 
lane bridge. 3/14/2011: Toll Credits utilized. (Lump Sum bridge project 53C1900 (5107-(033)).” 
The build alternatives are also included in the 2017 FSTIP and proposed for funding from the 
Highway Bridge Program, with individual project ID BHLO-5107(033). The Pier Bridge qualifies 
for replacement under the Highway Bridge Program and is eligible for toll-credit funding. The 
SCAG 2016-2040 RTP/SCS was determined to have met all air quality conformity requirements 
by FHWA and FTA on June 1, 2016. SCAG 2017 FTIP Amendment 2 was determined to have 
met air quality conformity requirements by FHWA and FTA on February 21, 2017. The 2017 
FSTIP was also approved by FHWA and FTA on December 16, 2016. 

Build Alternative 3 (Preferred Alternative) will be described in the “then currently conforming” 
RTP and FTIP prior to final project approval and preparation of the project air quality 
conformity analysis report. The project-level CO and PM2.5/PM10 hot-spot analyses provided 
below evaluate Build Alternative 3 (Preferred Alternative). 

Regional Criteria Pollutant Emissions 

During project operation, criteria pollutant emissions would result from the use of vehicles 
within the study area. As stated in the traffic impact analysis prepared for the proposed project, 
none of the project alternatives would generate additional trips on the regional roadway network 
because the project would not introduce new land uses.  

Build Alternatives 1 and 2 would involve reconstruction of the Pier Bridge at its existing 
location. Vehicles would access the pier in the same fashion as under the no-build condition. 
There would be no difference in operational traffic characteristics between the No-Build 
Alternative, Build Alternative 1, and Build Alternative 2. Build Alternatives 1 and 2 would not 
add vehicular capacity to the bridge or parking capacity on the pier or elsewhere in the project 
areas. No increase in trip generation would occur under either build alternative compared to the 
No-Build Alternative. Consequently, localized criteria pollutant emissions under Build 
Alternatives 1 and 2 would be indistinguishable from the No-Build Alternative. 

The traffic impact analysis identified two different traffic scenarios for operations under Build 
Alternative 3 (Preferred Alternative). The first scenario, Access Scenario 1, assumes that exiting 
traffic from the pier deck lot on the new Moss Avenue bridge would be unconstrained and would 
use the existing roadway network. The intersection volume-to-capacity (V/C) ratio, delay, and 
level of service (LOS) for the study area under Access Scenario 1 (weekday PM and weekend 
midday peak hours) is shown in Table 2.2.6-2. Although the V/C ratio or delay would increase at 
some intersections under Build Alternative 3, Access Scenario 1, relative to the No-Build 
Alternative, the increases would be negligible or would be offset by increased operational 
efficiency at other study area intersections. Consequently, operation of Build Alternative 3, 
Access Scenario 1, would result in a negligible change in regional emissions. 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.2-52

 

Table 2.2.6-2: Opening-Year (2025) Intersection Level of Service  
(Alternative 3, Access Scenario 1) 

No. Intersection 
Control 

Type 
Peak 
Hour 

Future No Project 
(Alt 1 and Alt 2) 

Future plus Project 
(Alt 3, Access 1) 

V/C or 
Delay 

ChangeV/C Delay LOS V/C Delay LOS 

1 
Pacific Coast Highway and 
California Incline 

Signal 
PM 

WKND 
1.107 
1.014 

** 87 
F 
 F 

1.109 
1.011 

** 86 
F  
F 

0.002 
-1 

2 
Pacific Coast Highway and 
Lot Exit 

TWSC 
PM 

WKND 
0.211 
0.284 

9 
10 

A  
A 

0.211 
0.285 

9 
10 

A  
A 

0 
0 

3 
Appian Way and  
Moss Avenue 

TWSC 
PM 

WKND 
0.000 
0.000 

7 
8 

A  
A 

0.000 
0.000 

8 
9 

A  
A 

1 
1 

4 
Appian Way and  
Seaside Terrace 

AWSC 
PM 

WKND 
NA 
NA 

8 
10 

A  
A 

NA 
NA 

9 
11 

A  
B 

1 
1 

5 
Appian Way and 
Pico Boulevard 

AWSC 
PM 

WKND 
NA 
NA 

9 
9 

A  
A 

NA 
NA 

9 
10 

A  
A 

0 
1 

6 
Ocean Avenue and  
Broadway 

Signal 
PM 

WKND 
0.394 
0.436 

11 
10 

B 
 B 

0.393 
0.437 

11 
10 

B  
B 

0 
0 

7 
Ocean Avenue and  
Colorado Avenue 

Signal 
PM 

WKND 
0.447 
0.559 

45 
55 

D  
D 

0.350 
0.437 

33 
33 

C  
C 

-12 
-22 

8 
Ocean Avenue and  
Moomat Ahiko Way 

Signal 
PM 

WKND 
0.638 
0.640 

22 
29 

C 
C 

0.625 
0.623 

22 
30 

C  
C 

0 
1 

9 
Ocean Avenue and  
Seaside Terrace 

TWSC 
PM 

WKND 
0.276 
0.950 

37 
121 

E 
 F 

0.570 
1.324 

54 
240 

F  
F 

17 
0.374 

10 
Ocean Avenue and  
Olympic Boulevard 

Signal 
PM 

WKND 
0.654 
0.652 

32 
20 

C 
 B 

0.670 
0.648 

33 
20 

C  
C 

1 
0 

11 
Ocean Avenue and  
Pico Boulevard 

Signal 
PM 

WKND 
0.619 
0.520 

24 
32 

C  
C 

0.628 
0.517 

25 
32 

C  
C 

1 
0 

12/13 
2nd Street and  
Colorado Avenue 

Signal 
PM 

WKND 
0.447 
0.366 

35 
32 

D  
C 

0.434 
0.351 

35 
33 

D  
C 

0 
1 

14 
Main Street and  
Olympic Boulevard 

Signal 
PM 

WKND 
0.324 
0.362 

20 
14 

B  
B 

0.389 
0.401 

20 
14 

C  
B 

0 
0 

15 
Main Street and  
Pico Boulevard 

Signal 
PM 

WKND 
0.487 
0.519 

31 
31 

C  
C 

0.494 
0.528 

32 
31 

C  
C 

1 
0 

16 
Mazatlan Drive and  
Olympic Boulevard 

Signal 
PM 

WKND 
0.247 
0.226 

7 
6 

A  
A 

0.269 
0.240 

7 
6 

A  
A 

0 
0 

17 
4th Street and  
Colorado Avenue 

Signal 
PM 

WKND 
0.527 
0.504 

23 
25 

C  
C 

0.515 
0.484 

23 
24 

C  
C 

0 
-1 

18 
4th Street and I-10  
Westbound Off-Ramp 

Signal 
PM 

WKND 
0.965 
0.665 

55 
25 

D  
C 

0.937 
0.625 

47 
23 

D  
C 

-8 
-2 

19 
4th Street and I-10  
Eastbound On-Ramp 

Signal 
PM 

WKND 
0.763 
1.084 

42 
100 

D 
 F 

0.788 
1.108 

47 
** 

D  
F 

5 
0.024 

20 
4th Street and  
Pico Boulevard 

Signal 
PM 

WKND 
0.605 
0.605 

29 
30 

C  
C 

0.616 
0.633 

29 
31 

C  
C 

0 
1 

* = average stopped delay per vehicle, in seconds; ** = indicates oversaturated conditions (delay cannot be calculated); 
AWSC = all-way stop control; TWSC = two-way stop control; I-10 = Interstate 10; WKND = weekend.  
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Build Alternative 3 (Preferred Alternative), Access Scenario 2, assumes that a semi-diverter (see 
Section 2.1.5) would be installed at the Appian Way and Seaside Terrace intersection to direct 
southbound exiting traffic on Appian Way to turn east and onto Seaside Avenue. The 
intersection V/C ratio, delay, and LOS for the study area under Access Scenario 2 (weekday PM 
and weekend midday peak hours) is shown in Table 2.2.6-3. The intersection V/C ratio or delay 
under Build Alternative 3, Access Scenario 2, would increase at some intersections but would be 
negligible or offset by improved efficiency at others such that little or no increase in regional 
emissions would occur. The localized effects of increased delays at intersections is discussed 
below. Operational impacts related to regional criteria pollutant emissions would be less than 
significant under CEQA and not adverse under NEPA. 

Localized Criteria Pollutant Emissions 

Carbon Monoxide Hot-Spot Evaluation 

Because Build Alternatives 1 and 2 are exempt from federal transportation conformity 
requirements, no formal CO hot-spot analysis is required. Because there would be no change in 
trip redistribution occurring under Build Alternatives 1 and 2 compared to the No-Build 
Alternative, there would be no change in local CO emissions or concentrations at any 
intersection location. 

Build Alternative 3 (Preferred Alternative) is not exempt from the requirement to demonstrate 
project-level transportation conformity and was evaluated using the CO Protocol. The CO 
Protocol includes two flowcharts that illustrate when a detailed CO analysis needs to be 
prepared. The first flowchart, Figure 1 of the CO Protocol, is used to ascertain the CO modeling 
requirements for new projects. The questions (shown in the first flowchart) relevant to the 
project and the answers to those questions are as follows: 

3.1.1: Is the project exempt from all emissions analyses? 

Response: No, the project does not qualify for an exemption. As shown in Table 1 of 
the CO Protocol, the proposed project does not fall into a project category that is 
exempt from all emissions analysis (proceed to 3.1.2). 

3.1.2: Is the project exempt from regional emissions analyses? 

Response: No, the project is not exempt from a regional emissions analysis. As 
shown in Table 2 of the CO Protocol, the proposed project does not meet the criteria 
of any of the project categories identified as exempt from regional emissions analysis 
(proceed to 3.1.3). 

3.1.3: Is the project locally defined as regionally significant? 

Response: Yes, the proposed project is considered a regionally significant 
transportation project, according to 40 CFR 93.101 (proceed to 3.1.4). 

 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.2-54

 

Table 2.2.6-3: Opening-Year (2025) Intersection Level of Service  
(Alternative 3, Access Scenario 2) 

No. Intersection 
Control 

Type 
Peak 
Hour 

Future No Project 
(Alt 1 and Alt 2) 

Future plus Project 
(Alt 3, Access 2) V/C or  

Delay 
Change V/C Delay LOS V/C Delay LOS 

1 
Pacific Coast Highway and 
California Incline 

Signal 
PM 

WKND 
1.107 
1.014 

** 87 
F  
F 

1.109 
1.011 

** 86 
F  
F 

0.002 
-1 

2 
Pacific Coast Highway and 
Lot Exit 

TWSC 
PM 

WKND 
0.211 
0.284 

9 
10 

A  
A 

0.211 
0.285 

9 
10 

A  
A 

0 
0 

3 
Appian Way and  
Moss Avenue 

TWSC 
PM 

WKND 
0.000 
0.000 

7 
8 

A  
A 

0.000 
0.000 

10 
13 

B  
B 

3 
5 

4 
Appian Way and  
Seaside Terrace 

AWSC 
PM 

WKND 
NA 
NA 

8 
10 

A  
A 

NA 
NA 

9 
11 

A  
B 

1 
1 

5 
Appian Way and  
Pico Boulevard 

AWSC 
PM 

WKND 
NA 
NA 

9 
9 

A  
A 

NA 
NA 

9 
10 

A  
A 

0 
1 

6 
Ocean Avenue and 
Broadway 

Signal 
PM 

WKND 
0.394 
0.436 

11 
10 

B  
B 

0.393 
0.437 

11 
10 

B  
B 

0 
0 

7 
Ocean Avenue and 
Colorado Avenue 

Signal 
PM 

WKND 
0.447 
0.559 

45 
55 

D  
D 

0.350 
0.437 

33 
33 

C  
C 

-12 
-22 

8 
Ocean Avenue and 
Moomat Ahiko Way 

Signal 
PM 

WKND 
0.638 
0.640 

22 
29 

C 
C 

0.625 
0.623 

22 
30 

C 
C 

0 
1 

9 Ocean Avenue and  
Seaside Terrace 

TWSC PM 
WKND

0.276 
0.950

37 
121

E  
F

0.772 
1.596

79 
** 

F  
F 

42 
0.646

10 
Ocean Avenue and 
Olympic Boulevard 

Signal 
PM 

WKND 
0.654 
0.652 

32 
20 

C  
B 

0.672 
0.672 

40 
22 

D  
C 

8 
2 

11 
Ocean Avenue and  
Pico Boulevard 

Signal 
PM 

WKND 
0.619 
0.520 

24 
32 

C  
C 

0.619 
0.518 

24 
32 

C 
 C 

0 
0 

12/13 
2nd Street and  
Colorado Avenue 

Signal 
PM 

WKND 
0.447 
0.366 

35 
32 

D  
C 

0.434 
0.351 

35 
33 

D  
C 

0 
1 

14 
Main Street and  
Olympic Boulevard 

Signal 
PM 

WKND 
0.324 
0.362 

20 
14 

B  
B 

0.391 
0.408 

20 
15 

C  
B 

0 
1 

15 
Main Street and  
Pico Boulevard 

Signal 
PM 

WKND 
0.487 
0.519 

31 
31 

C  
C 

0.487 
0.525 

31 
31 

C  
C 

0 
0 

16 
Mazatlan Drive and 
Olympic Boulevard 

Signal 
PM 

WKND 
0.247 
0.226 

7 
6 

A  
A 

0.270 
0.240 

7 
6 

A  
A 

0 
0 

17 4th Street and  
Colorado Avenue 

Signal PM 
WKND

0.527 
0.504

23 
25

C  
C

0.515 
0.484

23 
24 

C  
C 

0 
-1

18 
4th Street and I-10 
Westbound Off-Ramp 

Signal 
PM 

WKND 
0.965 
0.665 

55 
25 

D  
C 

0.937 
0.625 

47 
23 

D  
C 

-8 
-2 

19 
4th Street and I-10 
Eastbound On-Ramp 

Signal 
PM 

WKND 
0.763 
1.084 

42 
100 

D  
F 

0.763 
1.086 

42 
98 

D  
F 

0 
-2 

20 
4th Street and 
Pico Boulevard 

Signal 
PM 

WKND 
0.605 
0.605 

29 
30 

C  
C 

0.606 
0.621 

29 
30 

C  
C 

0 
0 

* = average stopped delay per vehicle, in seconds; ** = indicates oversaturated conditions (delay cannot be calculated); 
AWSC = all-way stop control; TWSC = two-way stop control; I-10 = Interstate 10. 
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3.1.4: Is the project in a federal attainment area? 

Response: No, the proposed project is located in the South Coast Air Basin, which is 
a federal extreme nonattainment area for O3 and a nonattainment area for PM2.5 (see 
Table 2.2.6-1). If a project area is not classified as an attainment area for all 
transportation-related criteria pollutants, the project is subject to a regional 
conformity determination (proceed to 3.1.5). 

3.1.5: Is there a currently conforming RTP and FTIP? 

Response: Yes, the 2016-2040 RTP/SCS and 2017 FTIP (proceed to 3.1.6). 

3.1.6: Is the project included in the regional emissions analysis supporting the 
currently conforming RTP and FTIP? 

 Response: With regard to Build Alternative 3 (Preferred Alternative), the project’s 
FTIP description has been revised as necessary. This alternative now appears in the 
2016 RTP and 2017 FTIP under project number LA0G1296, described as follows: 
“Replace existing vehicle between Ocean Ave. and Santa Monica Pier over Appian 
Way for pedestrian, bicycle, emergency and limited access at the existing alignment. 
New two-lane vehicle bridge at Moss Avenue between Apian Way and Santa Monica 
Pier over Ocean Front Walk.” Build Alternative 3 (Preferred Alternative) will be 
described in the “then currently conforming” RTP and FTIP prior to final project 
approval and preparation of the project air quality conformity analysis report (proceed 
to 3.1.7). 

3.1.7: Has the project design concept and/or scope changed significantly from that in 
the regional analysis? 

 Response: No, the project is in the 2016 RTP and 2017 FTIP under project number 
LA0G1296, described as follows: “Replace existing vehicle between Ocean Ave. and 
Santa Monica Pier over Appian Way for pedestrian, bicycle, emergency and limited 
access at the existing alignment. New two-lane vehicle bridge at Moss Avenue 
between Apian Way and Santa Monica Pier over Ocean Front Walk.” Build 
Alternative 3 (Preferred Alternative) will be described in the “then currently 
conforming” RTP and FTIP prior to final project approval and preparation of the 
project air quality conformity analysis report. The project as currently proposed is 
consistent with this description (proceed to 3.1.9). 

3.1.9: The conclusion from this series of questions and answers is that the project needs 
to be examined for its local air impacts (proceed to Section 4, Figure 3, of the 
CO Protocol). 

On the basis of the answers to the first flowchart, a second flowchart, Figure 3 of the CO 
Protocol, is used to determine the level of local CO effect analysis required for the project. 
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The questions applicable to the project in the second flowchart and the answers to those 
questions are as follows: 

Level 1: Is the project in a CO nonattainment area? 

Response: No, the South Coast Air Basin is classified as an 
attainment/maintenance area for the federal CO standards (Table 2.2.6-1). 

Level 1: Was the area redesignated as an attainment area after the 1990 Clean Air Act? 

Response: Yes, the South Coast Air Basin was reclassified to 
attainment/maintenance status from serious nonattainment, effective June 11, 2007. 

Level 1: Has “continued attainment” been verified with the local air district, if 
appropriate? 

 Response: Yes, based on ambient air monitoring data collected by SCAQMD, the 
South Coast Air Basin has continually met the federal ambient air quality 
standards for CO since 2003 (California Air Resources Board 2006) (proceed to 
Level 7).  

Level 7: Does the project worsen air quality? 

 Response: Yes. According to Section 4.7.1 of the CO Protocol, the following 
criteria provide a basis for determining if a project has the potential to worsen 
localized air quality: 

 The project significantly increases the percentage of vehicles operating in the 
cold-start mode. Increasing the number of vehicles in cold-start mode by as 
little as 2% should be considered potentially significant. 

Given the nature of Build Alternative 3 (Preferred Alternative), which is to 
relocate an existing pier access bridge, there would be no effect on the 
percentage of vehicles operating in the cold-start mode. 

 The project significantly increases traffic volumes. Increases in traffic 
volumes in excess of 5% should be considered potentially significant. 
Increasing the traffic volume by less than 5% may still be potentially 
significant if there is also a reduction in average speeds. 
Because of local traffic redistribution, traffic volumes along Moss Avenue 
would increase by more than 5% under Build Alternative 3 (Preferred 
Alternative) compared to the No-Build Alternative. 

 The project worsens traffic flow. For uninterrupted roadway segments, a 
reduction in average speeds (within a range of 3 to 50 mph) should be 
regarded as worsening traffic flow. For intersection segments, a reduction in 
average speed or an increase in average delay should be considered a 
worsening of traffic flow. 
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Shown previously in Table 2.2.6-2 and Table 2.2.6-3, increases in average 
delay are expected to occur at multiple intersection locations under Build 
Alternative 3 (Preferred Alternative), Access Scenarios 1 and 2, compared to 
the No-Build Alternative. 

Level 7: Is the project suspected of resulting in higher CO concentrations than those 
existing within the region at the time of attainment demonstration? 

Note: The Final 2012 Air Quality Management Plan (AQMP) is the most recent 
AQMP, but no additional regional or hot-spot CO modeling was conducted to 
demonstrate further attainment of the 8-hour average O3 standard. This is because 
SCAQMD submitted a request to EPA to redesignate the South Coast Air Basin as 
an attainment area for the 8-hour federal CO standard (South Coast Air Quality 
Management District 2007). Therefore, the 2003 AQMP is used as the basis for the 
following analysis. In addition, the 2003 AQMP did not provide model input 
assumptions. Instead, it refers to a 1992 CO plan where a general description of 
input assumptions was provided (South Coast Air Quality Management District 
2003).  

Response: No. According to Section 4.7.2 of the CO Protocol, project sponsors 
are encouraged to use the following criteria to determine the potential for the 
project to result in higher CO concentrations than those existing within the region 
at the time of attainment demonstration: 

a. The receptors at the location under study are at the same distance or farther 
from the traveled roadway than the receptors at the location where attainment 
has been demonstrated. 

A receptor distance of 10 feet from the traveled roadway was used in the CO 
attainment demonstration prepared for the 2003 AQMP. With respect to the 
proposed project, all sensitive receptors are located more than 10 feet from the 
traveled roadway. 

b. The roadway geometry of the two locations is not significantly different. An 
example of a significant difference would be a larger number of lanes at the 
location under study compared with the location where attainment has been 
demonstrated. 

In the CO attainment demonstration prepared for the 2003 AQMP, four 
approach lanes in all directions were used to model the intersections at 
Wilshire/Veteran and La Cienega/Century, while three approach lanes in all 
directions were used to model the intersections at Sunset/Highland and Long 
Beach/Imperial. Therefore, if the total number of intersection approach lanes 
associated with any of the proposed project alternatives exceeds 16 lanes, the 
intersection could result in a potentially adverse effect.  

Because local CO concentrations are a function of (1) intersection traffic 
volumes, (2) peak-hour intersection LOS, (3) CO emissions factors (idle and 
grams/mile), and (4) the ambient CO background concentration, it is possible 
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to identify which, if any, of the most congested intersection locations that are 
anticipated to exist under Build Alternative 3, Access Scenarios 1 and 2, have 
the potential to violate state or federal CO standards. The intersections 
selected for comparison to attainment demonstration intersections and 
presented below in Table 2.2.6-4 meet the following criteria: (1) intersection 
LOS would deteriorate and/or delay would increase in one or both peak hours 
under Build Alternative 3 (Access Scenario 1 or 2) compared to the No-Build 
Alternative and (2) the intersection would operate at LOS C or worse. In 
addition, Table 2.2.6-4 shows the number of approach lanes associated with 
Build Alternative 3 (Preferred Alternative). As shown therein, the maximum 
number of approach lanes at any intersection location is eight, which is less 
than the 16 lanes used in the attainment demonstration. 

Table 2.2.6-4: Approach Lanes for the Proposed Project Build Alternative 3 

Intersection 

Number of Approach Lanes 

Eastbound Westbound Southbound Northbound 

Palisades Beach Road (PCH) and California Incline 1 1 3 3 

Ocean Avenue and Moomat Ahiko Way/Pacific Coast 
Highway Ramps (former State Route 187) 

3 — 2 2 

Ocean Avenue and Seaside Terrace (stop controlled) 1 — 2 2 

Ocean Avenue and Olympic Drive — 1 2 2 

Ocean Avenue/Neilson Way and Pico Boulevard 2 1 2 2 

2nd Street and Colorado Avenue — 2 1 1 

Main Street and Pico Boulevard 1 1 1 1 

4th Street and Olympic Drive/I-10 Eastbound On-Ramp 3 — 2 1 

4th Street and Pico Boulevard 2 2 1 2 

 

c. Expected worse-case meteorology at the location under study is the same or 
better than the worst-case meteorology at the location where attainment has 
been demonstrated. Relevant meteorological variables include wind speed, 
wind direction, temperature, and stability class. 

In the CO attainment demonstration prepared for the 2003 AQMP, a wind 
speed of 3 feet per second, stability class D, and worst-case wind angle were 
used as modeling assumptions. These assumptions are considered worst case; 
as such, the expected worst-case meteorology at the location under study 
would be the same or better. In addition, there is no meaningful difference in 
temperature between the attainment demonstration intersection locations and 
the proposed project intersection location. 

d. Traffic lane volumes at the location under study are the same or lower than 
those at the location where attainment has been demonstrated. 

A comparison of the traffic volumes per lane used for modeling in the 
attainment plan demonstration and volumes per lane projected to occur at the 
studied intersection location is provided in Table 2.2.6-5 and Table 2.2.6-6. As 
shown therein, overall per-lane volumes would be lower than the approach lane 
volumes of the attainment demonstration intersections at future year 2025.  
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Table 2.2.6-5: Alternative 3, Access Scenario 1 Comparison of Intersection 2025 Total Approach Volumes 

Alternative 3, Access Scenario 1 Intersections 

Weekday PM Peak-Hour Approach Volumes Weekend Midday Peak-Hour Approach Volumes 

SB WB NB EB Total SB WB NB EB Total 

Palisades Beach Road (PCH) and California Incline 770  10  852  10  1,643  994 20  699  30  1,742  

Ocean Avenue and Moomat Ahiko Way/ 
Pacific Coast Highway Ramps (former State Route 187) 

473  0 311  0 783  503  0 456  0 959  

Ocean Avenue and Seaside Terrace (stop-controlled) 779  0 491  0 1,270   686  0 641  0 1,326  

Ocean Avenue and Neilson Way and Pico Boulevard 635  163  345  70  1,212  545  322 350  110  1,326  

2nd Street and Colorado Avenue 560  124  332  0  1,016  210  157  353  0 720  

Main Street and Pico Boulevard 340  539  240  425  1,544  130  758  351  596  1,835  

4th Street and Olympic Drive/I-10 Eastbound On-Ramp 665  0 339  122  1,126  409  0 389  155  953  

4th Street and Pico Boulevard 589  275  140  220  1,224  249  396  185  300  1,130  

Maximum Volumes     1,643     1,835 

 PM Peak Hour PM Peak Hour 

Attainment Demonstration Intersection           

Wilshire Boulevard/Veteran Avenue 350 829 233 517 1,929 350 829 233 517 1,929 

Sunset Boulevard/Highland Avenue 611 513 746 588 2,458 611 513 746 588 2,458 

La Cienega Boulevard/Century Boulevard 507 682 419 561 2,169 507 682 419 561 2,169 

Long Beach Boulevard/Imperial Highway 315 467 383 673 1,838 315 467 383 673 1,838 

Maximum Volumes     2,458     2,458 

Percent Difference: Maximum Alternative 3, Access Scenario 1 
vs. Sunset/Highland PM Peak Per-Lane Approach Volume Total 

    -33%     -25% 

Note: The sum of the per-lane approach volumes for study area intersections is compared to the sum of the per-lane approach volumes for the Sunset/Highland PM peak hour 
because it was the intersection with greatest approach volume for which CO attainment was demonstrated.  
SB = southbound; WB = westbound; NB = northbound; EB = eastbound; I-10 = Interstate 10. 
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Table 2.2.6-6. Alternative 3, Access Scenario 2 Comparison of Intersection 2025 Total Approach Volumes 

Alternative 3, Access Scenario 2 Intersections 

Weekday PM Peak-Hour Approach Volumes Weekend Midday Peak-Hour Approach Volumes 

SB WB NB EB Total SB WB NB EB Total 

Palisades Beach Road (PCH) and California Incline 1,156  10  852  10  2,028  1,491   20  699  30   2,239  

Ocean Avenue and Moomat Ahiko Way/ 
Pacific Coast Highway ramps (former State Route 187) 

473  0  311  0 783  503  0 456  0 959  

Ocean Avenue and Seaside Terrace (stop-controlled) 1,558 0 491  0 2,049  1,351  0 641  0 1,992  

Ocean Avenue and Olympic Boulevard 776  0 477  0 1,253  671  0 537  0 1,208  

2nd Street and Colorado Avenue 560  124  332  0 1,016  210  157  353  0 720  

Maximum Volumes     2,049     2,239 

 PM Peak Hour PM Peak Hour 

Attainment Demonstration Intersection           

Wilshire Boulevard/Veteran Avenue 350 829 233 517 1,929 350 829 233 517 1,929 

Sunset Boulevard/Highland Avenue 611 513 746 588 2,458 611 513 746 588 2,458 

La Cienega Boulevard/Century Boulevard 507 682 419 561 2,169 507 682 419 561 2,169 

Long Beach Boulevard/Imperial Highway 315 467 383 673 1,838 315 467 383 673 1,838 

Maximum Volumes     2,458     2,458 

Percent Difference: Maximum Alternative 3, Access Scenario 2 
vs Sunset/Highland PM Peak Per-Lane Approach Volume Total 

    -17%     -9% 

Note: The sum of the per-lane approach volumes for study area intersections is compared to the sum of the per-lane approach volumes for the Sunset/Highland PM peak hour 
because it was the intersection with greatest approach volume for which CO attainment was demonstrated.  
SB = southbound; WB = westbound; NB = northbound; EB = eastbound. 
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Traffic volumes at the pier would be greatest on weekdays during the PM peak 
hour and midday on weekends. Projected volumes were compared to those 
recorded for the PM peak-hour attainment demonstration. Projected volumes for 
the midday weekend peak hour were compared to the PM peak-hour attainment 
demonstration intersection volumes because ambient conditions were assumed 
to more closely resemble midday conditions than the AM peak hour.  

e. Percentage of vehicles operating in cold-start mode at the location under 
study is the same or lower than the percentage at the location where 
attainment has been demonstrated. 

The proposed project would not increase the percentage of vehicles operating 
in cold-start mode in the project area because no parking facilities would be 
constructed as part of the proposed project. 

f. Percentage of heavy-duty gas trucks at the location under study is the same or 
lower than the percentage at the location where attainment has been demonstrated. 

The attainment area demonstration intersections are located along urban 
arterial roadways with a commercial and residential mix of land uses within 
the South Coast Air Basin. The project area intersection is an urban arterial 
near industrial, commercial, and residential land uses. Therefore, the project 
area is anticipated to have a percentage of heavy-duty trucks similar to that of 
the attainment demonstration intersections. 

g. For projects involving intersections, average delay and queue length figures for 
each approach are the same or smaller for the intersection under study compared 
with those found in the intersection where attainment has been demonstrated. 
As shown in Table 2.2.6-5 and Table 2.2.6-6, the overall horizon-year (2025) 
approach-lane traffic volumes would be lower than the approach-lane traffic 
volumes for the attainment demonstration intersections; therefore, overall 
average delay and queue length figures for the proposed project alternatives are 
anticipated to be less than those at the attainment demonstration intersections. 

h. The background concentration at the location under study is the same or 
lower than the background concentration at the location where attainment has 
been demonstrated. 

The maximum recorded background CO concentration in the project area over the 
past 3 years is 1.4 ppm for the 8-hour averaging period, which occurred at the LAX 
Hastings monitoring station in 2015 (EPA 2016). This value compares with the 8-
hour average maximum background concentration of 7.8 ppm (2005) used for the 
2003 AQMP attainment demonstration. Because the answer to the second Level 7 
question is “no,” per the CO Protocol, the project is satisfactory, and no further 
analysis is needed. Because project implementation would not result in CO 
concentrations that would exceed the 1- or 8-hour ambient air quality standards, on 
the basis of CO Protocol analysis methodology, the build alternatives are not 
expected to result in a new or more severe exceedance of either the NAAQS or 
CAAQS.  
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As previously indicated, the proposed project was evaluated using Figure 1 and Figure 3 of the CO 
Protocol. Through this process, it was determined the build alternatives are not expected to result in 
a new or more severe exceedance of either the NAAQS or CAAQS. Operational impacts related to 
CO hot spots would be less than significant under CEQA and not adverse under NEPA.  

Localized PM2.5 and PM10 Hot-Spot Evaluation 

Because Build Alternatives 1 and 2 are exempt from federal transportation conformity 
requirements, no formal PM hot-spot analysis is required. Because there would be no change in 
trip redistribution occurring under Build Alternatives 1 and 2 compared to the No-Build 
Alternative, there would be no change in local PM emissions or concentrations at any 
intersection location. 

Build Alternative 3 (Preferred Alternative) is not exempt from the requirement to demonstrate 
project-level transportation conformity. EPA specified a quantitative method for analyzing 
localized PM2.5 or PM10 concentrations from operational traffic in Transportation Conformity 
Guidance for Quantitative Hot-Spot Analyses in PM2.5 and PM10 Nonattainment and 
Maintenance Areas (November 2015). 

EPA specifies in 40 CFR 93.123(b)(1) that only projects of air quality concern (POAQCs) are 
required to undergo a PM2.5 and PM10 hot-spot analysis. EPA defines POAQCs as certain 
highway and transit projects that involve significant levels of diesel traffic or any other project 
that is identified by the PM2.5 SIP as a localized air quality concern. A comparison of Build 
Alternative 3 (Preferred Alternative) to POAQCs, as defined by 40 CFR 93.123(b)(1), is 
provided below. 
 
New or expanded highway projects that have a significant number of or significant 
increase in diesel vehicles. Build Alternative 3 (Preferred Alternative) would involve 
reconstruction of the Pier Bridge for primarily pedestrian and bicycle use as well as 
construction of a new vehicular bridge at Moss Avenue. Build Alternative 3 would not increase 
parking capacity on the pier or elsewhere in the project area, nor would it involve land use 
changes such that trip generation would increase. Diesel vehicle use would not change as a 
result of project implementation.  

Projects affecting intersections that are at LOS D, E, or F with a significant number of 
diesel vehicles or those that will change to LOS D, E, or F because of increased traffic 
volumes from a significant number of diesel vehicles related to the project. Under Build 
Alternative 3, Access Scenario 1 conditions in 2025, two of the five intersections that operate 
at LOS D or worse—Ocean Avenue/Seaside Terrace and the 4th Street/Interstate 10 eastbound 
on-ramp—would experience significant traffic impacts relative to no-build conditions. Under 
Build Alternative 3, Access Scenario 2 conditions in 2025, one of the six intersections that 
operates at LOS D or worse—Ocean Avenue/Seaside Terrace—would experience significant 
traffic impacts relative to no-build conditions. Although the operational efficiency of the 
intersections would deteriorate, this would result from trip redistribution related to accessing 
the new Moss Avenue bridge rather than the generation of new trips. Because there would be 
no increase in parking capacity or land use changes adjacent to the pier, no new trips would 
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occur. Furthermore, the lack of change at pier-adjacent land uses would preclude the need for 
new delivery vehicles or other diesel vehicle use in the area. Although there would be some 
deterioration with respect to operational traffic conditions, implementation of Alternative 3 
would not increase the number of diesel vehicles operating in the area.  

New bus and rail terminals and transfer points that have a significant number of diesel 
vehicles congregating at a single location. The proposed project would be located near bus 
stops on Ocean Avenue, but no major congregation of buses occurs in the area. Furthermore, 
both the Santa Monica Big Blue Bus and Metro fleets use liquefied or compressed natural gas 
rather than diesel for fuel.  

Expanded bus and rail terminals and transfer points that significantly increase the 
number of diesel vehicles congregating at a single location. The proposed project would not 
expand any bus terminal, rail terminal, or related transfer point or increase the number of diesel 
vehicles congregating at any single location. 

Projects in or affecting locations, areas, or categories of sites that are identified in the 
PM2.5- or PM10-applicable implementation plan or implementation plan submission, as 
appropriate, as sites of violation or possible violation. The project site is not in an area or 
affecting an area that has been identified in any PM2.5 or PM10 implementation plan. The 
immediate project area is not considered to be a site of violation or possible violation. 

The discussion provided above indicates that the proposed project would not be considered a 
POAQC, as defined by 40 CFR 93.123(b)(1). Therefore, it is unlikely that the proposed project 
would generate new air quality violations, worsen existing violations, or delay attainment of the 
NAAQS for PM2.5 or PM10. The SCAG Transportation Conformity Working Group reviewed 
this project on February 23, 2016, as part interagency consultation, and concurred with this 
determination. Interagency consultation documentation for project-level particulate matter 
conformity is provided in Appendix D to the September 2016 air quality study report. 
Operational impacts related to PM hot-spots would be less than significant under CEQA and not 
adverse under NEPA.  

Mobile-Source Air Toxics/Toxic Air Contaminant Emissions  

For each alternative, the amount of MSATs emitted would be proportional to VMT, assuming 
that other variables such as fleet mix are the same for each alternative. VMT for Alternative 3 
may be slightly higher than it would be under the No-Build Alternative because operation of 
Alternative 3 would require vehicles to access the pier via Appian Way and Moss Avenue, a 
route that is not as direct as the access route to the pier from the existing pier bridge. Operational 
VMT under Alternatives 1 and 2 would be identical to VMT under the No-Build Alternative 
because Alternatives 1 and 2 would reconstruct the pier bridge immediately adjacent to its 
current location and would not increase parking capacity.  

Because estimated VMT under each of the alternatives is nearly the same, it is expected that there 
would be no appreciable difference in the amount of overall MSAT emissions among the various 
alternatives. Also, regardless of the alternative chosen, emissions would most likely be lower than 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.2-64

 

present levels in the design year as a result of EPA’s national control programs, which are 
projected to reduce annual MSAT emissions by more than 80% between 2010 and 2050. Although 
local conditions may differ from the national projections in terms of fleet mix and turnover, VMT 
growth rates, and local control measures, the magnitude of the EPA-projected reductions is so great 
(even after accounting for VMT growth) that MSAT emissions in the study area are likely to be 
lower in the future in nearly all cases. As such, operational impacts related to MSAT emissions 
would be less than significant under CEQA and not adverse under NEPA. 

Incomplete or Unavailable Information for Project-Specific MSAT Health Impacts Analysis 

In FHWA’s view, information to credibly predict project-specific health impacts due to changes in 
mobile-source air toxic (MSAT) emissions associated with a proposed set of highway alternatives 
is incomplete or unavailable. The outcome of such an assessment, adverse or not, would be 
influenced more by the uncertainty introduced into the process through assumption and speculation 
rather than any genuine insight into the actual health impacts directly attributable to MSAT 
exposure associated with a proposed action. 

EPA is responsible for protecting the public health and welfare from any known or anticipated 
effect of an air pollutant. It is the lead authority for administering the Clean Air Act and its 
amendments and has specific statutory obligations with respect to hazardous air pollutants and 
MSATs. EPA is in the process of continuously assessing human health effects, exposures, and 
risks posed by air pollutants. It maintains the Integrated Risk Information System (IRIS), which is 
“a compilation of electronic reports on specific substances found in the environment and their 
potential to cause human health effects” (https://www.epa.gov/iris). Each report contains 
assessments of non-cancerous and cancerous effects for individual compounds and quantitative 
estimates of risk levels from lifetime oral and inhalation exposures, with uncertainty spanning 
perhaps an order of magnitude. 

Other organizations are also active in the research and analyses of the human health effects of 
MSATs, including the Health Effects Institute (HEI). A number of HEI studies are summarized in 
Appendix D of FHWA’s Updated Interim Guidance on Mobile-Source Air Toxic Analysis in 
NEPA Documents. Among the adverse health effects linked to MSAT compounds at high 
exposures are cancer in humans in occupational settings, cancer in animals, and irritation to the 
respiratory tract, including the exacerbation of asthma. Less obvious is the adverse human health 
effects of MSAT compounds at current environmental concentrations (HEI Special Report 16 
[https://www.healtheffects.org/publication/mobile-source-air-toxics-critical-review-literature-
exposure-and-health-effects]) or in the future as vehicle emissions substantially decrease. 

The methodologies for forecasting health impacts include emissions modeling, dispersion 
modeling, exposure modeling, and then a final determination of health impacts, with each step in 
the process building on the model predictions obtained in the previous step. All are encumbered by 
technical shortcomings or uncertain science, which prevent a more complete differentiation of the 
MSAT health impacts among a set of project alternatives. These difficulties are magnified for 
lifetime (i.e., 70-year) assessments, particularly because unsupportable assumptions would have to 
be made regarding changes in travel patterns and vehicle technology (which would affect rates of 
emission) over that time frame, because such information is unavailable. 
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It is particularly difficult to reliably forecast 70-year lifetime MSAT concentrations and 
exposures near roadways, determine the portion of time that people are actually exposed at a 
specific location, and establish the extent attributable to a proposed action, especially given 
that some of the information needed is unavailable. 

There are considerable uncertainties associated with the existing estimates of toxicity of the 
various MSATs because of factors such as low-dose extrapolations and translations of 
occupational exposure data to the general population, a concern expressed by HEI (Special 
Report 16 [https://www.healtheffects.org/publication/mobile-source-air-toxics-critical-review-
literature-exposure-and-health-effects]). As a result, there is no national consensus on the air 
dose/response values assumed to protect the public health and welfare for MSAT compounds 
and, in particular, diesel particulate matter. EPA states that, with respect to diesel engine 
exhaust, “[t]he absence of adequate data to develop a sufficiently confident dose-response 
relationship from the epidemiologic studies has prevented the estimation of inhalation 
carcinogenic risk (EPA IRIS database, Diesel Engine Exhaust, Section II.C, 
https://cfpub.epa.gov/ncea/iris/ 
iris_documents/documents/subst/0642.htm#quainhal).” 

There is also the lack of a national consensus on an acceptable level of risk. The current 
context is the process used by EPA, as provided by the Clean Air Act, to determine whether 
more stringent controls are required to provide an ample margin of safety to protect public 
health or prevent an adverse environmental effect for industrial sources subject to the 
maximum achievable control technology standards, such as benzene emissions from refineries. 
The decision framework is a two-step process. The first step requires EPA to determine an 
“acceptable” level of risk due to emissions from a source, which is generally no greater than 
approximately 100 in 1 million. Additional factors are considered in the second step, the goal 
of which is to maximize the number of people with risks less than 1 in 1 million due to 
emissions from a source. The results of this statutory two-step process do not guarantee that 
cancer risks from exposure to air toxics are less than 1 in 1 million; in some cases, the residual 
risk determination could result in maximum individual cancer risks that are as high as 
approximately 100 in 1 million. In a June 2008 decision, the U.S. Court of Appeals for the 
District of Columbia Circuit upheld EPA’s approach to addressing risk in its two-step decision 
framework. Information is incomplete or unavailable to establish that even the largest of 
highway projects would result in levels of risk greater than deemed acceptable 
(https://www.cadc.uscourts.gov/ 
internet/opinions.nsf/284E23FFE079CD59852578000050C9DA/$file/07-1053-1120274.pdf). 

Because of the limitations in the methodologies for forecasting health impacts described, any 
predicted difference in health impacts between alternatives is likely to be much smaller than 
the uncertainties associated with predicting the impacts. Consequently, the results of such 
assessments would not be useful to decision-makers, who would need to weigh this 
information against project benefits, such as reducing traffic congestion, accident rates, and 
fatalities, as well as improved access for emergency response, which are better suited for 
quantitative analysis. 
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Odors 

According to the SCAQMD CEQA Air Quality Handbook, land uses associated with odor 
complaints typically include agricultural uses, wastewater treatment facilities, food processing 
plants, chemical plants, composting areas, refineries, landfills, dairies, and fiberglass molding 
facilities. The proposed project would not involve any of the aforementioned odor-causing 
activities. No operational impacts related to odors would occur as a result of project 
implementation.  

Construction Conformity 

Construction activities would not last for more than 5 years at one general location. Therefore, 
construction-related emissions do not need to be included in regional and project-level 
conformity analyses (40 CFR 93.123(c)(5)). 

Regional Criteria Pollutant Emissions  

Construction is anticipated to begin in early 2023 and last approximately 24 months. Temporary 
construction emissions would result from on-site activities such as grubbing/land clearing, 
grading/excavating, drainage/subgrade construction, bridge construction, and paving as well as 
off-site activities, including trips associated with haul trucks and commuting construction 
workers. Pollutant emissions would vary daily, depending on the level of activity, specific 
operations, and prevailing weather conditions (for fugitive dust). 

During construction, short-term degradation of air quality may occur from the release of 
particulate emissions (airborne fugitive dust) generated by excavation, grading, hauling, and 
other activities related to construction. Emissions from construction equipment would include 
CO, NOX, ROG, directly emitted particulate matter (PM10 and PM2.5), and TACs 
(aka MSATs), such as DPM. 

Site preparation and bridge construction would involve clearing, cut-and-fill work, grading, and 
paving the roadway surfaces. Construction-related effects on air quality from most roadway 
projects are typically greatest during the site preparation phases because most heavy construction 
equipment emissions are associated with excavation, handling, and the transport of soils to and 
from the site. An estimate of project construction emissions is presented below in Table 2.2.6-7. 
The greatest regional emissions would occur during the grading/excavation period, resulting in 
8 pounds of ROG, 85 pounds of NOX, 76 pounds of CO, 8 pounds of PM10, and 5 pounds of 
PM2.5 per day.  

SCAQMD regional emissions thresholds are provided as the basis for the determination of 
CEQA impacts for the City of Santa Monica, as part of its responsibilities as the CEQA lead 
agency. Such thresholds are not the basis for NEPA impact determinations, for which Caltrans is 
responsible as the NEPA lead agency.  
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Table 2.2.6-7: Estimate of Regional Criteria Pollutant Emissions during Construction (pounds per day) 

Construction Phase ROG NOX CO SO2 PM10 PM2.5 

Grubbing and Clearing (2023) 2 20 21 < 1 3 2 

 On-site 2 20 20 < 1 3 2 

 Off-site < 1 < 1 < 1 < 1 < 1 < 1 

Grading/Excavation (2023) 8 85 76 < 1 6 4 

 On-site 8 84 72 < 1 5 4 

 Off-site < 1 1 4 < 1 < 1 < 1 

Grading/Excavation (2024) 8 78 74 < 1 8 5 

 On-site 8 77 71 < 1 5 4 

 Off-site < 1 1 3 < 1 3 1 

Construction/Drainage/Utilities/Subgrade (2024) 7 58 52 < 1 3 3 

 On-site 6 57 50 < 1 3 2 

 Off-site < 1 < 1 2 < 1 < 1 < 1 

Paving (2024) 1 6 10 < 1 < 1 < 1 

 On-site 1 6 9 < 1 < 1 < 1 

 Off-site < 1 < 1 1 < 1 < 1 < 1 

Maximum Daily Emissions (Regional) 8 85 76 < 1 8 5 

SCAQMD Regional Emissions Thresholds  75 100 550 150 150 55 

Source: ICF International, 2015. Detailed calculation assumptions provided in Appendix C to the September 2016 air quality 
study report. 

 
 
The estimate of construction-period emissions with implementation of SCAQMD Rule 403 
fugitive dust control measures and Mitigation Measure AQ-1 (see Section 2.2.6.4, Avoidance, 
Minimization, and/or Mitigation Measures) is provided in Table 2.2.6-8. Shown therein, the 
estimate of maximum daily emissions would be 2 pounds of ROG, 9 pounds of NOX, 84 pounds of 
CO, less than 1 pound of SO2, 5 pounds of PM10, and 2 pounds of PM2.5. Regional construction-
period impacts would be less than significant under CEQA and not adverse under NEPA.  
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Table 2.2.6-8: Estimate of Regional Criteria Pollutant Emissions during Construction with 
Control Measures (pounds per day) 

Construction Phase ROG NOX CO SO2 PM10 PM2.5 

Grubbing and Clearing (2023) 1 2 23 < 1 2 1 

 On-site < 1 2 23 < 1 2 1 

 Off-site < 1 < 1 < 1 < 1 < 1 < 1 

Grading/Excavation (2023) 2 9 84 < 1 2 1 

 On-site 2 8 80 < 1 2 1 

 Off-site < 1 1 4 < 1 < 1 < 1 

Grading/Excavation (2024) 2 9 84 < 1 5 2 

 On-site 2 8 80 < 1 2 1 

 Off-site < 1 1 3 < 1 3 1 

Construction/Drainage/Utilities/Subgrade (2024) 1 9 57 < 1 < 1 < 1 

 On-site 1 9 55 < 1 < 1 < 1 

 Off-site < 1 < 1 2 < 1 < 1 < 1 

Paving (2024) < 1 1 10 < 1 < 1 < 1 

 On-site < 1 1 10 < 1 < 1 < 1 

 Off-site < 1 < 1 1 < 1 < 1 < 1 

Maximum Daily Emissions (Regional) 2 9 84* < 1 5 2 

SCAQMD Regional Emissions Thresholds 75 100 550 150 150 55 

Source: ICF International, 2015. Detailed calculation assumptions in Appendix C to the September 2016 air quality study report. 
*The emission factors for the Tier 4 construction equipment proposed in the mitigation measure result in overall reductions in 
criteria pollutants but a slight increase in CO, albeit well below the threshold level. 

 

Localized Criteria Pollutant Emissions  

SCAQMD has developed localized significance thresholds (LSTs) to help public agencies 
analyze the project-related effects of pollutants on nearby receptors. The LSTs are based on the 
size or total area of the emissions source, the ambient air quality in each Source Receptor Area 
(SRA) where the emissions sources are located, and the distance to nearby sensitive receptor 
locations. The project site encompasses approximately 1.5 acres within the Northwest Coastal 
Los Angeles County SRA (SRA 2). Because LSTs are based on the potential area disturbed on 
any given day, the LST analysis for construction assumes a worst-case scenario, with a 1-acre 
area disturbed per day and a 82-foot distance to receptors. Table 2.2.6-9 shows the on-site 
emissions associated with project construction.  

SCAQMD LSTs are provided as the basis for the determination of CEQA impacts for the City, as 
part of its responsibilities as the CEQA lead agency. Such thresholds are not the basis for NEPA 
impact determinations, for which Caltrans is responsible as the NEPA lead agency. With the 
implementation of control measures and Mitigation Measure AQ-1, localized construction-period 
impacts would be less than significant under CEQA and not adverse under NEPA. 
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Table 2.2.6-9: Estimate of Localized Criteria Pollutant Emissions during Construction with  
Control Measures (pounds per day) 

Construction Phase ROG NOX CO SO2 PM10 PM2.5 

Grubbing and Clearing (2023) < 1 2 23 < 1 2.1 1.2 

Grading/Excavation (2023) 2 8 80 < 1 2 1.2 

Grading/Excavation (2024) 2 8 80 < 1 2 1.2 

Construction/Drainage/Utilities/Subgrade (2024) 1 9 55 < 1 0.2 0.2 

Paving (2024) < 1 1 10 < 1 < 1 < 1 

On-site Maximum Daily Emission  2 9 80 < 1 2.1 1.2 

SCAQMD Localized Significance Thresholdsa -- 103 562 -- 4 3 
a A 1-acre project site and an 80-foot receptor distance were assumed for Source Receptor Area 2 (Northwest Coastal 
Los Angeles County). This is the smallest distance between source and receptor to be analyzed under the SCAQMD LST 
methodology. There are no LSTs for ROG or SO2. 
Source: ICF International, 2015. Detailed calculation assumptions provided in Appendix C to the September 2016 air quality 
study report. 

 

Mobile-Source Air Toxics/Toxic Air Contaminant Emissions 

With respect to construction-period impacts, the greatest potential for TAC emissions would be 
related to DPM emissions associated with heavy equipment operations during project 
construction. Construction activities associated with the project would be sporadic, transitory, 
and short term in nature. The assessment of cancer risk is typically based on a 9- to 70-year 
exposure period; however, each of the three build alternatives is anticipated to have a 
construction duration of approximately 24 months. Because exposure to diesel exhaust would be 
well below the 70-year exposure period, project construction is not anticipated to result in an 
elevated cancer risk to exposed persons because of the short-term and transitory nature of 
construction activity. Construction-period impacts related to MSATs/TACs would be less than 
significant under CEQA and not adverse under NEPA. 

Odors 

Potential sources that may emit odors during construction activities under each of the build 
alternatives include equipment exhaust. Odors from that source would be localized and generally 
confined to the immediate area surrounding the project site. The build alternatives would utilize 
typical construction techniques, and the odors would be typical of most construction sites and 
temporary in nature. No construction activities under the build alternatives would cause an odor 
nuisance. Construction-period impacts related to odors would be less than significant under 
CEQA and not adverse under NEPA.  

2.2.6.4 Avoidance, Minimization, and/or Mitigation Measures 

The proposed project would be subject to SCAQMD Rule 403, the purpose of which is to reduce 
the amount of particulate matter entrained in the ambient air. In addition, implementation of 
Mitigation Measure AQ-1 would reduce emissions of criteria pollutants and localized effects 
during the construction period. 
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AQ-1 To reduce particulate matter exhaust emissions, the City of Santa Monica (or its 
contractors) shall ensure that all off-road diesel-powered equipment used during 
construction shall meet U.S. Environmental Protection Agency Tier 4 emissions 
standards, or cleaner, except for construction equipment for which such 
emissions control technology is not available. 

 Most of construction impacts on air quality are short term in duration and, 
therefore, will not result in long-term adverse conditions. Implementation of 
the following avoidance and minimization measures, some of which may also 
be required for other purposes, such as stormwater pollution control, will 
reduce any air quality impacts resulting from construction activities: 

 The construction contractor must comply with Caltrans’ Standard 
Specifications in Section 14-9 (2015).  

o Section 14-9-02 specifically requires compliance by the contractor 
with all applicable laws and regulations related to air quality, including 
air pollution control district and air quality management district 
regulations and local ordinances.  

 Water or dust palliative will be applied to the site and equipment as often 
as necessary to control fugitive dust emissions. Fugitive emissions 
generally must meet a “no visible dust” criterion either at the point of 
emissions or at the right-of-way line, depending on local regulations. 

 Soil binder will be spread on any unpaved roads used for construction 
purposes and on all project construction parking areas. 

 Construction equipment and vehicles will be properly tuned and 
maintained. All construction equipment will use low-sulfur fuel, as 
required by California Code of Regulations Title 17, Section 93114. 

 A dust control plan will be developed, documenting sprinkling, temporary 
paving, speed limits, and timely revegetation of disturbed slopes as needed 
to minimize construction impacts on existing communities.  

 Equipment and material storage sites will be located as far away from 
residential and park uses as practicable. Construction areas will be kept 
clean and orderly. 

 Environmentally Sensitive Areas–like areas or their equivalent will be 
established near sensitive air receptors. Within these areas, construction 
activities involving extended idling of diesel equipment or vehicles will be 
prohibited, to the extent feasible. 

 Track-out reduction measures, such as gravel pads at project access points 
to minimize dust and mud deposits on roads affected by construction 
traffic, will be used. 
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 All transported loads of soils and wet materials will be covered before 
transport, or adequate freeboard (space from the top of the material to the 
top of the truck) will be provided to minimize emissions of dust (particulate 
matter) during transportation. 

 Dust and mud deposited on paved public roads due to construction activity 
and traffic will be promptly and regularly removed to decrease particulate 
matter. 

 To the extent feasible, construction traffic will be scheduled and routed to 
reduce congestion and related air quality impacts caused by idling vehicles 
along local roads during peak travel times. 

 Mulch will be installed or vegetation planted as soon as practical after 
grading to reduce windblown particulate in the area. Be aware that certain 
methods of mulch placement, such as straw blowing, may themselves cause 
dust and visible emissions issues and may need to use controls such as 
dampened straw. 

Climate Change 

Climate change is analyzed in Chapter 3. Neither EPA nor FHWA has issued explicit guidance 
or methods for conducting project-level greenhouse gas analysis. As stated on FHWA’s climate 
change website (http://www.fhwa.dot.gov/hep/climate/index.htm), climate change considerations 
should be integrated throughout the transportation decision-making process–from planning 
through project development and delivery. Addressing climate change mitigation and adaptation 
up front in the planning process will aid decision making and improve efficiency at the program 
level and inform the analysis and stewardship needs of project-level decision making. Climate 
change considerations can easily be integrated into many planning factors, such as supporting 
economic vitality and global efficiency, increasing safety and mobility, enhancing the 
environment, promoting energy conservation, and improving the quality of life.  

Because more requirements have been set forth in California legislation and the EOs regarding 
climate change, the issue is addressed in the CEQA chapter of this environmental document and 
may be used to inform the NEPA decision. The four strategies set forth by FHWA to lessen 
climate change impacts correlate with efforts that the state has undertaken and is undertaking to 
deal with climate change. The strategies are improved transportation system efficiency, cleaner 
fuels, cleaner vehicles, and reductions in VMT. 

2.2.7 Noise  

2.2.7.1 Regulatory Setting 

CEQA and NEPA provide the broad basis for analyzing and abating the effects of highway 
traffic noise. The intent of these laws is to promote the general welfare and foster a healthy 
environment. The requirements for noise analysis and the consideration of noise abatement 
and/or mitigation, however, differ between CEQA and NEPA. 
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California Environmental Quality Act 

CEQA requires a baseline versus build analysis to assess whether a proposed project will have a 
noise impact. If a proposed project is determined to have a significant noise impact under CEQA, 
then CEQA dictates that mitigation measures must be incorporated into the project, unless those 
measures are not feasible.  

The rest of this section will focus on the NEPA 23 CFR 772 noise analysis; please see Chapter 3 
of this document for further information on noise analysis under CEQA. 

National Environmental Policy Act and 23 CFR 772 

For highway transportation projects with FHWA involvement (and Caltrans, as assigned), the 
Federal-Aid Highway Act of 1970 and associated implementing regulations (23 CFR 772) 
govern the analysis and abatement of traffic noise impacts. The regulations require that potential 
noise impacts in areas of frequent human use be identified during planning and design of a 
highway project. The regulations include noise abatement criteria (NAC), which are used to 
determine when a noise impact will occur (see Table 2.2.7-1). The NAC differ, depending on the 
type of land use under analysis. For example, the NAC for residences (67 A‐weighted	decibels 
[dBA]) is lower than the NAC for commercial areas (72 dBA).  

Table 2.2.7-1: Noise Abatement Criteria 

Activity 
Category 

NAC, Hourly 
A-Weighted 
Noise Level, 

Leq(h) Description of Activity Category 

A 57 (Exterior) Lands where serenity and quiet are of extraordinary significance and serve an 
important public need and where the preservation of those qualities is essential if 
the area is to continue to serve its intended purpose. 

B1 67 (Exterior) Residential. 

C1 67 (Exterior) Active sport areas, amphitheaters, auditoriums, campgrounds, cemeteries, day care 
centers, hospitals, libraries, medical facilities, parks, picnic areas, places of 
worship, playgrounds, public meeting rooms, public or nonprofit institutional 
structures, radio studios, recording studios, recreation areas, Section 4(f) sites, 
schools, television studios, trails, and trail crossings. 

D 52 (Interior) Auditoriums, day care centers, hospitals, libraries, medical facilities, places of 
worship, public meeting rooms, public or nonprofit institutional structures, radio 
studios, recording studios, schools, and television studios. 

E 72 (Exterior) Hotels, motels, offices, restaurants/bars, and other developed lands, properties, or 
activities not included in A–D or F. 

F No NAC—
reporting only 

Agriculture, airports, bus yards, emergency services, industrial, logging, 
maintenance facilities, manufacturing, mining, rail yards, retail facilities, 
shipyards, utilities (water resources, water treatment, electrical, etc.), and 
warehousing. 

G No NAC—
reporting only 

Undeveloped lands that are not permitted. 

1 Includes undeveloped lands permitted for this activity category. 
Leq(h) = hourly equivalent sound level 
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Figure 2.2.7-1 lists the noise levels of common activities to enable readers to compare the actual 
and predicted highway noise-levels discussed in this section with common activities.  

Figure 2.2.7‐1: Noise Levels of Common Activities 

 

According to the Caltrans Traffic Noise Analysis Protocol for New Highway Construction and 
Reconstruction Projects (2011), a noise impact occurs when the predicted future noise level with 
a project substantially exceeds the existing noise level (defined as an increase of 12 dBA or 
more) or the future noise level with a project approaches or exceeds the NAC. Approaching the 
NAC is defined as coming within 1 dBA of the NAC. 
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If it is determined that a project will have noise impacts, then potential abatement measures must 
be considered. Noise abatement measures that are determined to be reasonable and feasible at the 
time of final design are incorporated into the project plans and specifications. This document 
discusses noise abatement measures that are likely to be incorporated into the project. 

The Caltrans Traffic Noise Analysis Protocol (Protocol) sets forth the criteria for determining 
when an abatement measure is reasonable and feasible. Feasibility of noise abatement is 
basically an engineering concern. A minimum 7 dBA reduction in the future noise level must be 
achieved for an abatement measure to be considered feasible. Other considerations include 
topography, access requirements, other noise sources, and safety considerations. The 
reasonableness determination is basically a cost-benefit analysis. Factors used in determining 
whether a proposed noise abatement measure is reasonable include residents’ acceptance and the 
cost per benefited residence. 

2.2.7.2 Affected Environment 

The Santa Monica Pier Bridge extends west from the intersection of Ocean Avenue and 
Colorado Avenue to Santa Monica Pier in the city of Santa Monica. Land uses within the project 
area consist of a mix of multi-family residential and commercial uses (including restaurants/bars, 
visitor-serving uses, and retail outlets), the SMURRF, surface parking lots, Palisades Park, Santa 
Monica State Beach, and the Santa Monica Pier. 

The project site is surrounded by residential properties, businesses, roads, public walkways, a park, 
Santa Monica State Beach, and structures on all sides as well as underneath the bridge. Land use 
designations east of the project site consist of medium-density housing as well as parks and open 
space. Land use designations west of the project site consist of parks and open space. The land use 
north of the project site includes residential, commercial, and parks and open space.  

The noise study report was completed in October 2015 (included in Technical Report D). A field 
investigation was conducted to identify land uses that could be subject to traffic and construction 
noise impacts from the proposed project. Land uses in the project area were categorized by land 
use type, activity category (as defined in Table 2.2.7-1), and the extent of frequent human use, 
including uses that could be more sensitive to noise. As directed by the Protocol, the focus was 
on outdoor locations with frequent human use that would benefit from a lowered noise level, 
although all developed land uses were considered in this analysis. Accordingly, this impact 
analysis focused on locations with defined outdoor activity areas, such as outdoor dining and 
seating areas, playgrounds, and residential patios. The geometry of the project area relative to 
nearby existing land uses was also identified.  

Short-term Measurements 

Short-term measurement locations were selected to represent the various land use categories and 
activities within the project area. The short-term measurements were used to validate/calibrate 
(where appropriate) the traffic noise modeling used in the study. The noise measurement 
locations were used as noise modeling receivers for the analysis of the worst noise hour under 
existing and future (2025) no-build and build conditions. Non-measurement locations were 
selected as additional modeled-only receivers to gain a more complete understanding of the noise 
environment in the project area. The noise measurement locations are shown in Figure 2.2.7-2.  
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Figure 2.2.7‐2: Noise Measurement and Modeling Locations 
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Short-term measurements were taken at four sites: ST1, ST2, ST3, and ST4. Measurements ST1 
and ST2 were taken at areas of frequent human use, specifically, on the pier east of the 
Hippodrome and near the southeast corner of the pier in the Carousel Park area. Measurements 
ST3 and ST4 were taken immediately adjacent to the outdoor patio areas of the 1637 Appian Way 
apartment complex. For measurement ST3, the microphone was elevated 15 feet off the ground to 
represent a nearby second-story patio; all other measurements were taken at a height of 5 feet. 

One Larson Davis Model LxT sound-level meter (SLM) and one Larson Davis Model 831 SLM 
were used to conduct the short-term noise measurements. Both SLMs are classified as Type 1 
(precision-grade) instruments, as defined in American National Standard Institute specification 
S1.4-1984 and International Electrotechnical Commission publications 804 and 651. The meters 
were set to the “slow” time-response mode and the A-weighting filter network. To ensure 
accuracy, the calibration of the meters was checked before and after each of the measurements 
using a Larson Davis Model CAL200 calibrator. 

During the field measurements, physical observations of the predominant noise sources were 
noted. For measurements ST1 and ST2, the primary noise sources were pedestrian foot traffic 
and commercial businesses at or near Santa Monica Pier along Ocean Front Walk. For 
measurements ST3 and ST4, the primary noise source was the nearby traffic on Appian Way, 
Seaside Terrace, and Ocean Avenue. 

The results of the attended short-term sound level measurements are summarized in Table 2.2.7-
2. As shown in the table, measured sound levels in the project area during daytime hours varied 
from 53.8 dBA equivalent sound level (Leq) (at ST-2) to 59.9 dBA Leq (ST-4). 

Long-Term Monitoring 

A long-term measurement site was selected to capture the diurnal traffic noise level patterns in 
the project area. Long-term monitoring (i.e., measurements taken at 5-minute intervals for 
approximately 25 hours) was conducted at one location (LT-1) using a Piccolo SLM-P3. This is 
a Type 2 instrument, as defined in American National Standard Institute specification S1.4-1984 
and International Electrotechnical Commission publications 804 and 651.  

The long-term measurement location shown in Figure 2.2.7-2 was a fence near the property line on 
the northwest corner of the 1637 Appian Way apartment complex. This location was chosen for the 
following reasons: (1) it is in the area of the alignment that would be most directly affected by the 
proposed project; (2) it was accessible, without requiring access to private property; and (3) it was 
obscured from public view, which helped to minimize the risk of theft or tampering. 

The hourly noise monitoring data are provided in tabular and graphical formats in Table 2.2.7-3 
and Figure 2.2.7-3. According to the data, the worst noise hour was 9:00 a.m. at 61.9 dBA Leq, 
while the quietest was 2:00 a.m. at 52.2 dBA Leq. 
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2.2.7.3 Environmental Consequences 

Under 23 CFR 772.7, projects are categorized as Type I, Type II, or Type III projects. FHWA 
defines a Type I project as a proposed federal or federal-aid highway project for the construction 
of a highway at a new location or the physical alteration of an existing highway that significantly 
changes either the horizontal or vertical alignment or increases the number of through traffic 
lanes. A Type II project is defined as a federal or federal-aid highway project for noise 
abatement on an existing highway, while a Type III project is a federal or federal-aid highway 
project that does not meet the classification of a Type I or Type II project. Type III projects do 
not require a noise analysis. 

Build Alternative 1 and Build Alternative 2 are not categorized as Type I or Type II projects by 
FHWA because these alternatives would not change the vertical or horizontal alignment relative 
to the noise-sensitive receptors or result in an increase in capacity. Therefore, Build Alternatives 
1 and 2 were not evaluated in the Santa Monica Pier Bridge Noise Study Report (ICF). Build 
Alternative 3 is categorized by FHWA as a Type I project because it is a federal-aid project and 
includes relocation of an auxiliary roadway. As such, traffic noise analysis has been conducted 
for this alternative in accordance with the Protocol for Type I projects. 

The Santa Monica Pier Bridge Replacement Project proposes two access scenarios for future 
(2025) Build Alternative 3. Access Scenario 1 assumes that traffic on the Moss Avenue bridge 
would be unconstrained while exiting from the pier deck lot. Access Scenario 2 assumes that a 
semi-diverter would be installed at Appian Way and Seaside Terrace to direct southbound 
exiting traffic on Appian Way to turn east and onto Seaside Avenue. Noise traffic models were 
analyzed for both access scenarios. The results are described below. 

Build Alternative 3 – Access Scenario 1 and Access Scenario 2  

Construction 

During construction of the project, noise from construction activities may intermittently 
dominate the noise environment in the immediate area of construction. Noise associated with 
construction is controlled by Caltrans Standard Specifications, Section 14-8.02, Noise Control:  

 Do not exceed 86 dBA Lmax [maximum noise level] at 50 feet from the job site activities 
from 9 p.m. to 6 a.m. 

 Equip an internal combustion engine with the manufacturer-recommended muffler. Do not 
operate an internal combustion engine on the job site without the appropriate muffler. 

Table 2.2.7-4 summarizes the noise levels produced by the construction equipment that is 
anticipated to be used for the project. Construction equipment is expected to generate noise 
levels ranging from 77 to 85 dBA at a distance of 50 feet. Noise produced by construction 
equipment would be reduced at a rate of about 6 decibels (dB) per doubling of distance. 

No adverse noise impacts from construction are anticipated because construction would be 
conducted in accordance with Caltrans Standard Specifications, Section 14.8-02.  
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Table 2.2.7-2: Short-term Sound-Level Measurement Results 
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Table 2.2.7-3: Long-Term Monitoring at Site LT1 
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Figure 2.2.7‐3: Long‐Term Monitoring at Site LT1 

 

Table 2.2.7-4: Construction Equipment Noise 
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Operation 

Table 2.2.7-5 summarizes the traffic noise modeling results for existing, future (2025) no-build, 
future (2025) Build Alternative 3 (Access Scenario 1), and future (2025) Build Alternative 3 
(Access Scenario 2) conditions.  

As prescribed in the Caltrans Technical Noise Supplement, modeling results are rounded to the 
nearest decibel before comparisons are made. In some cases, this can result in relative changes 
that may not appear entirely intuitive. An example would be a comparison between calculated 
sound levels of 64.4 and 64.5 dBA. The difference between these two values is 0.1 dB. However, 
after rounding, the difference is reported as 1 dB.  

The traffic noise modeling results in Table 2.2.7-5 indicate that future-year worst-hour traffic 
noise at the modeled receivers would be in the range of 41 to 61 dBA Leq(h) under no-build 
conditions and 40 to 62 dBA Leq(h) under both Access Scenario 1 and Access Scenario 2 for 
Build Alternative 3. The increase in noise levels, relative to existing conditions, is predicted to be 
in the range of 0 to 1 dB under no-build conditions, and -4 (i.e., a 4 dB decrease) to 4 dB under 
both Access Scenario 1 and Access Scenario 2 conditions.  

The results in Table 2.2.7-5 indicate that none of the predicted noise levels at receiver locations 
in the design year would approach or exceed the NAC of 67 dBA at nearby residential uses 
under both no-build and build conditions. Therefore, no traffic noise impacts are predicted to 
occur at any of the representative land uses in the project area. Accordingly, noise abatement will 
not be considered for this project. 

2.2.7.4 Avoidance, Minimization, and/or Mitigation Measures 

No traffic noise impacts are predicted to occur at any of the representative land uses in the 
project area. Therefore, noise abatement will not be considered for this project. 

2.2.8 Energy 

2.2.8.1 Regulatory Setting 

NEPA (42 USC Part 4332) requires the identification of all potentially significant impacts on the 
environment, including energy impacts. The CEQA Guidelines, Appendix F, Energy 
Conservation, state that EIRs are required to include a discussion of the potential energy impacts 
of proposed projects, with particular emphasis on avoiding or reducing any inefficient, wasteful, 
or unnecessary consumption of energy. 

2.2.8.2 Affected Environment 

Unless otherwise noted, the information in this section is based on information contained in the 
September 2016 air quality study report (Technical Report E of this EIR/EA). Construction-
period greenhouse gas emissions were converted to equivalent gallons of diesel fuel and million 
British thermal units (MMBTUs); the calculations are included in Technical Report E to this 
EIR/EA. Only the energy requirements of Build Alternative 3 were quantified because this 
alternative would involve the most extensive 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.2-86

 

 

[page left blank intentionally] 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.2-87

 

Table 2.2.7-5: Predicted Future Noise Levels and Noise Barrier Analysis 
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construction effort and represent the highest amount of energy associated with any of the build 
alternatives. Energy-related impacts resulting from the other build alternatives would be less than 
those identified below.  

No quantification of operational energy requirements was undertaken because there would be 
only negligible differences between existing conditions and each of the build alternatives with 
respect to energy consumption in the project area; no land use changes or parking additions 
would occur as a result of project implementation.  

Energy consumed in the project vicinity at present includes electricity for shops, residences, and 
outdoor lighting as well as the transportation fuels used by visitors and employees to get to and 
from the project area.  

2.2.8.3 Environmental Consequences 

Under each of the build alternatives, energy would be required during the construction period for 
equipment and vehicle trips (i.e., commuting or hauling). As shown in Technical Report E to this 
EIR/EA and Table 2.2.8-1, Build Alternative 3 would be responsible for the consumption for an 
estimated 246,400 gallons of diesel fuel (34,200 MMBTU) during the 2-year construction 
period.  

Table 2.2.8-1: Project Energy Requirements during the Construction Period  

 Diesel Fuel Use (gallons) MMBTU 

Overall Construction Energy Use 246,400 34,200 

All figures have been rounded to the nearest 100.  
Source: CalEEMod modeling and conversion calculations by ICF 2016 (see Technical Report E of this EIR/EA). 

 

Although fuel would be consumed by construction vehicles and equipment, the fuel consumption 
would be temporary in nature and would represent only a negligible increase in regional demand, 
an insignificant amount relative to the more than 16 billion gallons of on-road fuels used in the 
state (California Energy Commission 2016). Given the extensive network of fueling stations 
throughout the project vicinity and the short-term (2-year) construction period, no new or expanded 
sources of energy or new infrastructure would be required to meet the energy demand associated 
with project construction.  

Following the completion of construction activities, there would be negligible changes in energy 
consumption because none of the build alternatives would result in changes in land uses or 
parking supply that would allow additional visitors to be accommodated.  

Energy-related impacts occurring as a result of project implementation would be less than 
significant under CEQA and not adverse under NEPA.  

2.2.8.4 Avoidance, Minimization, and/or Mitigation Measures 

No avoidance, minimization, or mitigation measures are required. 
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2.3 Biological Environment 
On March 21, 2016, Caltrans approved the Natural Environment Study (Minimal Impacts) 
(NESMI) report (February 2016) for the proposed project. The NESMI describes the biological 
environment and how the project alternatives would affect that environment. The NESMI also 
summarizes potential effects on biological resources in the Biological Study Area (BSA). The 
BSA for the proposed project is the work-area footprint, including permanent and temporary 
impact areas, and a 500-foot buffer for each project alternative. The NESMI was used to 
synthesize the information on biological resources discussed in Sections 2.3.1 through 2.3.6 of 
this document. 

2.3.1 Natural Communities 

This section of the document discusses natural communities of concern. The focus of this 
section is on biological communities, not individual plant or animal species. This section also 
includes information on wildlife corridors and habitat fragmentation. Wildlife corridors are 
areas of habitat used by wildlife for seasonal or daily migration. Habitat fragmentation 
involves the potential for dividing sensitive habitat and thereby lessening its biological value. 

Habitat areas that have been designated as critical habitat under the Federal Endangered 
Species Act are discussed below under Threatened and Endangered Species, Section 2.3.5. 
Wetlands and other waters are discussed below in Section 2.3.2. 

2.3.1.1 Regulatory Setting 

Natural communities of special concern are tracked by the California Department of Fish and 
Wildlife (CDFW) in the California Natural Diversity Database (CNDDB). Habitat areas that 
have been designated as critical habitat under the Federal Endangered Species Act (FESA) are 
discussed below in Section 2.3.5, Threatened and Endangered Species. Wetlands and other 
waters are discussed in Section 2.3.2, Wetlands and Other Waters.  

2.3.1.2 Affected Environment 

Study Methods 

Prior to project evaluations, the CNDDB (CDFW 2016) was queried for natural communities 
of special concern in California that could occur in the vicinity of the BSA (see the Natural 
Environment Study included in Technical Report F of this EIR/EA document for the summary 
report). Specifically, the database searches were conducted for lands that occur on the USGS 
7.5-minute quadrangle map for the BSA (Beverly Hills) and the surrounding or adjacent 
quadrangles (Topanga, Canoga Park, Van Nuys, Burbank, Hollywood, Inglewood, and 
Venice). The natural communities of special concern reviewed for the proposed project are 
provided in Table 2.3.1-1, below.  
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Table 2.3.1-1: Vegetation Communities of Special Concern Evaluated in the BSA 

Vegetation Community Presence in Biological Study Area 

California Walnut Woodland Not Present 

Riversidean Alluvial Fan Sage Scrub Not Present 

Southern Cottonwood Willow Riparian Forest Not Present 

Southern Dune Scrub Not Present 

Southern Coast Live Oak Riparian Forest Not Present 

Southern Coastal Salt Marsh Not Present 

Southern Sycamore Alder Riparian Woodland Not Present 

 

Potentially relevant reference literature and natural resource databases were reviewed to 
determine the potential value of the BSA to habitat resources with special status or resource 
value. Specific information for the BSA was developed in part through field evaluations by 
means of aerial imagery using Google Earth (Google Earth 2015). Habitat evaluations for 
natural communities of special concern were conducted on-site within the BSA on February 
15, 2016, by ICF biologist Shannon Crossen. During the site visit, the entire BSA for each 
alternative was thoroughly walked and surveyed for all potential habitats. 

Biological Conditions of the BSA 

The BSA is in and adjacent to Santa Monica State Beach at the Santa Monica Pier entrance, 
adjacent to the Pacific Ocean. The BSA consists primarily of developed and urbanized areas that 
are dominated by paved roads, bridges, parking lots, and ornamental landscaped areas (nonnative 
vegetation). A public beach on the western edge of the BSA contains sandy beach habitat. The 
main streets, Pier Bridge, and sandy beach habitat all experience high volumes of foot traffic from 
beach visitors, making this an extensively human-dominated landscape. Vegetation within the 
BSA consists of nonnative ornamental landscape vegetation along the roadways, on residential 
properties, and in public access areas. No natural biological communities are present in the BSA. 

Because of the urban and highly developed environment in the BSA, as well as the absence of 
natural habitat connectivity features, the BSA does not support wildlife or habitat connectivity. 

2.3.1.3 Environmental Consequences  

Build Alternatives 1, 2, and 3 would build a replacement bridge within the same alignment of the 
existing Pier Bridge. Alternative 1 would construct a temporary vehicular bridge on Moss 
Avenue. Alternative 2 would construct a temporary vehicle ramp from Parking Lot 1 North. 
Alternative 3 would build a permanent vehicular bridge on Moss Avenue.  

Because of the developed nature of the environment, no habitat or natural communities of special 
concern exist in the BSA or surrounding areas. Construction and operation of Alternative 1, 2 or 
3 would have no impact on natural communities of special concern. In addition, under 
Alternatives 1, 2, and 3, all improvements would occur within areas that are already developed. 
No wildlife corridors would be affected under the alternatives. 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.3-3

 

2.3.1.4 Avoidance, Minimization, and/or Mitigation Measures  

Under NEPA or under CEQA, no impacts on natural communities of special concern would 
occur with implementation of Alternative 1, 2 or 3 because none of these communities are 
present. Therefore, mitigation measures for natural communities of concern are not required. All 
improvements would occur within areas that are already developed. However, measure BIO-1 
would be implemented to limit the extent of the construction impact on sandy beach habitat 
adjacent to the project site. 

BIO-1 All construction-related work, including staging, storage, and access, shall be 
limited, to the greatest extent feasible; shall occur within the project limits; 
and shall not encroach upon the sandy beach habitat adjacent to the project 
site. 

2.3.2 Wetlands and Other Waters 

This section of the document discusses federal and state jurisdictional wetlands and other waters.  

2.3.2.1 Regulatory Setting 

Wetlands and other waters are protected under a number of laws and regulations. At the federal 
level, the Federal Water Pollution Control Act, more commonly referred to as the Clean Water Act 
(33 USC 1344), is the primary law regulating wetlands and surface waters. One purpose of the 
CWA is to regulate the discharge of dredged or fill material into waters of the United States, 
including wetlands. Waters of the United States include navigable waters, interstate waters, 
territorial seas, and other waters that may be used in interstate or foreign commerce. To classify 
wetlands for the purposes of the CWA, a three-parameter approach is used that includes the 
presence of hydrophytic (water-loving) vegetation, wetland hydrology, and hydric soils (soils 
formed during saturation/inundation). All three parameters must be present, under normal 
circumstances, for an area to be designated as a jurisdictional wetland under the CWA.  

Section 404 of the CWA establishes a regulatory program that provides that discharge of dredged 
or fill material cannot be permitted if a practicable alternative exists that is less damaging to the 
aquatic environment or if the nation’s waters would be significantly degraded. The Section 404 
permit program is run by USACE, with oversight by EPA. 

USACE issues two types of 404 permits: General and Individual permits. There are two types of 
General permits: Regional permits and Nationwide permits. Regional permits are issued for a 
general category of activities when they are similar in nature and cause minimal environmental 
effect. Nationwide permits are issued to allow a variety of minor project activities with no more 
than minimal effects.  

Ordinarily, projects that do not meet the criteria for a Nationwide permit may be permitted under 
one of USACE’s Individual permits. There are two types of Individual permits: Standard permits 
and Letters of Permission. For Standard permits, the USACE decision to approve is based on 
compliance with EPA’s Section 404(b)(1) Guidelines (40 CFR Part 230) and whether permit 
approval is in the public interest. The Section 404 (b)(1) Guidelines, which were developed by 
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EPA in conjunction with USACE, allow the discharge of dredged or fill material into the aquatic 
system (waters of the United States) only if there is no practicable alternative that would have less 
adverse effects. The guidelines state that USACE may not issue a permit if there is a least 
environmentally damaging practicable alternative to the proposed discharge that would have lesser 
effects on waters of the United States and not have any other significant adverse environmental 
consequences. 

The executive order for the protection of wetlands (EO 11990) also regulates activities of federal 
agencies pertaining to wetlands. Essentially, this executive order states that a federal agency, such 
as FHWA and/or Caltrans, as assigned, cannot undertake or provide assistance for new 
construction in wetlands unless the head of the agency finds that 1) there is no practicable 
alternative to the construction and 2) the proposed project includes all practicable measures to 
minimize harm. A “wetlands only” practicable finding must be made. 

At the state level, wetlands and waters are regulated primarily by SWRCB, the RWQCBs, and 
CDFW. In certain circumstances, the California Coastal Commission (or Bay Conservation and 
Development Commission or the Tahoe Regional Planning Agency) may also be involved. 
Sections 1600–1607 of the California Fish and Game Code require any agency that proposes a 
project that will substantially divert or obstruct the natural flow, or substantially change the 
bed or bank, of a river, stream, or lake to notify CDFW before beginning construction. If 
CDFW determines that the project may substantially and adversely affect fish or wildlife 
resources, a Lake or Streambed Alteration Agreement will be required. CDFW jurisdictional 
limits are usually defined by the top of the stream or lake bank or the outer edge of riparian 
vegetation, whichever is wider. Wetlands that are under jurisdiction of USACE may or may 
not be included in the area covered by a Streambed Alteration Agreement obtained from the 
CDFW. 

The RWQCBs were established under the Porter-Cologne Act to oversee water quality. 
Discharges under the Porter-Cologne Act, which are permitted by WDRs, may be required 
even when the discharge is already permitted or exempt under the CWA. In compliance with 
Section 401 of the CWA, the RWQCBs also issue water quality certification for activities that 
may result in a discharge to waters of the United States. This is most frequently required in 
tandem with a Section 404 permit request (see Section 2.2.2, Water Quality and Stormwater 
Runoff, for more details). 

The Coastal Zone Management Act (CZMA) of 1972 is the primary federal law to preserve 
and protect coastal resources. The CZMA sets up a program under which coastal states are 
encouraged to develop coastal management programs. States with an approved coastal 
management plan are able to review federal permits and activities to determine if they are 
consistent with the state’s management plan.  

California has developed a Coastal Zone Management Plan and enacted its own law, the 
California Coastal Act of 1976, to protect the coastline. Policies established by the California 
Coastal Act are similar to those for the CZMA, including the protection and expansion of 
public access and recreation; the protection, enhancement, and restoration of environmentally 
sensitive areas; the protection of agricultural lands; the protection of scenic beauty; and the 
protection of property and life from coastal hazards. The California Coastal Commission is 
responsible for implementation and oversight under the California Coastal Act. 
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Just as the federal CZMA delegates power to coastal states to develop their own coastal 
management plans, the California Coastal Act delegates power to local governments to enact 
their own LCPs. LCPs determine the short- and long-term use of coastal resources in their 
jurisdiction, consistent with the California Coastal Act goals. A federal consistency 
determination may be needed as well. 

The City of Santa Monica is working to prepare its own Local Coastal Plan, but at the moment, 
the City does not have an approved plan; thus, coastal management and oversight in the City’s 
Coastal Zone is regulated by the California Coastal Commission. 

2.3.2.2 Affected Environment 

The BSA is located within and adjacent to Santa Monica State Beach, at the entrance to Santa 
Monica Pier. The topography of the BSA is generally flat, ranging from 15 to 30 feet above 
mean sea level. The BSA is within the Santa Monica Bay Hydrologic Unit (HU). This HU 
includes Santa Monica Bay and nearby portions of its tributaries. A delineation of waters was not 
conducted because no encroachment or impacts on jurisdictional waters would occur. 

Aquatic resources under the jurisdiction of USACE, the RWQCB, the CDFW, and the California 
Coastal Commission were evaluated within the BSA. Aquatic resources in the form of intertidal 
marine waters are at the very edge of the western portion of the BSA. These waters are subject to 
the jurisdiction of USACE, the RWQCB, and the California Coastal Commission. No other 
jurisdictional waters were observed within the BSA during field evaluations. 

2.3.2.3 Environmental Consequences  

Federal and state jurisdictional waters would be completely avoided during all project-related 
work; therefore, no waters or wetlands would be affected by Alternatives 1, 2, or 3. However, 
because the project would occur within the Coastal Zone, the project would be subject to the 
CZMA and require a Coastal Development Permit from the California Coastal Commission 
(refer to Section 2.1.1, Land Use, for additional details).  

2.3.2.4 Avoidance, Minimization, and/or Mitigation Measures 

No avoidance, minimization, and/or mitigation for jurisdictional water resources is required 
because none are present in the BSA. However, the project would require a Coastal Development 
Permit from the California Coastal Commission because it would occur within the Coastal Zone, 
and the City of Santa Monica does not have its own approved Local Coastal Plan (refer to 
Section 2.1.1, Land Use, for more details). No other permits pertaining to waters are anticipated 
to be needed. 

2.3.3 Plant Species 

2.3.3.1 Regulatory Setting 

The U.S. Fish and Wildlife Service (USFWS) and CDFW have regulatory responsibility for the 
protection of special-status plant species. “Special-status” species are selected for protection 
because they are rare and/or subject to population and habitat declines. Special status is a general 
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term for species that are provided varying levels of regulatory protection. The highest level of 
protection is given to threatened and endangered species; these are species that are formally 
listed or proposed for listing as endangered or threatened under FESA and/or the California 
Endangered Species Act (CESA) (see Section 2.3.5, Threatened and Endangered Species, for 
detailed information about species protected under FESA and CESA).  

This section of the document discusses all the other special-status plant species, including 
CDFW species of special concern, USFWS candidate species, and California Native Plant 
Society (CNPS) rare and endangered plants. 

The regulatory requirements for FESA can be found at 16 USC Section 1531, et seq. (see also 
50 CFR Part 402). The regulatory requirements for CESA can be found at California Fish and 
Game Code Section 2050 et seq. Caltrans projects are also subject to the Native Plant Protection 
Act, found at Fish and Game Code Sections 1900–1913, and CEQA, Public Resources Code 
Sections 2100–21177. 

2.3.3.2 Affected Environment 

There are 11 non-listed special-status plants with potential to occur in sandy beach habitat within 
the BSAs of Alternatives 1, 2, and 3: red sand-verbena (Abronia maritima), Lewis’s evening 
primrose (Camissoniopsis lewisii), Orcutt’s pincushion (Chaenactis glabriuscula var. 
orcuttiana), coastal goosefoot (Chenopodium littoreum), island wallflower (Erysimum insulare), 
suffrutescent wallflower (E. suffrutescens), vernal barley (Hordeum intercedens), southwestern 
spiny rush (Juncus acutus ssp. leopoldii), south coast branching phacelia (Phacelia ramosissima 
var. austrolitoralis), Brand’s star phacelia (Phacelia stellaris), and woolly seablite (Suaeda 
taxifoluia). No vegetation or vegetated foredune habitat that would be suitable for these species 
exists along the sandy beach habitat in the BSA. Therefore, the potential for these species to 
occur in the BSA is extremely low. No focused studies for non-listed special-status plants were 
conducted because of the highly disturbed and developed nature of the sandy beach habitat 
within the BSA.  

Table 2.3.3-1, below, lists plant species with potential to occur in the project region and the BSA 
of Alternatives 1, 2, and 3. 
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Table 2.3.3-1: Sensitive Plant Species Potentially Occurring or Known to Occur in the Biological 
Study Area of Alternatives 1, 2, and 3 

Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Aborina maritima 
red sand-verbena 

-/-/4.2/S3S4 Perennial herb found in coastal 
dunes. Elevation range: 0–300 feet. 
Blooms: February–November. 

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Atriplex parishii 
Parish’s saltscale 

-/-/1B.1/S1 Alkali meadows, vernal pools, 
chenopod scrub, and playas. 
Typically located on alkali flats 
with finely textured soils. 
Elevation range: 80–6,160 feet. 
Blooms: June–October. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Atriplex serenana 
var. davidsonii 
Davidson’s 
brittlescale 

-/-/1B.2/S1 Coastal bluff scrub and coastal 
scrub. Located on alkaline soils. 
Elevation range: 30–650 feet. 
Blooms: April–October. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Calandrinia 
breweri 
Brewer’s 
calandrinia 

-/-/4.2/S34 Chaparral and coastal scrub. 
Located on sandy or loamy soils, 
often in disturbed areas. Elevation 
range: 30–3,695 feet. Blooms: 
March–June. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

California 
macrophylla 
round-leaved 
filaree 

-/-/1B.1/S2 Clay soils within cismontane 
woodland and valley and foothill 
grasslands. Elevation range: 49–
3,900 feet. Blooms: March–May. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Calachortus 
catalinae 
Catalina mariposa 
lily 

-/-/4.2/S4 Found in chaparral, cismontane 
woodland, coastal scrub, and 
valley and foothill woodland. 
Elevation range: 49–2,300 feet. 
Blooming period: February–June. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Calachortus 
clavatus var. 
gracilis 
slender mariposa 
lily 

-/-/1B.2/S2S3 This is a perennial herb that 
typically blooms from March to 
June and occurs in chaparral, 
coastal scrub, and valley and 
foothill grassland communities. It 
is found in shaded foothill canyons 
that range from 1,180–3,280 feet. 
It is limited in distribution to Los 
Angeles County. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Calochortus 
plummerae 
Plummer’s 
mariposa-lily 

-/-/4.2/S4 Marshes and swamps and riparian 
scrub. Historically associated with 
wetland and marshy places but 
possibly in drier situations as well. 
Possibly located on silty loam and 
alkaline. Elevation range: 0–65 
feet. Blooms: April–May 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Calystegia felix 
lucky morning-
glory 

-/-/3.1/SH Historically associated with 
wetland and marshy places but 
possibly occurs in drier areas as 
well. Possibly silty loam and 
alkaline soils in meadows and 
seeps (sometimes alkaline) and 
riparian scrub (alluvial). Elevation 
range: 90–650 feet. Blooms: 
March–September. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.3-9

 

Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Camissoniopsis 
lewisii 
Lewis’s evening 
primrose 

-/-/3/S4 Coastal bluff scrub, cismontane 
woodland, coastal dunes, coastal 
scrub, and valley and foothill 
grassland on sandy or clay soils. 
Elevation range: 0–975 feet. 
Blooms: March–May, sometimes 
June.  

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Centromadia 
parryi ssp. 
australis 
southern tarplant 

-/-/1B.1/S2 Marshes and swamps margins and 
valley and foothill grassland. Often 
located on disturbed sites near the 
coast on alkali soils. Elevation 
range: 0–1,385 feet. Blooms: May–
November 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Cercocarpus 
betuloides var. 
Blancheae 
island mountain 
mahogany 

-/-/4.3/S4 Found in closed-cone coniferous 
forest and chaparral habitat. 
Elevation range: 98–2,000 feet. 
Blooming period: February–May.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Chaenactis 
glabriuscula var. 
orcuttiana 
Orcutt’s pincushion 

-/-/1B.1/S1 Coastal bluff scrub and coastal 
dunes. Located on sandy soils. 
Elevation range: 0–330 feet. 
Blooms: January–August.  

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Chenopodium 
littoreum 
coastal goosefoot 

-/-/1B.2/S2 Coastal dunes. Elevation range: 
30–95 feet. Blooms: April–August. 

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Convolvulus 
simulans 
small-flowering 
morning-glory 

-/-/4.2/S4 Coastal scrub and valley and 
foothill grassland. Located on 
sandy soils. Elevation range: 490–
4,000 feet. Blooms: April–July.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Deinandra 
minthornii 
Santa Susana 
tarplant 

-/-/1B.2/S2 This deciduous shrub can be found 
at elevations from 919 to 2,493 
feet in rocky chaparral and coastal 
scrub communities of Ventura and 
Los Angeles Counties. The typical 
blooming period is July to 
November.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Deinandra 
paniculata 
paniculate tarplant 

-/-/4.2/S4 Coastal scrub, valley and foothill 
grassland, and vernal pools. 
Typically located on vernally 
mesic sites, sometimes in vernal 
pools or on mima mounds near 
them. Elevation range: 80–3,055 
feet. Blooms: April–November.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Dichondra 
occidentalis 
western dichondra 

-/-/4.2/S3S4 Chaparral, cismontane woodland, 
valley and foothill grassland, and 
coastal scrub. Located on sandy 
loam, clay, and rocky soils. 
Elevation range: 160–1,625 feet. 
Blooms: January–July.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Dudleya 
blochmaniae ssp. 
Blochmaniae  
Blochman's 
dudleya 

-/-/1B.1/S2 Coastal bluff scrub, chaparral, 
coastal scrub, and valley and 
foothill grassland rocky, often in 
clay or serpentinite soils. Elevation 
range: 15–1,300 feet. Blooms: 
April–June. 
 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Dudleya 
multicaulis 
many-stemmed 
dudleya 

-/-/1B.2/S2 Chaparral, coastal scrub, and 
valley and foothill grassland. 
Located in heavy, often in clay 
soils or on grassy slopes. Elevation 
range: 45–2,560 feet. Blooms: 
April–July.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Erysimum insulare 
island wallflower 

-/-/1B.3/S3 Coastal bluffs and dunes. Elevation 
range: 0–900 feet. Blooms: 
March–July. 

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Erysimum 
suffrutescens 
suffrutescent 
wallflower 

-/-/4.2/S3.2 Coastal bluff scrub, coastal scrub, 
and valley and foothill grassland. 
Located on coastal dunes and 
bluffs. Elevation range: 0–490 feet. 
Blooms: January–July.  

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Helianthus nuttallii 
ssp. Parishii 
Los Angeles 
sunflower 

-/-/1A/SH Coastal salt and freshwater 
marshes and swamps. Elevation 
range: 30–5,445 feet. Blooms: 
August–October.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Hordeum 
intercedens 
vernal barley 

-/-/3.2/S3S4 Coastal dunes, coastal scrub, valley 
and foothill grassland, and vernal 
pools. Located on saline flats and 
depressions. Elevation range: 15–
3,240 feet. Blooms: March–June.  

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Horkelia cuneata 
ssp. puberula 
mesa horkelia 

-/-/1B.1/S1 Chaparral, cismontane woodland, 
and coastal scrub. Located on 
sandy or gravelly sites. Elevation 
range: 225–2,625 feet. Blooms: 
February–September.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Juglans californica 
Southern California 
black walnut 

-/-/4.2/S3.2 This deciduous tree blooms from 
March to August in alluvial soils 
of cismontane woodland, 
chaparral, and coastal scrub 
between 164 and 2,952 feet. 
Known from Los Angeles, Orange, 
Riverside, Santa Barbara, San 
Bernardino, San Diego, and 
Ventura Counties.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Juncus acutus ssp. 
Leopoldii 
southwestern spiny 
rush 

-/-/4.2/S3.2 Coastal dunes, meadows and seeps, 
and coastal salt marshes. Located 
on mesic, alkaline seeps, and 
coastal salt. Elevation range: 10–
2,925 feet. Blooms: May–June.  

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Lasthenia glabrata 
ssp. coulteri 
Coulter’s goldfields 

-/-/1B.1/S2 Coastal salt marshes, playas, valley 
and foothill grassland, and vernal 
pools. Typically located on 
alkaline soils in playas, sinks, and 
grasslands. Elevation range: 1–
3,955 feet. Blooms: February–
June.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Lilium humboldtii 
ssp. Ocellatum 
ocellated Humboldt 
lily 

-/-/4.2/S3 Openings in chaparral, cismontane 
woodland, coastal scrub, lower 
montane coniferous forest, and 
riparian woodlands. Elevation 
range: 90–5,500 feet. Blooms: 
March–August. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Linanthus 
concinnus 
San Gabriel 
linanthus 

-/-/1B.2/S3 Rocky areas and openings in 
chaparral, lower montane 
coniferous forest, and upper 
montane coniferous forest. 
Elevation range: 4,500–8,500 feet. 
Blooms: April–July. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Malacothamnus 
davidsonii 
Davidson’s bush 
mallow 

-/-/1B.2/S2 Chaparral, cismontane woodland, 
coastal scrub, and riparian 
woodland. Elevation range: 607–
2,800 feet. Blooms: June–January. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Monardella 
hypoleuca ssp. 
hypoleuca 
white-veined 
monardella 

-/-/1B.3/S2S3 Found in chaparral and cismontane 
woodland. Located on dry slopes. 
Elevation range: 164–5,000 feet. 
Blooming period: April– 
December.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Nama stenocarpum 
mud nama 

-/-/2B.2/S1S2 Marshes and swamps. Located on 
lake shores, streams banks, and 
intermittently wet areas. Elevation 
range: 15–1,620 feet. Blooms: 
January–July.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Navarretia 
prostrata 
prostrate vernal 
pool navarretia 

-/-/1B.1/S2 Found in mesic conditions within 
coastal scrub, meadows and seeps, 
valley and foothill grassland 
(alkaline), and vernal pools. 
Elevation range: 45–2,270 feet. 
Blooms: April–July.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Phacelia hubbyi 
Hubby’s phacalia 

-/-/4.2/S4 Found in gravelly, rocky, talus soil 
in chaparral, coastal scrub, and 
valley and foothill grassland 
habitat. Elevation range: 0–3,280 
feet. Blooming period: April–July. 

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Phacelia 
ramosissima var. 
austrolitoralis 
south coast 
branching phacelia 

-/-/3.2/S3.2 Chaparral, coastal dunes, coastal 
scrub, and coastal salt marshes. 
Located on sandy, sometimes 
rocky soils. Elevation range: 20–
975 feet. Blooms: March–August.  

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Phacelia stellaris 
Brand’s star 
phacelia 

-/-/1B.1/S1 Coastal scrub and coastal dunes. 
Located in open areas. Elevation 
range: 1–1,300 feet. Blooms: 
March–June.  

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Potentilla 
multijuga 
Ballona cinquefoil 

-/-/1A/SX Perennial herb found in brackish 
meadows and seeps. Elevation 
range: 0–10 feet. Blooms: June–
August.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Pseudognaphalium 
leucocephalum 
white rabbit-
tobacco 

-/-/2B.2/S2 Riparian woodland, cismontane 
woodland, coastal scrub, and 
chaparral. Elevation range: 0–
6,825 feet. Blooms: July–
December.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Quercus dumosa 
Nuttall’s scrub oak 

-/-/1B.1/S3 This evergreen shrub blooms from 
February to August at elevations 
from 49 to 1,312 feet. It inhabits 
sandy soils and clay loam in 
coastal scrub, chaparral, and 
closed-cone coniferous forests. It 
can be found along the coasts of 
Santa Barbara, Orange, and San 
Diego Counties.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Sidalcea 
neomexicana 
salt spring 
checkerbloom 

-/-/2B.2/S2 Alkali playas, brackish marshes, 
chaparral, coastal scrub, lower 
montane coniferous forest, and 
Mojavean desert scrub. Located on 
alkali springs and marshes. 
Elevation range: 45–4,960 feet. 
Blooms: March–June.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Suaeda esteroa 
estuary seablite 

-/-/1B.2/S2 Coastal salt marshes and swamps. 
Located on clay, silt, and sand 
substrates. Elevation range: 0–15 
feet. Blooms: May–January.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

Suaeda taxifoluia 
woolly seablite 

-/-/4.2/S2S3 Coastal bluff scrub, coastal dunes, 
and margins of coastal salt 
marshes. Elevation range: 0–165 
feet. Blooms: January–December. 

HP Potentially 
suitable habitat 
is present but 
only within the 
sandy habitat 
found along 
the western 
edge of the 
BSA. Project 
activities are 
not anticipated 
in or 
immediately 
adjacent to this 
habitat. 

Symphyotrichum 
defoliatum  
San Bernardino 
aster 

-/-/1B.2/S2 Meadows and seeps, marshes and 
swamps, coastal scrub, cismontane 
woodland, lower montane 
coniferous forest, and grassland. 
Located in mesic grassland near 
ditches, streams, and springs. 
Elevation range: 5–6,630 feet. 
Blooms: July–November.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Symphyotrichum 
greatea 
Greata’s aster 

-/-/1B.3/S3 Chaparral and cismontane 
woodland. Located in mesic 
canyons. Elevation range: 975–
6,535 feet. Blooms: June–October.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 

Thelypteris 
puberula var. 
sonorensis 
Sonoran maiden 
fern 

-/-/2B.2/S2.2? This rhizomatous perennial herb 
inhabits seeps and streams in 
meadows, from Southern California 
south to Sonora, Mexico, and east to 
Arizona. In California, it is known 
from Santa Barbara, Los Angeles, 
Riverside, and San Bernardino 
Counties, at elevations from about 
164 to 2,001 feet. This fern is rare to 
uncommon in California but more 
common outside the state.  

HA No suitable 
habitat is 
present within 
the BSA. This 
species is not 
expected to 
occur. No 
further 
constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/Absent Rationale 

a Status Codes  
Federal 
FE = Federally listed; Endangered 
PE =  Proposed Endangered  
FT =  Federally listed; Threatened 
FC =  Federal Candidate for Listing 
FSC =  Federal Species of Concern  
D =  Delisted 

State 
SE =  State listed; Endangered 
CE =  Candidate Endangered 
ST =  State listed; Threatened  
CT = Candidate Threatened 
R =  Rare (Native Plant Protection Act) 
SSC =  California Species of Special Concern 
CFP =  California Fully Protected Species 
WL =  Watch List 

CNPS Rare Plant Rank (CRPR) 
1A = Plants presumed extinct in California 
1B = Plants rare, threatened, or endangered in California and elsewhere 
2 = Plants rare, threatened, or endangered in California but more common elsewhere 
3 = Plants about which we need more information 
4 = Limited distribution (Watch List) 
CNPS CRPR Threat Codes 
0.1 = Seriously endangered in California 
0.2 = Fairly endangered in California 
0.3 = Not very endangered in California 
Note: The California Natural Diversity Database (CNDDB) uses the same ranking methodology that was originally 
developed by the Nature Conservancy, now maintained and recently revised by NatureServe. The state rank (S-
rank) refers to the imperilment status only within California’s state boundaries. It is a reflection of the overall 
status of an element through its state range. The state rank represents a letter-plus-number score that reflects a 
combination of rarity, threat, and trend factors, with weighting being heavier on rarity than the other two. 
S1 = Critically Imperiled – Critically imperiled in the state because of extreme rarity (often five or fewer 
populations) or because of factor(s) such as very steep declines that make it especially vulnerable to extirpation 
from the state. 
S2 = Imperiled – Imperiled in the state because of rarity related to a very restricted range, very few populations 
(often 20 or fewer), steep declines, or other factors that make it very vulnerable to extirpation from the state. 
S3 = Vulnerable – Vulnerable in the state because of a restricted range, relatively few populations (often 80 or 
fewer), recent and widespread declines, or other factors that make it vulnerable to extirpation from the state. 
S4 = Apparently Secure – Uncommon but not rare in the state; some cause for long-term concern because of 
declines or other factors. 
S5 = Secure – Common, widespread, and abundant in the state. 
SH = All sites are historical; the element has not been seen for at least 20 years but suitable habitat still exists. 
SX = All sites are extirpated. 
Uncertainty about the rank of an element is expressed in two major ways:  
• By expressing the ranks as a range of values (e.g., S2S3 means the rank is somewhere between S2 and S3). 
• By adding a “?” to the rank (e.g., S2? represents more certainty than S2S3 but less certainty than S2). 
b Habitat Presence/Absence Codes 
P = The species is present and was observed during survey efforts. 
HP = Habitat is or may be present within project footprint. The species may be present.  
HPB = Habitat is or may be present within 200 feet of study area (BSA). The species may be present. Focused 
survey is warranted. 
HA = No habitat present and no further work needed. 
Gray Highlight = No potential to occur in the BSA. 
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2.3.3.3 Environmental Consequences 

Because of the limited and marginal area of low-quality suitable habitat that would be affected 
by Alternatives 1, 2, or 3, any potential impacts on any non-listed special-status plant species 
would be less than significant under CEQA and not substantial under NEPA. 

2.3.3.4 Avoidance, Minimization, and/or Mitigation Measures 

Non-listed special-status plant species have very low potential to occur within the BSA. 
Avoidance and minimization measure BIO-1 would fully avoid any potential for impacts on 
these species. 

BIO-1 All construction-related work, including staging, storage, and access, shall be 
limited, to the greatest extent feasible; shall occur within the project limits; 
and shall not encroach upon the sandy beach habitat adjacent to the project. 

2.3.4 Animal Species 

2.3.4.1 Regulatory Setting 

Many state and federal laws regulate impacts on wildlife. USFWS, the National Oceanic and 
Atmospheric Administration’s National Marine Fisheries Service (NOAA Fisheries Service), and 
CDFW are responsible for implementing these laws. This section discusses potential impacts and 
permit requirements associated with animals that are not listed or proposed for listing under the 
federal or state Endangered Species Act. Species that are listed or proposed for listing as 
threatened or endangered are discussed in Section 2.3.5, below. All other special-status animal 
species are discussed here, including CDFW fully protected species and species of special 
concern as well as USFWS or NOAA Fisheries Service candidate species.  

Federal laws and regulations relevant to wildlife include the following: 

 National Environmental Policy Act, 

 Migratory Bird Treaty Act (MBTA), and 

 Fish and Wildlife Coordination Act. 

State laws and regulations relevant to wildlife include the following: 

 California Environmental Quality Act, 

 Sections 1600–1603 of the California Fish and Game Code, and 

 Sections 4150 and 4152 of the California Fish and Game Code. 

2.3.4.2 Affected Environment 

The BSA is dominated by urban development, consisting of roadways, public parks and beaches, 
residences, and public access areas. Wildlife species observed during the site visit included rock 
pigeon (Columba livia) and gull species (Larus spp.). 
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The potential for wildlife in the BSAs of each project alternative is limited primarily to bat and 
bird-roosting and bird-nesting habitat at the Pier Bridge and in the ornamental vegetation within 
the BSA (e.g., palm trees). Bridge hinges and wooden pier rafters may provide nesting and/or 
roosting habitat for bats and birds. 

A complete list of the non-listed special-status animals that could occur in the regional vicinity 
of the BSA is provided in Table 2.3.4-1.  

Table 2.3.4-1: Sensitive Animal Species Potentially Occurring or Known to Occur in the Biological 
Study Area of Alternatives 1, 2, and 3 

Scientific 
Name/ 
Common 
Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present 

Potential/ 
Rationale 

Agelaius 
tricolor 
tricolored 
blackbird 
(nesting colony) 

-/SSC/S1S2 Range is restricted to the Central 
Valley and surrounding foothills, 
coastal and some inland localities in 
Southern California, and scattered 
sites in Oregon, western Nevada, 
central Washington, and western 
coastal Baja California. Breeds in 
dense colonies and may travel several 
miles to secure food for nestlings. 
Males defend small territories within 
colonies and mate with one to four 
females. They are itinerant breeders, 
nesting more than once at different 
locations during the breeding season. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Aglaothorax 
longipennis
  
Santa Monica 
shieldback 
katydid 

-/-/S1S2 Occurs nocturnally on chaparral and 
canyon-stream bottom vegetation as 
well as introduced ice plant 
(Mesembryantheum sp.). Only one 
population is known, identified at the 
mouth of Big Rock Canyon in 1975. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Anniella 
pulchra pulchra 
silvery legless 
lizard 

-/CSC/S3 Occurs in moist, warm loose soil with 
plant cover and sparsely vegetated 
areas with beach dunes, chaparral, 
pine-oak woodlands, desert scrub, 
sandy washes, and stream terraces 
with sycamores, cottonwoods, or 
oaks. Leaf litter under trees and 
bushes in sunny areas and dunes that 
has been stabilized with bush lupine 
and mock heather often indicates 
suitable habitat. Found under surface 
objects such as rocks, boards, 
driftwood, and logs. Sometimes found 
in suburban gardens in Southern 
California. Soil characteristics, as well 
as requirements for soil moisture and 
relatively cool microclimates (about 
93°F, maximum), limit distribution. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 
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Scientific 
Name/ 
Common 
Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present 

Potential/ 
Rationale 

Antrozous 
pallidus 
pallid bat 

-/CSC/S3 This bat species is widely distributed 
in the southwestern United States 
and northern Mexico. It is locally 
common across most of California, 
except in the far northwest and in 
higher portions of the Sierra Nevada. 
Habitats utilized include a wide 
variety of grasslands, shrublands, 
woodlands, and forests, including 
mixed conifer forest. Appears to be 
most common in open, dry, rocky 
lowlands. Roosts are in caves, mines, 
crevices in rocks, buildings, and 
trees. This is a colonial species that 
forages low over open ground, often 
picking up beetles and other species 
of prey off the ground. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Aspidoscelis 
tigris stejnegeri 
coastal whiptail 

-/-/S2S3 Habitats include a disturbed coastal 
sage scrub-chaparral mix and cleared 
areas of chaparral with a sandy/rocky 
substrate. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Athene 
cunicularia 
burrowing owl 

-/CSC/S3 Level, open, dry, heavily grazed, or 
low grassland or desert vegetation 
with available burrows. In coastal 
Southern California, a substantial 
fraction of burrowing owls is found 
in microhabitats that have been 
highly altered by humans, including 
flood control and irrigation basins, 
dikes, banks, abandoned fields 
surrounded by agriculture, and road 
cuts and margins. Several factors in 
combination probably explain 
distribution of the species on local 
scales (e.g., vegetation density, 
availability of suitable prey, 
availability of burrows or suitable 
soil, disturbance). 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Brennania 
belkini 
Belkin's dune 
tabanid fly 

-/-/S1S2 Found in exposed sandy substrates 
within southern foredune and 
southern dune scrub plant 
communities. Adults fly from late 
May to early July and breed only on 
coastal sand dunes.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 
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Scientific 
Name/ 
Common 
Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present 

Potential/ 
Rationale 

Carolella 
busckana  
Busck's 
gallmoth 

-/-SH El Segundo sand dunes. HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Cicindela 
hirticollis 
gravida  
sandy beach 
tiger beetle 

(Nesting) 
-/-/S1 

Breeds primarily above the high-tide 
line on coastal beaches, sand spits, 
dune-backed beaches, sparsely 
vegetated dunes, beaches at creek 
and river mouths, and salt pans at 
lagoons and estuaries. In winter, 
found on beaches, which are used for 
nesting. Found on other beaches in 
man-made salt ponds and on 
estuarine sand and mud flats. 

HP (very 
Low 
quality) 

Potentially suitable 
habitat is present but 
only within the sandy 
beach habitat found 
along the western edge 
of the BSA. Project 
activities are not 
anticipated in or 
immediately adjacent 
to this habitat. 

Cicindela 
senilis frosti  
senile tiger 
beetle 

-/-/S1 Found in the middle to upper parts of 
salt marshes. The beetle has a 
bimodal flight period in early spring 
and late fall (CNDDB 2015). 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Coelus globosus  
globose dune 
beetle 

-/-/S1S2 Inhabitant of coastal sand dune 
habitat, typically vegetated foredunes 
and sand hummocks, from Bodega 
Head in Sonoma County south to 
Ensenada, Mexico. 

HP (very 
low 
quality) 

Potentially suitable 
habitat is present but 
only in the sandy beach 
habitat along the 
western edge of the 
BSA, although 
potential is extremely 
low because of a lack 
of vegetation. Project 
activities are not 
anticipated in or 
immediately adjacent 
to this habitat. 

Danaus 
plexippus  
monarch 
butterfly 

-/-/S2S3 Winter roost sites extend along the 
coast from northern Mendocino 
County to Baja California, Mexico. 
Roosts located in wind-protected tree 
groves (e.g., eucalyptus, Monterey 
pine, cypress) (CNDDB 2015). 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Diadophis 
punctatus 
modestus
  
San Bernardino 
ringneck snake 

-/-/S2? Elevation range for the species as a 
whole is from sea level to about 7,000 
feet. Prefers moist, open, rocky areas 
within valley foothill, mixed 
chaparral, and annual grassland 
habitats where it preys on 
salamanders, frogs, lizards, snakes, 
and earthworms. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.3-23

 

Scientific 
Name/ 
Common 
Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present 

Potential/ 
Rationale 

Emys 
marmorata 
western pond 
turtle 

-/CSC/S3 Found in ponds, lakes, rivers, streams, 
creeks, marshes, and irrigation ditches 
with abundant vegetation and either 
rocky or muddy bottoms in woodland, 
forest, and grassland. In streams, 
prefers pools to shallower areas. Logs, 
rocks, cattail mats, and exposed banks 
are required for basking. May enter 
brackish water and even seawater. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint is 
present. 

Eucosma henne
  
Henne's 
eucosman moth 

-/-/S1 Endemic to the Los Angeles/ 
El Segundo sand dunes in Los Angeles 
County. Species was collected from 
and identified at the dunes in 1984. 
Larvae are stem and root borers of 
Phacelia ramosissim. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint is 
present. 

Eumops perotis 
californicus 
western mastiff 
bat 

-/CSC/S3S4 Primarily a cliff-dwelling species. 
Maternity colonies of 30 to several 
hundred (typically fewer than 100) 
roost generally under exfoliating rock 
slabs (e.g., granite, sandstone, 
columnar basalt). It has also been 
found in crevices in large boulders and 
buildings. Roosts are generally high 
above the ground, allowing a clear 
vertical drop of at least 9.8 feet below 
the entrance for flight. Forages in 
broad open areas.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint is 
present. 

Lasionycteris 
noctivagans 
silver-haired bat 

-/-/S3S4 Primarily a coastal and montane forest 
dweller, feeding over streams, ponds, 
and open brushy areas. Roosts in 
hollow trees, beneath exfoliating bark, 
and in abandoned woodpecker holes 
but rarely under rocks. Needs drinking 
water. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint is 
present. 

Lasiurus 
cinereus 
hoary bat 

-/-/S4? The hoary bat is the most widespread 
North American bat. May be found at 
any location in California, although 
distribution is patchy in southeastern 
deserts. This common solitary species 
winters along the coast and in Southern 
California, with breeding inland and 
north of the winter range. Habitats that 
are suitable for bearing young include 
all woodlands and forests with medium 
to large-size trees and dense foliage. 
Hoary bats have been recorded from 
sea level to 13,200 feet. During 
migration in Southern California, 
males are found in foothills, deserts, 
and mountains; females are found in 
lowlands and coastal valleys. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 
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Scientific 
Name/ 
Common 
Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present 

Potential/ 
Rationale 

Lasiurus 
xanthinus 
western yellow 
bat 

-/CSC/S3 Some populations may be migratory, 
although some individuals appear to 
be present year-round. Species 
probably do not hibernate. 
Associated with water features in 
open grassy areas and scrub as well 
as canyon and riparian situations. 
Thought to be non-colonial. 
Individuals usually roost in trees, 
hanging from the underside of a leaf. 
Commonly found in the 
southwestern United States, roosting 
in the skirt of dead fronds in both 
native and nonnative palm trees. 

HP Suitable roosting 
habitat is present 
within the BSA in the 
large palm trees.  

Microtus 
californicus 
stephensi 
south coast 
marsh vole 

-/CSC/S1S2 Occurs in the area of tidal marshes in 
Los Angeles, Orange, and southern 
Ventura Counties. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Neotoma lepida 
intermedia 
San Diego 
desert woodrat 

-/CSC/S3S4 Occurs in two disjunct areas in 
California: northeastern California 
from eastern Modoc County to 
southeastern Lassen County and 
most of Southern California from 
Mono County south through the 
Mojave desert and from northern 
Tulare County south to the 
San Bernardino Mountains. Occurs 
in a variety of shrub and desert 
habitats, typically with rock 
outcrops, boulders, cacti, and/or 
areas of dense undergrowth.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Nyctinomops 
femorosaccus 
pocketed free-
tailed bat 

-/CSC/S3 Occurs in a variety of arid areas in 
Southern California, including pine-
juniper woodlands, desert scrub, 
palm oasis, desert wash, and desert 
riparian. Prefers rocky areas with 
high cliffs for roosting. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Nyctinomops 
macrotis  
big free-tailed 
bat 

-/CSC/S3 In Southern California, found in low-
lying arid areas. Needs high cliffs or 
rocky outcrops for roosting sites. 
Feeds principally on large moths. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 
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Scientific 
Name/ 
Common 
Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present 

Potential/ 
Rationale 

Onychomys 
torridus ramona 
southern 
grasshopper 
mouse 

-/CSC/S3 Wide variety of dry to moderately 
dry scrub, grassland, and woodland 
habitats across Southern California, 
exclusive of the more mesic coastal 
areas from Ventura County north. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Panoquina 
errans  
wandering 
(= saltmarsh) 
skipper 

-/-/S2 Distributed along a narrow coastal 
strip from Santa Barbara and Ventura 
to San Diego County. Often 
associated with a host plant, saltgrass 
(Distichlis spicata)  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Pelecanus 
occidentalis 
californicus  
California 
brown pelican 

(Nesting 
colony/ 
communal 
roosts) 
D/D/S3 

This widely known pelican is the 
largest bird, with a wingspan of 
about 7 feet, that occurs regularly 
along our shorelines. It forages along 
the coast in brackish lagoons and up 
to 100 miles out to sea. It is not 
found inland, except at the Salton 
Sea in Imperial and Riverside 
Counties, in small numbers along the 
Colorado River, and occasionally 
following prey for short distances up 
larger rivers near the coast. Nests on 
offshore islands. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Perognathus 
longimembris 
brevinasus 
Los Angeles 
pocket mouse 

-/CSC/- Occurs in lower elevation grassland, 
alluvial sage scrub, and coastal sage 
scrub in the coastal basins of 
Southern California, from coastal 
areas through the San Jacinto and 
Temecula Valleys to Warner Pass 
and Temecula, excluding the 
San Fernando Valley. The known 
elevational range is from 548 to 
2,657 feet.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Phrynosoma 
blainvillii 
coast horned 
lizard 

-/CSC/S3S4 Found in a wide variety of vegetation 
communities, from grasslands and 
shrublands to woodlands, including 
coniferous forests. Critical factors are 
the presence of loose soils with a 
high sand fraction; an abundance of 
native ants or other insects, 
especially harvester ants 
(Pogonomyrmex spp.); and the 
availability of both sunny basking 
spots and dense cover for refuge. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 
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Scientific 
Name/ 
Common 
Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present 

Potential/ 
Rationale 

Socalchemmis 
gertschi 
Gertsch's 
socalchemmis 
spider 

-/-/S1 Found in sage scrub, chaparral, oak 
woodland, and coniferous forest, 
generally in rocky outcrops or talus 
slopes (moveable rocks with spaces 
or cracks) in non-arid climates.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Sorex ornatus 
salicornicus 
Southern 
California 
saltmarsh shrew 

-/CSC/S1 Occurs in coastal marshes in 
Los Angeles, Orange and Ventura 
Counties. Based on other studies of 
shrews, may require dense ground 
cover and nesting sites that are above 
the mean high tide and free from 
inundation.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Taxidea taxus 
American 
badger 

-/CSC/S3 Commonly found in treeless areas, 
including tallgrass and shortgrass 
prairies, grass-dominated meadows 
and fields within forested habitats, 
and shrub-steppe communities. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Thamnophis 
hammondi 
two-striped 
garter snake 

-/CSC/S3S4 Endemic to coastal Southern 
California, from the Santa Clara River 
valley south to northern San Diego 
County. Maximum known elevation is 
about 2,270 feet. Restricted to marsh 
and upland habitats near permanent 
water with good strips of riparian 
vegetation where adequate prey and 
refuge can be found. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Trigonoscuta 
dorothea 
dorothea  
Dorothy's 
El Segundo 
Dune weevil 

-/-/S1 Distributed only along coastal 
Southern California, from Point 
Dume to Point Fermin. Associated 
with southern dune scrub plant 
community. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

Tryonia 
imitator  
mimic tryonia 
(= California 
brackishwater 
snail) 

-/-/S2 Inhabits coastal lagoons, estuaries, 
and salt marshes, from Sonoma 
County south to San Diego County 
(CNDDB 2015). 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to occur. 
No further constraint 
is present. 

a Status Codes  
Federal 
E =  Federally listed; Endangered 
PE =  Proposed Endangered  
T =  Federally listed; Threatened 
FC =  Federal Candidate for Listing 
FSC =  Federal Species of Concern  
D =  Delisted 
 

State 
E =  State listed; Endangered 
CE =  Candidate Endangered 
T =  State listed; Threatened  
CT =  Candidate Threatened 
R =  Rare (Native Plant Protection Act) 
SSC =  California Species of Special Concern 
CFP =  California Fully Protected Species 
WL =  Watch List 
D =  Delisted 
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Scientific 
Name/ 
Common 
Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present 

Potential/ 
Rationale 

CNPS Rare Plant Rank (CRPR) 
1A = Plants presumed extinct in California 
1B = Plants rare, threatened, or endangered in California and elsewhere 
2 = Plants rare, threatened, or endangered in California but more common elsewhere 
3 = Plants about which we need more information 
4 = Limited distribution (Watch List) 
CNPS CRPR Threat Codes 
0.1 = Seriously endangered in California 
0.2 = Fairly endangered in California 
0.3 = Not very endangered in California 
Note: The California Natural Diversity Database (CNDDB) uses the same ranking methodology that was originally 
developed by the Nature Conservancy, now maintained and recently revised by NatureServe. The state rank 
(S-rank) refers to the imperilment status only within California’s state boundaries. It is a reflection of the overall 
status of an element through its state range. The state rank represents a letter-plus-number score that reflects a 
combination of rarity, threat, and trend factors, with weighting being heavier on rarity than the other two. 
S1 = Critically Imperiled – Critically imperiled in the state because of extreme rarity (often five or fewer 
populations) or because of factor(s) such as very steep declines that make it especially vulnerable to extirpation 
from the state. 
S2 = Imperiled – Imperiled in the state because of rarity related to a very restricted range, very few populations 
(often 20 or fewer), steep declines, or other factors that make it very vulnerable to extirpation from the state. 
S3 = Vulnerable – Vulnerable in the state because of a restricted range, relatively few populations (often 80 or 
fewer), recent and widespread declines, or other factors that make it vulnerable to extirpation from the state. 
S4 = Apparently Secure – Uncommon but not rare in the state; some cause for long-term concern because of 
declines or other factors. 
S5 = Secure – Common, widespread, and abundant in the state. 
SH = All sites are historical; the element has not been seen for at least 20 years but suitable habitat still exists. 
SX = All sites are extirpated. 
Uncertainty about the rank of an element is expressed in two major ways:  
• By expressing the ranks as a range of values (e.g., S2S3 means the rank is somewhere between S2 and S3). 
• By adding a “?” to the rank (e.g., S2? represents more certainty than S2S3 but less certainty than S2). 
b Habitat Presence/Absence Codes 
P = The species is present and was observed during survey efforts. 
HP = Habitat is or may be present within project footprint. The species may be present. Focused survey is 
warranted. 
HPB = Habitat is or may be present within 200 feet of study area (BSA). The species may be present. Focused 
survey is warranted. 
HA = No habitat present and no further work needed. 
Gray Highlight = No potential to occur in the BSA. 

 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.3-28

 

Survey Results 

There are three non-listed special-status animal species with potential to occur in the BSA of the 
project alternatives, sandy beach tiger beetle (Cicindela hirticollis gravida), globose dune beetle 
(Coelus globosus), and western yellow bat (Lasiurus xanthinus). In addition, there is also habitat 
for crevice-dwelling bat and bird species in the Pier Bridge hinges and joints. 

Discussion of Sandy Beach Tiger Beetle 

This species breeds primarily above the high-tide line on coastal beaches, sand spits, dune-backed 
beaches, sparsely vegetated dunes, beaches at creek and river mouths, and salt pans at lagoons and 
estuaries. In winter, the species is found on beaches, which are used for nesting. The species is also 
found on beaches in man-made salt ponds and on estuarine sand and mud flats. Potentially suitable 
habitat is present but only within the sandy beach habitat found along the western edge of the BSA. 
Because of the disturbed nature of the BSA, this species has extremely low potential to occur. 

Discussion of Globose Dune Beetle 

This species is an inhabitant of coastal sand dune habitat and typically found in vegetated 
foredunes and sand hummocks. Potentially suitable habitat is present in the sandy beach habitat on 
the western edge of the BSA, although the potential for occurrence is extremely low because of the 
lack of vegetation that this typically associated with this species. 

Discussion of Western Yellow Bat 

This species is a solitary tree-roosting bat that may be migratory or may be present year-round 
throughout Southern California, although little information is known about its range. This species 
is typically associated with water features in open grassy areas, scrub, canyons, and riparian 
habitats. Individuals usually roost in trees, hanging from the underside of leaves, and are 
commonly found in the southwestern United States roosting in the skirt of dead palm fronds in 
both native and nonnative palm trees. Suitable roosting habitat is present within the BSA in the 
large palm trees. There is low potential for this species to roost in these trees as migrants or year-
round inhabitants. 

Crevice-Dwelling Species 

The existing bridge joints/hinges within the Pier Bridge may also provide roosting or nesting 
habitat for crevice-dwelling species such as bats and birds (e.g., swifts). These crevices 
provide shelter to these species in the absence of natural crevice habitat and are commonly used by 
a variety of crevice-dwelling species. Because of the level of traffic in the area and the disturbed 
and urban nature of the BSA, there is low potential for crevice-dwelling species to occur. Although 
there is low potential for these species to occur at the bridge, some species are well adapted to 
disturbance and may have a higher potential to occur in these features.  

The only species observed in the bridge crevices was the nonnative rock pigeon (Columba livia), a 
species that is highly adapted and tolerant of human disturbance. During site-visit evaluations, the 
species was observed nesting and roosting in the hinges of the existing bridge, on wooden pier 
rafters, and on light fixtures along the wooden pier pedestrian/bike path (e.g., nesting material 
observed as well as white wash below nesting material). No sign (e.g., urine staining, guano, 
vocalization) of any other bird or bat species was observed.  
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Nesting Birds  

There is potential for a wide variety of birds to nest within the BSAs of the alternatives. Birds 
may nest on the ground, in trees and shrubs, or in/on buildings and structures. The birds that 
are expected to occur within the BSAs are species that are adapted to developed, urbanized, 
and disturbed areas. 

2.3.4.3 Environmental Consequences 

Sandy Beach Tiger and Globose Dune Beetles: Project activities associated with Alternatives 
1, 2, and 3 would not occur within or immediately adjacent to sandy beach habitat that may be 
suitable for sandy beach tiger beetle and globose dune beetle. Potential indirect impacts would 
not occur because the habitat would be completely avoided; therefore, no impacts on these 
species would occur. 

Tree-Roosting Bat Species: Project activities associated with Alternatives 1, 2, and 3 may 
cause direct and/or or indirect disturbance in the form of tree disturbance, tree removal, or 
noise adjacent to trees and may affect this species. Measure BIO-2 would ensure that project 
impacts would be avoided and minimized to the greatest extent possible, thereby ensuring that 
impacts would be less than significant under CEQA and not adverse under NEPA. 

Crevice-Dwelling Bat and Bird Species: Project activities associated with Alternatives 1, 2, 
and 3 resulting in removal of the Pier Bridge have potential to directly affect any species that 
may be roosting or nesting within the bridge joints and hinges, potentially causing direct 
mortality to any species present. Measures BIO-3 and BIO-4 would ensure that project impacts 
would be avoided and minimized to the greatest extent possible, thereby ensuring that impacts 
would be less than significant under CEQA and not adverse under NEPA. 

Bird Protection: Project activities associated with Alternatives 1, 2, and 3 have potential to 
affect migratory and nesting birds. Vegetation or structure removal or disturbances from 
construction activities may result in direct impacts. In accordance with the provisions of the 
MBTA and California Fish and Game Code, measure BIO-5, in addition to aforementioned 
measures BIO-3 and BIO-4, would be incorporated into the proposed project to ensure that 
impacts would be less than significant under CEQA and not adverse under NEPA. 

2.3.4.4 Avoidance, Minimization, and/or Mitigation Measures 
The following measures apply to each of the proposed project alternatives to avoid and 
minimize impacts on animal species. 

BIO-2 To avoid impacts on any bats that may be roosting in palm trees within 
the project area, all direct impacts on palm trees shall be avoided 
during construction, and highly vibrative and/or noisy work shall be 
avoided near palm trees. If it is not possible to avoid direct or indirect 
impacts (e.g., direct [tree removal, tree disturbance, tree trimming] or 
indirect [noise, vibration]) on palm trees, a qualified bat biologist shall 
survey the trees (i.e., conduct acoustic nighttime surveys) prior to 
disturbance to determine whether bats are roosting in the trees. A copy of all 
survey results shall be forwarded to Caltrans’ Division of Environmental 
Planning.  
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If bats are present, the bat biologist shall monitor construction activities to 
ensure that no bats are affected during construction. The qualified bat 
biologist may also provide other avoidance measures to ensure that all impacts 
on this species are avoided and minimized. 

BIO-3 A qualified bat biologist who is also familiar with crevice-dwelling bird 
species shall survey the project disturbance limits and the Santa Monica Pier 
Bridge in early summer, prior to construction, to assess the potential for the 
bridge’s use for bat roosting, bat maternity roosting, and bird roosting/nesting, 
because maternity roosts and nesting are generally formed in spring. The 
qualified bat biologist shall also perform preconstruction surveys within 2 
weeks of construction because bat and bird roosts can change seasonally. 
These surveys will include a combination of structure inspections, exit counts, 
and acoustic surveys. A copy of all survey results shall be forwarded to 
Caltrans’ Division of Environmental Planning and the City of Santa Monica. 

BIO-4 If recommended by the qualified bat biologist, to avoid indirect disturbance of 
bats and birds while roosting in areas that would be subject to or adjacent to 
impacts from construction activities, any portion of a structure that is deemed 
by a qualified bat biologist to have potential bat or bird roosting habitat, in 
areas where the young have the ability to fly and may be affected by the 
proposed project, shall have temporary bat/bird eviction and exclusion devices 
installed under the supervision of the qualified bat biologist prior to the 
initiation of construction activities. Eviction and subsequent exclusion will be 
conducted during the fall (September or October) to avoid trapping flightless 
young inside during the summer months or hibernating/overwintering 
individuals during the winter. Such exclusion efforts are dependent on 
weather conditions, take a minimum of 2 weeks, and must be continued to 
keep the structures free of bats and birds until the completion of construction. 
All eviction and/or exclusion techniques shall be coordinated between the 
qualified bat biologist and the appropriate resource agencies (e.g., California 
Department of Fish and Wildlife). Work shall cease around any active bat 
maternity colony until such time that the young have the ability to fly, as 
determined by a qualified bat biologist. 

BIO-5 Within 7 days of the commencement of construction activities (if between 
January 15 and September 1), a qualified biologist shall perform a nesting bird 
survey that will consist of at least two site visits to determine whether there are 
active songbird nests within 200 feet of the project footprint and raptor nests 
within 500 feet of the project footprint. This survey shall also identify the 
species and, to the degree feasible, nesting stage (e.g., incubation of young, 
feeding of young, near fledging). Nests shall be mapped (not by using Global 
Positioning System [GPS] technology because close encroachment may cause 
nest abandonment). If active nests are found, construction shall not occur within 
150 feet of the songbird’s nest or within 500 feet of a raptor’s nest until the 
nesting attempt has been completed and/or abandoned because of non-project-
related reasons. A copy of all survey results shall be forwarded to Caltrans’ 
Division of Environmental Planning and the City of Santa Monica. 
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2.3.5 Threatened and Endangered Species 

This section of the document discusses species that are listed as threatened, endangered, or 
candidate under the state and/or federal Endangered Species Acts as well as the regulations 
that designate their protection. 

2.3.5.1 Regulatory Setting 

The primary federal law for protecting threatened and endangered species is FESA (16 USC 
Section 1531, et seq.) (see also 50 CFR Part 402). This act and later amendments provide for 
the conservation of endangered and threatened species and the ecosystems upon which they 
depend. Under Section 7 of this act, federal agencies, such as FHWA, are required to consult 
with USFWS and NOAA Fisheries Service to ensure that they are not undertaking, funding, 
permitting, or authorizing actions that are likely to jeopardize the continued existence of listed 
species or destroy or adversely modify designated critical habitat. Critical habitat is defined as 
geographic locations that are critical to the existence of a threatened or endangered species. 
The outcome of consultation under Section 7 may include a biological opinion with an 
incidental take statement, a letter of concurrence, and/or documentation of a “no effect” 
finding. Section 3 of FESA defines take as intending to “harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture, or collect or attempt any such conduct.” 

California has enacted a similar law at the state level, CESA, California Fish and Game Code 
Section 2050, et seq. CESA emphasizes early consultation to avoid potential impacts on rare, 
endangered, or threatened species and the development of appropriate planning to offset 
project-caused losses of listed species and their essential habitats. CDFW is the agency with 
responsibility for implementing CESA. Section 2080 of the California Fish and Game Code 
prohibits “take” of any species that has been determined to be an endangered species or a 
threatened species. Take is defined in Section 86 of the California Fish and Game Code as 
intending to “hunt, pursue, catch, capture, or kill or attempt to hunt, pursue, catch, capture, or 
kill.” CESA allows for take that is incidental to otherwise lawful development projects; for 
these actions, an incidental take permit is issued by CDFW. For species that are listed under 
both FESA and CESA, requiring a biological opinion under Section 7 of the FESA, CDFW 
may also authorize impacts on CESA species by issuing a consistency determination under 
Section 2080.1 of the California Fish and Game Code.  

Another federal law, the Magnuson-Stevens Fishery Conservation and Management Act of 
1976, was established to conserve and manage fishery resources that are found off the coast, as 
well as anadromous species and continental shelf fishery resources of the United States, by 
exercising 1) sovereign rights for the purposes of exploring, exploiting, conserving, and 
managing all fish within the exclusive economic zone established by Presidential Proclamation 
5030, dated March 10, 1983, and 2) exclusive fishery management authority beyond the 
exclusive economic zone over such anadromous species, continental shelf fishery resources, 
and fishery resources in special areas. 
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2.3.5.2 Affected Environment 

Study Methods 

An official Information, Planning, and Conservation System (IPaC) species list was requested 
and obtained from the U.S. Fish and Wildlife Service (USFWS) on February 12, 2016, and again 
on September 22, 2017. A National Marine Fisheries Service (NMFS) species list was requested 
on January 12, 2016, and again on September 22, 2017; it was obtained by Caltrans on January 
13, 2016, and September 22, 2017 (these letters are included in the appendices, part of Technical 
Report F to this EIR/EA). According to the IPaC list, there is no federally designated critical 
habitat within the project area. The IPaC list, as well as the CNDDB and CNPS database queries, 
indicates that the potential exists for 34 state and/or federally threatened, endangered, or 
candidate species to occur within the project region. Table 2.3.5-1, below, shows the listed plant 
and animal species (federal and state) with potential to occur in the project region and the BSA 
of Alternatives 1, 2, and 3. 

Table 2.3.5-1: Federal and State Listed Species Potentially Occurring or Known to Occur in the 
Biological Study Area of Alternatives 1, 2, and 3 

Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Plants 

Arenaria 
paludicola 
marsh sandwort 

FE/SE/1B.1/S1 Marshes and swamps. Typically 
located in dense mats of emergent 
marsh vegetation. Elevation 
range: 485–3,965 feet. Blooms: 
May–August.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Astragalus 
brauntonii 
Braunton’s milk-
vetch 

FE/-/1B.1/S2 Closed-cone coniferous forest, 
chaparral, coastal scrub, and 
valley and foothill grassland. 
Often in recent burns or disturbed 
areas on gravelly clay soils that 
overlie granite or limestone. 
Elevation range: 10–2,075 feet. 
Blooms: January–August.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Astragalus 
pycnostachyus 
var. lanosissimus 
Ventura Marsh 
milk-vetch 

FE/SE/1B.1/S1 Coastal salt marsh, coastal dune, 
and coastal scrub. Typically 
located within reach of high tide; 
protected by barrier beaches and 
near seeps on sandy bluffs. 
Elevation range: 1–115 feet. 
Blooms: June–October. 

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along the 
western edge of the 
BSA. Project activities 
are not anticipated in or 
immediately adjacent to 
this habitat. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Astragalus tener 
var. titi 
coastal dunes 
milk-vetch 

FE/SE/1B.1/S1 Coastal prairie. Located on moist 
sandy depressions within coastal 
prairie. Elevation range: 1–165 
feet. Blooms: March–May. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Berberis nevinii 
Nevin’s barberry 

FE/SE/1B.1/S1 Chaparral, cismontane woodland, 
coastal scrub, and riparian scrub. 
Located on sandy or gravelly 
soils. Elevation range: 800–2,500 
feet. Blooms: March-June. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Chloropyron 
maritimum ssp. 
maritimum 
salt marsh bird’s-
beak 

FE/SE/1B.2/S1 Coastal dune, marsh and swamp, 
coastal salt marsh, and wetland. 
Located on the higher zones of 
salt marshes. Elevation range: 0–
100 feet. Blooms: May–October.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along the 
western edge of the 
BSA. Project activities 
are not anticipated in or 
immediately adjacent to 
this habitat. 

Chorizanthe 
parryi var. 
fernandina 
San Fernando 
Valley 
spineflower 

FC/SE/1B.1/S1 Coastal scrub and valley and 
foothill grassland. Located on 
sandy soils. Elevation range: 490–
4,000 feet. Blooms: April–July.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Dithyrea 
maritima 
beach 
spectaclepod 

-/ST/1B.1/S1 Coastal dunes and coastal scrub. 
Located at seashores on sand 
dunes and sandy places near the 
shore. Elevation range: 10–165 
feet. Blooms: March–May. 

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along the 
western edge of the 
BSA. Project activities 
are not anticipated in or 
immediately adjacent to 
this habitat. 

Dodecahema 
leptoceras 
slender-horned 
spineflower 

FE/SE/1B.1/S1 Chaparral, cismontane woodland, 
and costal alluvial fan scrub in 
sandy soils. Elevation range: 600–
2,200 feet. Blooms: April–June. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Dudleya cymosa 
ssp. ovatifolia 
Santa Monica 
dudleya 

FT/-/1B.2/S1 Chaparral and coastal scrub. 
Located in canyons on 
sedimentary conglomerates on 
primarily north-facing slopes. 
Elevation range: 485–5,430 feet. 
Blooms: March–June.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Eryngium 
aristulatum var. 
parishii 
San Diego 
button-celery 

FE/FE/1B.1/S1 Coastal scrub, valley and foothill 
grassland, and vernal pools on 
mesic soils. Elevation range: 60–
1,800 feet. Blooms: April–June. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Nasturtium 
gambelii 
Gambell’s 
watercress 

FE/ST/1B.1/S1 Brackish and freshwater marshes 
and swamps. Located on lake and 
stream margins at or immediately 
above the water line. Elevation 
range: 15–1,075 feet. Blooms: 
April–October.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Navarretia 
fossalis 
spreading 
navarretia 

FT/-/1B.1/S1 Vernal pools, chenopod scrub, 
marshes, swamps, and playas. 
Located on hardpan soils and in 
swales, depressions, and pools. 
Elevation range: 95–4,225 feet. 
Blooms: April–June.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Orcittia 
californica 
California Orcutt 
grass 

FE/SE/1B.1/S1 Vernal pools. Elevation range: 
45–2,145 feet. Blooms: April–
August. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Wildlife 

Anaxyrus 
californicus 
arroyo toad 

FE/CSC/S2S3 Inhabits washes, arroyos, sandy 
river banks, riparian areas with 
willows, sycamores, oaks, and 
cottonwoods. Specialized habitat 
needs, including exposed sandy 
stream sides with stable terraces 
for burrowing, with scattered 
vegetation for shelter, and areas 
with quiet water or pools that are 
free of predatory fish, with sandy 
or gravel bottoms without silt for 
breeding. Adults typically breed 
in overflow pools adjacent to the 
inflow channel of third-order or 
greater predator-free streams. 
Adult estivation sites are typically 
in stream terraces or uplands with 
friable soils, usually near active 
use areas but potentially more 
than 0.5 mile away. Young toads 
require moderately vegetated 
sandbars. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Brachtramphus 
marmoratus 
marbled murrelet 

(Nesting) 
FT/SE/S1 

This small seabird nests in trees 
in older coastal forests throughout 
most of its range in North 
America and Asia. In summer, 
forages primarily in bays, inlets, 
fjords (rarely in protected 
harbors), and open ocean within 3 
miles of shore (Alaska: 30 miles). 
Usually in widely dispersed 
concentrations (singles or pairs of 
birds). Seems to prefer shallow 
water, usually < 200 feet deep but 
known to forage in water up to 
1,300 feet deep in fjords and 185 
miles offshore, generally in areas 
with underwater sills, shelf edges, 
or strong tidal currents. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Branchinecta 
lynchi 
vernal pool fairy 
shrimp 

T/-/- Restricted to seasonal vernal 
pools. Vernal pool fairy shrimp 
prefer cool water in pools with 
low to moderate levels of 
dissolved solids, are 
unpredictable, and often short 
lived. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Buteo swainsoni 
Swainson's hawk 

(Nesting) 
-/ST/S3 

This slim relative of the common 
red-tailed hawk nests primarily in 
low-intensity agricultural areas of 
the western United States, 
migrating through Central 
America to Argentina and Brazil 
each fall and spring.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Charadrius 
alexandrinus 
nivosus 
western snowy 
plover 

(Nesting) 
FT/CSC/S2 

Breeds primarily above the high-
tide line on coastal beaches, sand 
spits, dune-backed beaches, 
sparsely vegetated dunes, beaches 
at creek and river mouths, and salt 
pans at lagoons and estuaries. In 
winter, found on beaches, which 
are used for nesting. Found on 
other beaches in man-made salt 
ponds and on estuarine sand and 
mud flats. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Empidonax 
traillii extimus 
southwestern 
willow 
flycatcher 

(Nesting) 
FE/SE/S1 

Occurs in riparian habitats along 
rivers, streams, or other wetlands 
where dense growths of willows, 
arrowweed, buttonbush, tamarisk, 
Russian olive, or other plants are 
present, often with a scattered 
overstory of cottonwood, etc. 
Throughout their range, the 
riparian habitats tend to be rare, 
widely separated, and small 
and/or linear locales that are 
separated by vast expanses of arid 
lands. Nests in thickets of trees 
and shrubs, approximately 13 to 
23 feet or more in height, with 
dense foliage from approximately 
13 feet aboveground and often a 
high canopy cover percentage. 
Following modern changes in 
riparian plant communities, still 
nests in native vegetation where 
available but has been known to 
nest in thickets that are dominated 
by tamarisk and Russian olive. 
Virtually always nests near 
surface water or saturated soil.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Eucyclogobius 
newberryi 
tidewater goby 

FE/CSC/S2S3 Found primarily in waters of 
coastal lagoons, estuaries, and 
marshes. Historical range from 
mouth of the Smith River, Del 
Norte County, to northern San 
Diego County. The species is 
benthic in nature, living at the 
bottom of shallow, brackish 
bodies of water, such as lagoons 
and lower stream reaches where 
the water is fairly still but not 
stagnant. Prefers water with high 
dissolved oxygen levels and 
salinities of less than 10 parts per 
thousand. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Euphilotes 
battoides allyni
  
El Segundo blue 
butterfly 

FE/-/S1 Historical range is the entire Los 
Angeles/ 
El Segundo sand dunes area and 
the northwestern Palos Verdes 
Peninsula in southwestern Los 
Angeles County. Currently 
distributed on three remnant 
habitats within its former range 
that support coastal sand dunes 
with coast buckwheat (Eriogonum 
parvifolium). All life stages 
depend on sea cliff buckwheat 
(Eriogonum parvifolium) and 
possibly loose sand. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Laterallus 
jamaicensis 
coturniculus 
California black 
rail 

-/ST/S1 Occurs in tidal salt marshes that 
are associated with a heavy 
growth of tule and pickleweed; 
also occurs in brackish marshes or 
freshwater marshes at low 
elevations. Restricted primarily to 
the San Francisco Bay, with 
smaller numbers in wetlands from 
the Salton Sea area to Arizona. 
This species has essentially 
disappeared from coastal 
wetlands in coastal Southern 
California and central California, 
although small populations have 
recently been discovered about 
100 miles south of the U.S. 
border in northwestern Baja 
California. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Oncorhynchus 
mykiss irideus 
Southern 
California 
steelhead 

FE/CSC/S1 Migrates into freshwater streams 
when sandbars breach during 
winter and spring rains. Occurs in 
coastal streams with water 
temperatures < 60°F. Needs cool, 
clear water with in-stream cover. 
Spawns in tributaries to large 
rivers or streams that are directly 
connected to the ocean. Spawning 
habitat consists of gravel 
substrates that are free of 
excessive silt. Thrives when the 
dissolved oxygen concentration is 
at least 7 parts per million. In 
streams, deep low-velocity pools 
are important wintering habitats. 
Has been extirpated from at least 
12 Southern California streams: 
San Luis Rey River, San Mateo 
Creek, Santa Margarita River, 
Rincon Creek, Maria Ygnacio 
River, Los Angeles River, San 
Gabriel River, Santa Ana River, 
San Onofre Creek, San Juan 
Creek, San Diego River, and 
Sweetwater River. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Passerculus 
sandwichensis 
beldingi  
Belding's 
savannah 
sparrow 

-/SE/S3 Locally common non-migratory 
resident of coastal saltmarsh. It is 
an obligate breeder in middle-
elevation saltmarsh, nearly 
always characterized by 
pickleweed (Salicornia spp.), 
either in tidal situations or nearby 
non-tidal alkaline flats. Although 
the majority of its subsistence 
stems from the saltmarsh and 
closely adjacent mudflat, 
individuals, particularly post-
breeding birds, can be found 
foraging in a wide variety of 
habitats, including upper marsh, 
adjacent ruderal and ornamental 
vegetation, open beach and 
mudflat, and even dirt and gravel 
parking lots. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Perognathus 
longimembris 
pacificus 
Pacific pocket 
mouse 

FE/CSC/S1 An obligate resident of fine-
grained sandy soils in coastal 
strand, coastal dunes, river and 
marine alluvium, and coastal sage 
scrub in proximity to the ocean. 
Has never been collected more 
than 2 miles from the coast or 
above 600 feet. It appears that 
occurrences are closely associated 
with loose or friable soils that 
permit burrowing. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Polioptila 
californica 
californica 
California 
gnatcatcher 

FT/CSC/S2 Generally prefers open sage scrub 
with California sagebrush 
(Artemisia californica) as a 
dominant or co-dominant species. 
Nest placement is typically in 
areas with less than a 40% slope 
gradient. Monogamous pairs tend 
to stay in the same locale. Both 
parents build the nest, incubate, 
and care for young. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Rallus 
longirostris 
levipes 
Light-footed 
clapper rail 

FE/SE/S1 This subspecies of the large and 
widespread clapper rail is 
restricted to the lower elevations 
of coastal marshes with active 
tidal flow and dense pickleweed 
and/or cordgrass thickets, from 
Port Hueneme in Ventura County 
(formerly to Santa Barbara 
County) south to Bahia de San 
Quintin, Baja California, Mexico. 
No substantial seasonal 
movements occur, although rare 
individuals wander away from 
known breeding locales.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Rana draytonii 
California red-
legged frog 

FT/CSC/S2S3 Occurs locally on the western 
slopes of the Sierra Nevada and 
the coastal foothills the length of 
the state, up to about 4,920 feet. 
Inhabits pools of streams, 
marshes, and ponds. Adults feed 
on a wide variety of aquatic prey 
and will move up to 1 mile 
through riparian communities 
under wet conditions, such as 
rainfall. They prefer shorelines 
with extensive vegetation and are 
vulnerable to the introduction of 
exotic competitors. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

Riparia riparia 
bank swallow 
(nesting) 

(Nesting) 
-/ST/S2 

Historically, this species bred 
interruptedly along the entire 
coast of California as well as in 
the Central Valley and Great 
Basin portions of the state. 
Currently, the species breeds only 
in Northern California, primarily 
in the Sacramento Valley and far 
northeastern portions of the state, 
with a few colonies in coastal 
counties from Monterey through 
Del Norte County. This species is 
an uncommon to fairly common 
migrant in spring and fall at the 
Salton Sea in Riverside and 
Imperial Counties and at other 
large lakes and wetlands in desert 
regions. They are rare migrants 
elsewhere in California. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Sternula 
antillarum 
browni 
California least 
tern 

(Nesting 
colony) 
FE/SE/S2 

Nests on sandy upper ocean 
beaches, open barren sites, and 
occasionally mudflats. Forages on 
adjacent surf line, estuaries, or the 
open ocean. Colonies are located 
near the ocean shoreline (within 
0.5 mile), typically on nearly flat, 
loose sandy substrates with 
lightly scattered short vegetation 
and debris, although some 
colonies have been located on 
hard-packed surfaces, even 
unused asphalt. Colony sites must 
provide access to the shoreline for 
juveniles and must be relatively 
free of predators or the colony 
may abandon breeding efforts 
before completion.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Streptocephalus 
woottoni 
Riverside fairy 
shrimp 

FE/-/S1S2 Found in shallow depressions that 
contain a soil layer of clay hard 
pan. Discontinuously distributed 
along coastal Southern California 
and northern Baja California.  

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 

Vireo bellii 
pusillus 
least Bell's vireo 

(Nesting) 
FE/SE/S2 

Nesting elevation ranges from 
below sea level to at least 4,100 
feet. The subspecies winters in 
southern Baja California. Selects 
dense vegetation low in riparian 
zones for nesting. 

HA No suitable habitat is 
present within the BSA. 
This species is not 
expected to occur. No 
further constraint is 
present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/
Absent Rationale 

a Status Codes  
Federal 
E =  Federally listed; Endangered 
PE = Proposed Endangered  
T =  Federally listed; Threatened 
FC =  Federal Candidate for Listing 
FSC =  Federal Species of Concern  
D =  Delisted 
 

State 
E =  State listed; Endangered 
CE =  Candidate Endangered 
T =  State listed; Threatened  
CT =  Candidate Threatened 
R =  Rare (Native Plant Protection Act) 
SSC =  California Species of Special Concern 
CFP =  California Fully Protected Species 
WL =  Watch List 
D  =   Delisted 

CNPS Rare Plant Rank (CRPR) 
1B = Plants rare, threatened, or endangered in California and elsewhere 
CNPS CRPR Threat Codes 
0.1 = Seriously endangered in California 
0.2 = Fairly endangered in California2222 
Note: The California Natural Diversity Database (CNDDB) uses the same ranking methodology that was 
originally developed by the Nature Conservancy, now maintained and recently revised by NatureServe. The state 
rank (S-rank) refers to the imperilment status only within California’s state boundaries. It is a reflection of the 
overall status of an element through its state range. The state rank represents a letter-plus-number score that 
reflects a combination of rarity, threat, and trend factors, with weighting being heavier on rarity than the other 
two. 
S1 = Critically Imperiled – Critically imperiled in the state because of extreme rarity (often five or fewer 
populations) or because of factor(s) such as very steep declines that make it especially vulnerable to extirpation 
from the state. 
S2 = Imperiled – Imperiled in the state because of rarity related to a very restricted range, very few populations 
(often 20 or fewer), steep declines, or other factors that make it very vulnerable to extirpation from the state. 
S3 = Vulnerable – Vulnerable in the state because of a restricted range, relatively few populations (often 80 or 
fewer), recent and widespread declines, or other factors that make it vulnerable to extirpation from the state. 
S4 = Apparently Secure – Uncommon but not rare in the state; some cause for long-term concern because of 
declines or other factors. 
S5 = Secure – Common, widespread, and abundant in the state. 
SH = All sites are historical; the element has not been seen for at least 20 years but suitable habitat still exists. 
SX = All sites are extirpated. 
Uncertainty about the rank of an element is expressed in two major ways:  
• By expressing the ranks as a range of values (e.g., S2S3 means the rank is somewhere between S2 and S3). 
• By adding a “?” to the rank (e.g., S2? represents more certainty than S2S3 but less certainty than S2). 
b Habitat Presence/Absence Codes 
P = The species is present and was observed during survey efforts. 
HP = Habitat is or may be present within project footprint. The species may be present.  
HPB = Habitat is or may be present within 200 feet of study area (BSA). The species may be present. Focused 
survey is warranted. 
HA = No habitat present and no further work needed. 
Gray Highlight = No potential to occur in the BSA. 
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Results 

According to the literature reviews and field studies performed for the proposed project, there is 
a limited amount of potentially suitable habitat for three species, Ventura Marsh milk-vetch, salt 
marsh bird’s-beak, and beach spectaclepod, but only within the sandy habitat found along the 
western edge of the BSA. The sandy beach habitat is heavily disturbed by human foot traffic; 
therefore, it provides very low-quality habitat for these species. Because of the disturbances, 
these species are not expected to occur. 

Suitable habitat for all other listed species (federal and state) is absent from the BSA; therefore, 
these species would not occur.  
 

2.3.5.3 Environmental Consequences 

Because there is no potential for listed species (federal or state) to occur within the project area, 
no species are anticipated to be affected, either directly or indirectly, by Alternative 1, 2, or 3. In 
addition, no federally designated critical habitat is present with the BSA; therefore, critical 
habitat would not be affected by any of the project alternatives. Because of the lack of habitat 
and potential for federally threatened and endangered species to occur on the project site and in 
the immediate surroundings, the project would have no effect on the threatened and endangered 
species on the USFWS/IPaC list dated February 12, 2016, or the NMFS species (i.e., steelhead) 
provided in the NMFS letter dated January 13, 2016. Copies of these letters are appendices to 
Technical Report F, Natural Environment Study, of this EIR/EA. No impacts would occur under 
CEQA or NEPA. 
 

2.3.5.4 Avoidance, Minimization, and/or Mitigation Measures 

Because there is no potential for any threatened, endangered, or candidate species to occur within 
the BSA of any of the project alternatives, no avoidance, minimization, or mitigation measures 
are proposed.  

2.3.6 Invasive Species 

2.3.6.1 Regulatory Setting 

On February 3, 1999, President Clinton signed EO 13112, requiring federal agencies to combat 
the introduction or spread of invasive species in the United States. The order defines invasive 
species as “any species, including its seeds, eggs, spores, or other biological material capable of 
propagating that species, that is not native to that ecosystem whose introduction does or is likely 
to cause economic or environmental harm or harm to human health.” FHWA guidance, issued 
August 10, 1999, directs the use of the state’s invasive species list, maintained by the California 
Invasive Plant Council, to define the invasive species that must be considered as part of the 
NEPA analysis for a proposed project.  



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.3-43

 

2.3.6.2 Affected Environment 

The BSA for Alternatives 1, 2, and 3 comprises highly developed, urban and residential areas; it 
does not contain any native or sensitive habitat. Vegetation contained within the BSA is 
composed of ornamental and landscape vegetation. 

2.3.6.3 Environmental Consequences 

Because of the developed and maintained nature of the project area for Alternatives 1, 2, and 3; 
the lack of invasive species in the BSA; and lack of sensitive or native habitats adjacent to the 
BSA, the potential of the project alternatives to spread or introduce invasive plant or animal 
species or cause or exacerbate an invasion would be low. Project Alternatives 1, 2, and 3 are not 
expected to introduce or spread invasive plant or animal species, and compliance with EO 13112 
would be ensured with implementation of measures BIO-6 and BIO-7. 

2.3.6.4 Avoidance, Minimization, and/or Mitigation Measures 

In compliance with EO 13112, weed control would be performed to minimize the importation of 
nonnative plant material during and after construction. Eradication strategies would be employed 
should an invasion occur. Measures to address issues related to the abatement and eradication of 
invasive species would be included in the project design and contract specifications. These 
measures include measures BIO-6 and BIO-7, below. 

BIO-6 Inspection and cleaning of construction equipment shall be performed to 
minimize the importation of nonnative plant material. Eradication strategies 
(i.e., weed control) shall be implemented should an invasion of nonnative 
plant species occur. 

BIO-7 After construction, species that have been listed as having a high or moderate 
rating on the California Invasive Species Plant Council’s (Cal-IPC’s) 
California Invasive Plant Inventory, including any Cal-IPC-listed species of 
ice plant, shall not be planted in any revegetated areas. 

 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.3-44

 

[page left blank intentionally] 



 Chapter 2: Affected Environment, Environmental Consequences, and  
City of Santa Monica Avoidance, Minimization, and/or Mitigation Measures 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017 
2.4-1

 

2.4 Cumulative Impacts 

Cumulative impacts are those that result from past, present, and reasonably foreseeable future 
actions, combined with the potential impacts of the proposed project. A cumulative effect 
assessment looks at the collective impacts posed by individual land use plans and projects. 
Cumulative impacts can result from individually minor but collectively substantial impacts 
taking place over a period of time. 

Cumulative impacts on resources in the project area may result from residential, commercial, 
industrial, and highway development, as well as from agricultural development and the 
conversion to more intensive agricultural cultivation. These land use activities can degrade 
habitat and species diversity through consequences such as displacement and fragmentation of 
habitats and populations, alteration of hydrology, contamination, erosion, sedimentation, 
disruption of migration corridors, changes in water quality, and introduction or promotion of 
predators. They can also contribute to potential community impacts identified for the project, 
such as changes in community character, traffic patterns, housing availability, and employment. 

CEQA Guidelines Section 15130 describes when a cumulative impact analysis is necessary and 
what elements are necessary for an adequate discussion of cumulative impacts. The definition of 
cumulative impacts under CEQA can be found in Section 15355 of the CEQA Guidelines. A 
definition of cumulative impacts, under NEPA, can be found in 40 CFR Section 1508.7 of the 
CEQ Regulations. 

CEQA Guidelines Section 15130(a) states that an EIR shall “discuss the cumulative impacts of a 
project when the project’s incremental effect is cumulatively considerable.” “Cumulatively 
considerable” means that the incremental effects of an individual project are considerable when 
viewed in connection with the effects of past projects, the effects of other current projects, and 
the effects of probable future projects (as defined by Section 15130). CEQA Guidelines 
Section 15355 defines cumulative impacts as “two or more individual effects that, when 
considered together, are considerable or compound or increase other environmental impacts.” 

As stated in 40 CFR Section 1508.7 of the CEQ regulations, a “cumulative impact” is the impact 
on the environment that results from the incremental impact of an action when added to other 
past, present, and reasonably foreseeable future actions, regardless of what agency (federal or 
non-federal) or person undertakes such other action. Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of time. 

The analyses presented below are in the context of the list of related projects shown in 
Table 2.1.1-1.  

2.4.1 Land Use 

An analysis of the proposed project’s consistency with applicable existing plans will be used to 
evaluate the cumulative impacts of the Land Use section.  
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2.4.1.1 Affected Environment 

Resource Study Area: The geographic RSA boundary for land use is defined as any land within 
0.5 mile of the project vicinity. This study area is appropriate because any impacts associated 
with the proposed project would be expected to occur in proximity to the project vicinity.  

Existing Conditions within RSA: Existing land uses surrounding the project site include public 
parking, public beach, public parks, single and multi-family residential housing, and restaurants 
to the north, Palisades Park to the northeast, multifamily residential housing, restaurant, retail 
and parking to the east and south and the Pacific Ocean to the west. 

2.4.1.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: Construction of the proposed project 
would result in the replacement of the existing structurally deficient pier bridge. The new bridge 
would not physically divide an established community. The proposed bridge on Moss Avenue 
under Build Alternative 3 would be built entirely within the City right of way. The proposed 
project would improve the existing access link between the Santa Monica Pier and beachside 
access and the Downtown and Civic Center neighborhoods of the City. In addition, the proposed 
project is consistent with the City of Santa Monica General Plan, and the SCAG Regional 
Transportation Plan/Sustainable Communities Strategy. In addition, the project would not be a 
catalyst for the conversion of existing land uses or the introduction of new land uses to the RSA. 
Therefore, the project would not cause direct or indirect impacts on land use and would not 
contribute to a cumulative impact on land use, and need not be further evaluated. 

2.4.1.3 Avoidance, Minimization, and/or Mitigation Measures 

The project would be consistent with local land use planning and would have no significant 
impacts on land use. No adverse impacts are anticipated to occur under any of the build 
alternatives, and the proposed project would not contribute towards a cumulative impact on land 
use. Therefore, no mitigation measures are required.  

2.4.2 Community Impacts 

2.4.2.1 Affected Environment 

Resource Study Area: For community impacts, the appropriate RSA is identified as the area 
encompassing the project site and surrounding neighborhoods, and includes those current or 
future projects listed in Table 2.1.1-1 of this EIR/EA document. 

Existing Conditions within RSA: The predominant land uses in the vicinity of the Pier Bridge 
include open space/recreational, commercial, and residential uses. Land uses surrounding the 
project site include public parking, public beach, single and multifamily residential housing, and 
restaurants to the north, Palisades Park to the northeast, multifamily residential, restaurant, retail 
and parking to the east and south and the Pacific Ocean to the west. Retail uses to the south and 
east of the pier are characterized by beach-oriented businesses such as bike and roller skate rental 
outlets and food outlets. Uses to the south and east of the pier include a combination of hotels, 
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retail, and single- and multifamily residences. The Santa Monica Place shopping mall, along with 
associated public parking, is located northeast of the pier across Ocean Avenue. Ocean Avenue, 
both north and south of the pier, contains restaurants, smaller hotels and motels as well as office 
space and various retail outlets. The Santa Monica Pier Bridge serves as an important 
transportation facility that allows motorists, bicyclists, and pedestrians to travel between the 
beach and the city. 

2.4.2.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: The proposed project would not require 
residential or business displacements or relocations. Only the aquarium operated by Heal the Bay 
may require temporary relocation, and any potential relocation would comply with the Uniform 
Relocation Assistance and Real Property Act of 1970. To the extent practicable, access to 
recreational facilities, businesses, and residences would be maintained during construction. 
Under the build alternatives, the project would result in temporary construction-period impacts 
that would affect the community, such as those related to noise, air quality, and traffic; however, 
these would be temporary and minimized through implementation of appropriate mitigation 
measures. For a listing of these measures, please see the discussion in the noise, air quality, and 
traffic sections of this chapter. 

Current and Reasonably Foreseeable Projects within RSA: None of the related projects 
within 1 mile of the proposed project would have an adverse impact on community cohesion or 
character because none of these projects would divide an existing community, as these are 
mostly all infill development projects at the site of existing buildings or existing parking lots. 
Therefore, it is not expected that current and reasonably foreseeable projects within the RSA 
would have a substantial adverse effect on the surrounding communities. 

Cumulative Impact Potential: Potential cumulative community impacts could occur if other 
projects in combination with the proposed project cumulatively contribute to the loss of 
community cohesion or character in the vicinity of the project. This is not expected to occur 
under either the proposed project or the current and reasonably foreseeable projects within the 
RSA. The only expected impacts on the community would be temporary construction-period 
impacts, such as those related to noise, air quality, and traffic. These impacts would be 
temporary and limited to the construction period. If related projects are constructed concurrently 
with the proposed project, there would be the potential for cumulative temporary and short�term 
impacts related to noise, air quality, and traffic. For a more detailed discussion of cumulative 
impacts related to noise, air quality, and traffic, see the discussion of cumulative impacts under 
each of those sections. 

After construction is complete, the community would benefit from having an improved bridge, 
which would foster safer and more orderly accessibility to the available social and recreational 
opportunities on the pier as well as surrounding beachside attractions.  
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2.4.2.3  Avoidance, Minimization, and/or Mitigation Measures 

The project would not contribute to a cumulatively considerable impact. No adverse impacts are 
anticipated to occur under all build alternatives, and no project-level impact on the community 
would occur to the extent that it would affect neighborhood cohesion or character. The proposed 
project and the current and reasonably foreseeable projects are all consistent with local and 
regional plans. Therefore, no mitigation measures are required. 

2.4.3 Growth 

2.4.3.1 Affected Environment 

Resource Study Area: The geographic RSA boundary for growth is defined as the extent of 
regional plans, such as the RTIP and the RTP. SCAG is the Metropolitan Planning Organization 
in the region for the counties of Los Angeles, Orange, San Bernardino, Riverside, Ventura, and 
Imperial and is responsible for forecasting population trends and growth scenarios. 

Existing Conditions within RSA: The SCAG region is the second most populous metropolitan 
region in the nation. The 2016 RTP/SCS reported that the 2015 population of the SCAG region 
was 18,779,000. In addition, 5.9% of the nation’s population lives in the SCAG region; the 
region accounts for 48.2% of California’s population. It is estimated that the SCAG region will 
add another 3.8 million residents between 2012 and 2040.  

2.4.3.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: Public access to the pier would be 
maintained during construction; therefore, the number of pier visitors and the demand for pier 
businesses are not expected to increase substantially (i.e., to the extent that it would induce 
substantive growth) compared with existing conditions. The new bridge would improve 
accessibility for pedestrians and vehicles, which may generate an incremental increase in 
economic activity at the commercial establishments on the pier itself. However, the proposed 
project would not provide access to an area that was previously inaccessible. Furthermore, the 
total number of available parking spaces on the pier deck would not increase, which prevents an 
increase in capacity levels within the study area. For these reasons, the new bridge would not 
directly or indirectly induce growth. 

Current and Reasonably Foreseeable Projects within RSA: In the current RTP and RTIP, 
many roadway infrastructure improvement projects are proposed for the region. The regional 
plans have analyzed the cumulative impacts of all the projects and identified feasible avoidance, 
minimization, and mitigation measures. SCAG has forecast foreseeable growth in the region 
until 2040 and analyzed impacts related to population increases. 

Cumulative Impact Potential: The potential for impacts related to growth inducement resulting 
from the proposed project is low because the project would improve accessibility for pedestrians 
and vehicles but would not increase capacity levels within the study area. Even though several 
development projects are listed in Table 2.1.1-1, these are infill projects that would be 
constructed in an already built-up urban area. This would not result in a substantial shift in 
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population growth or distribution or make areas accessible that were previously inaccessible. The 
proposed project does not include the construction of habitable structures. It would not have 
direct or indirect impacts on growth because it will replace an existing transportation structure. 
As such, the project would not contribute to adverse cumulative growth impacts in the region. 

2.4.3.3 Avoidance, Minimization, and/or Mitigation Measures 

The project would not contribute to a cumulatively considerable impact. No adverse impacts are 
anticipated to occur under all build alternatives, and no project-level impact on growth would 
occur. Therefore, no mitigation measures are required.  

2.4.4 Utilities/Emergency Services 

2.4.4.1 Affected Environment 

Resource Study Area: The proposed project is located in the city of Santa Monica, in Los 
Angeles County, California, in a densely populated and developed area. The proposed project 
site is surrounded by existing residential properties, businesses, roads, public walkways, a park, 
and structures on all sides and underneath the bridge. The RSA for utilities/emergency services 
analysis is the boundaries of the city of Santa Monica. 

Existing Conditions within RSA: Utilities within the RSA are currently provided by various 
sources. The City’s current water supply consists of local groundwater, imported water purchased 
from the Metropolitan Water District of Southern California, and recycled dry weather urban 
runoff produced at its Santa Monica Urban Runoff Recycling Facility. Groundwater supply 
production has remained above 8,000 AF since 2012. The projected water supply for 2020, 2025, 
2030, 2035, and 2040 is 7,409 imported AF, 12,500 groundwater AF, and 560 recycled AF.  

In 2011, the City generated approximately 360,000 tons of waste material, 77% of which was 
diverted through waste prevention, recycling, and composting, and 23% was disposed in landfills 
or waste-to-energy facilities. As the population of the City of Santa Monica grows, this amount 
of generated material is expected to gradually increase. 

The storm drain system in Santa Monica is made up of pipes and channels that are owned by the 
City and the County. Surface runoff from most of the city drains to the storm drain system and 
catch basins; later, it is discharged into Santa Monica Bay. The system also includes the Santa 
Monica Urban Runoff Recycling Facility, which has the ability to treat approximately 500,000 
gallons per day.  

Electricity within the RSA is currently provided by SCE, which provides power to approximately 
14 million individuals. Electricity usage has remained stable. In 1990, 2.6 million gigajoules (GJ) 
were consumed; in 2009, 2.9 million GJ were consumed. 

Within the RSA, the SMPD provides police protection services. The SMPD is staffed by 444 
employees. It has one central station and three substations in Santa Monica. Since 2006, the 
number of staffed employees has not increased or decreased significantly. 

Within the RSA, the SMFD acts as the fire protection service. The SMFD operates four fire 
stations and consists of over 110 civilian staff and firefighters.  
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2.4.4.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: The construction and operation of the 
proposed project will require the use of utilities and emergency services. Temporary lane 
closures on Moomat Ahiko Way and Appian Way and construction-related traffic could delay or 
obstruct the movement of emergency vehicles. However, the City would implement Mitigation 
Measure UES-2, which would require coordination with the Santa Monica Police and Fire 
Departments during project construction design, activities, and scheduling in order to minimize 
the delays. 

Current and Reasonably Foreseeable Projects within RSA: Planned and pending 
development in the city, including the projects listed in Table 2.1.1-1 of this document, would 
cumulatively increase demands on utility and emergency services within the RSA. 

Cumulative Impact Potential: Potential cumulative community impacts could occur if other 
projects in combination with the proposed project cumulatively contribute to significant delays in 
emergency response times in the vicinity of the project. This is not expected to occur under 
either the proposed project or the current and reasonably foreseeable projects within the RSA, 
because implementation of Mitigation Measure UES-2 requires the City and emergency 
responders to plan for sufficient access and response routes, taking into consideration other 
detours and construction activities which may occur as a result of concurrent construction of the 
current and reasonably foreseeable projects in Table 2.1.1-1. In addition, the proposed project 
would replace an existing transportation facility with an improved facility and would not require 
a substantial change to the demand for utility services at the project site, even when considered 
in conjunction with the projects in Table 2.1.1-1. Therefore, the proposed project would not 
result in a cumulatively considerable impact. 

2.4.4.3 Avoidance, Minimization, and/or Mitigation Measures 

No cumulative impacts are anticipated, and no avoidance, minimization, and/or mitigation 
measures are proposed.  

2.4.5 Traffic and Transportation/Pedestrian and Bicycle Facilities 

2.4.5.1 Affected Environment 

Resource Study Area: The study area for the cumulative impacts analysis consists of the 
surrounding streets, pedestrian, and bicycle facilities in the vicinity of the project site and the 
surrounding City of Santa Monica. 

Existing Conditions within RSA: The RSA is served by a diverse array of transportation 
options and transportation. The existing Pier Bridge is utilized by pedestrians, bicyclists, and 
automobiles, though the existing bridge width and design is insufficient to accommodate the 
large crowds of visitors during peak periods. There are several parking lots and structures that 
are used by motorists accessing the project site and the City via Interstate 10, Pacific Coast 
Highway (also known as State Route 1 [SR-1]), and the local and regional street network. The 
City of Santa Monica also includes several existing and planned future bicycle lanes, and bicycle 
paths throughout the City, including the project site.  
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The City of Santa Monica is also considered to be a very walkable city and includes a variety of 
sidewalks, pedestrian promenades, an esplanade, trails, and paths used by locals and visitors alike. 
In terms of public transit, the city is well served by many bus lines, particularly those operated by 
Santa Monica Big Blue Bus and Metro. As of 2016, the City of Santa Monica and the project 
vicinity are also connected to regional passenger rail with the opening of the Exposition Light Rail 
line connecting Downtown Santa Monica with Downtown Los Angeles by way of the Exposition 
Line station located at Colorado Avenue and 4th Street, about 3 blocks east of the Santa Monica 
Pier Bridge.  

The City of Santa Monica is an important commercial, entertainment, and recreation center for 
the surrounding region, and as such, it experiences large volumes of visitors, in addition to local 
residents, and although it is served by many alternative transportation options, is still subject to 
substantial automobile traffic congestion. 

2.4.5.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: The construction of Alternatives 1, 2, 
and 3 would result in temporary closures to several transportation facilities, and the related 
detours during construction would increase vehicular traffic along some localized street 
segments and at some of the surrounding intersections. A construction traffic impact mitigation 
plan would be implemented to inform the public of potential affects to access and circulation to 
traffic during the various phases of construction, as well as to manage circulation and access to 
the project site and the surrounding vicinity during construction. 

Operation of Alternatives 1 and 2 would not result in any impacts, and thus not contribute 
towards a cumulative impact, since circulation and access would be the same as under existing 
conditions. 

Alternative 3 would improve multi-modal access to the pier, similar to Alternatives 1 and 2, with 
the permanent Moss Avenue bridge providing vehicular access to the pier deck parking lot. 
Furthermore, Alternative 3 would provide a significant benefit by eliminating the existing point 
of access to the lot where automobiles must turn in an area with heavy pedestrian activity. 
Alternative 3 would result in either one or two intersections operating at LOS E or F, depending 
on the access scenario, which is an improvement over the projected LOS E or F at three 
intersections under the No-Build Alternative, Alternative 1, or Alternative 2. However, 
Alternative 3 would also result in significant unavoidable traffic impacts at some local street 
segments as a result of the new ingress and egress routes for the Pier Bridge parking lot and, 
thus, would result in a considerable contribution toward a cumulative traffic impact at these 
locations. 

Current and Reasonably Foreseeable Projects within RSA: Planned and pending 
development in the city, including the projects listed in Table 2.1.1-1 of this document, could 
increase vehicle trips, although the projects are all infill development projects in an already built-
up urban area of the city. In addition, the development would be consistent with the City’s 2010 
LUCE. The potential exists for cumulative impacts related to traffic if construction of this project 
and any of the nearby projects listed in Table 2.1.1-1 overlaps.  
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Cumulative Impact Potential: Potential cumulative impacts could occur due to the proposed 
project’s potential for significant unavoidable impacts on localized traffic conditions due to 
vehicle trip redistribution under Alternative 3. 

2.4.5.3 Avoidance, Minimization, and/or Mitigation Measures 

Mitigation Measure TRA-1 would help to minimize impacts on access and circulation during 
construction. Although there is existing traffic congestion, as well as projected impacts, at some 
local intersections and local street segments, even without the project, there is no feasible 
mitigation that would reduce the significant unavoidable operational impacts on local traffic due 
to trip redistribution under operation of Alternative 3. 

2.4.6 Visual/Aesthetics 

2.4.6.1 Affected Environment 

Resource Study Area: The study area for the cumulative impacts analysis is limited to locations 
that have clear sightlines to the built elements proposed as part of the project. Typically, the study 
area boundaries extend approximately 0.25 miles from the project perimeter. The study area for the 
cumulative visual impact analysis consists of the general area in the immediate vicinity of the pier, 
including those areas that can be viewed from, or have views of, the Pier Bridge. 

Existing Conditions within RSA: The aesthetic appeal of the site is relatively high, because of 
its shoreline location and its corresponding view of the Pacific Ocean, and the historic character 
of specific features of the pier, including the distinctive pier sign and Looff’s Hippodrome 
(which houses the carousel). The pier is a popular site for beachgoers, tourists, and other 
recreational users. For further information regarding the existing visual/aesthetics conditions 
within the RSA, please see the visual/aesthetics section of this document. 

2.4.6.2  Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: As explained in the visual/aesthetics 
section, the proposed project would not result in a substantial adverse visual impact due to 
temporary construction effects. These conditions would only be temporary during construction 
and would not detract substantially from the rich variety of appealing views or the visual 
character of the surrounding site. Once operational, the new bridge would become integrated 
with its surroundings, similar to the current bridge.  

Current and Reasonably Foreseeable Projects within RSA: Of the related projects, the vast 
majority are not located within the viewshed of the proposed project. The closest projects to the 
Santa Monica Pier Bridge Replacement are those proposed along Ocean and Colorado Avenues, 
such as new residential complexes, affordable housing projects and the construction of retail 
outlets Those projects would be developed in accordance with City requirements and therefore 
would not have an adverse effect on the existing visual environment within the project viewshed. 
It is not expected that the project, when seen in the context of other nearby related projects, 
would block any key views of existing visual resources. Construction of the related projects and 
the presence of construction equipment, workers, and trucks could result in adverse effects; 
however, these impacts would be temporary in nature and of short duration.  
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Cumulative Impact Potential: The build alternatives would not introduce new structural 
elements that would block existing views of high visual quality. Improvements would be limited 
to the bridge replacement, the potential addition of an elevator tower and escalator to ensure 
ADA compliance, and, if Alternative 3 is selected, a new permanent vehicle-only bridge at Moss 
Avenue. As explained in the visual/aesthetics section of this document, public views, and visual 
resources would be minimally affected during construction due to its temporary nature. Once 
operational, the proposed project’s build alternatives and design options would not remove, 
destroy or substantially obstruct significant visual resources, compromise or diminish publicly 
valued views, result in substantial changes to the overall visual character or quality in the project 
area, or introduce new sources of significant light and/or glare. None of the related projects in 
Table 2.1.1-1 would introduce substantial visual changes to viewsheds in the immediate vicinity 
of the pier bridge; therefore, the potential for cumulative impacts is minor. As a result, the 
potential for the proposed project to contribute to cumulative adverse impacts related to visual 
resources is considered low.  

2.4.6.3  Avoidance, Minimization, and/or Mitigation Measures 

The project would not contribute to a cumulatively considerable impact. No adverse impacts are 
anticipated to occur under any of the build alternatives. Therefore, no mitigation measures are 
required.  

2.4.7 Cultural Resources 

2.4.7.1 Affected Environment 

Resource Study Area: The resource study area for cumulative impacts includes the project 
footprint and traditional cultural properties immediately surrounding it. The resource study area 
was established in order to take into account the scale of the project, which involves the Santa 
Monica Pier, the Santa Monica Pier Bridge, and its surroundings. The area includes designated 
historic resources as well as a mix of infrastructure, recreational, commercial, institutional, open 
space, and other uses. 

Existing Conditions within RSA: Nine historic properties exist within the resource study area. 
One property, Looff’s Hippodrome located at 276 Santa Monica Pier, is listed as a National 
Historic Landmark and is on the NRHP under Criterion A at the local level of significance, 
period of significance is 1900 to 1924. Two properties were previously determined eligible for 
listing on the NRHP: the pier sign, located at the intersection of Colorado Avenue and Ocean 
Avenue (under Criterion A at the local level of significance; period of significance is 1940 to 
1944), and Palisades Park, located at 1415 Ocean Avenue (under Criterion A at the local level of 
significance; period of significance is 1892 to 1944). Six properties are listed as local landmarks 
and considered historical resources under CEQA: Santa Monica Pier, on Colorado Avenue south 
of Ocean Avenue, and the following properties and parcels, located south of or adjacent to the 
pier bridge and north of Moss Avenue: 1601–1603 Ocean Front Walk, 1605–1609 Ocean Front 
Walk, 1611–1613 Ocean Front Walk, 1615 Ocean Front Walk, and 1619 Ocean Front Walk.  
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2.4.7.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: As explained in the cultural resources 
section, the proposed project would not result in an adverse effect under NEPA or a significant 
impact under CEQA due to temporary construction effects. No permanent or temporary direct or 
indirect impacts are anticipated to affect Looff’s Hippodrome, the pier sign, or the properties and 
parcels located at 1601–1619 Ocean Front Walk as a result of the three build alternatives. 
Temporary contractor staging and work areas would be located within Palisades Park west of the 
concrete fence and bluffs and east of Moomat Ahiko Way as well as the concrete area just south 
of the park and adjacent to the pier bridge, as shown in Figure 2.1.7-2. The staging and work 
areas would require the removal of existing vegetation. In addition, a barrier would be installed 
near the concrete fence to keep out trespassers. However, any affected park vegetation removed 
during construction would be replanted once construction is finished. In addition, to ensure that 
Palisades Park maintains the characteristics that qualify it for inclusion as a historic resource and 
that vegetation would be replanted in kind, the City would implement Mitigation Measure CR-4. 
The proposed project requires structural modifications to the Santa Monica Pier. However, 
avoidance and Mitigation Measure CR-6 would ensure the pier maintains its characteristics that 
qualify the property for inclusion as a historical resource. Once operational, the build alternatives 
would not affect the cultural resources in the study area. 

Cumulative Impact Potential: Development of the proposed project is anticipated to have low 
potential to contribute to cumulative impacts on cultural resources in the RSA. However, the 
proposed project has the potential to unearth unknown cultural resources. Therefore, the 
proposed project has the potential to result in a cumulatively considerable impact, only in the 
event that unknown buried cultural resources are uncovered and affected during project 
construction. 

2.4.7.3 Avoidance, Minimization, and/or Mitigation Measures 

Minimization measures CR-1 through CR-3, as detailed in the Section 2.1.7 Cultural Resources, 
would be implemented in order to minimize impacts.  

2.4.8 Hydrology, Floodplain, Water Quality, and Stormwater Runoff 

2.4.8.1 Affected Environment 

Resource Study Area: The project site lies in the west area of the Santa Monica Groundwater 
Basin, which sits in the western section of the coastal plain of Los Angeles County. An 
appropriate RSA for hydrology and floodplains has been identified as the portion of the Santa 
Monica Coastal Basin that encompasses the project limits, from the intersection of Colorado 
Avenue and Ocean Avenue to the farthest extent of any downstream flows. This study area is 
appropriate because it contains the project site and likely downstream water flow that would lead 
into the Pacific Ocean. 

Existing Conditions within RSA: The entire city of Santa Monica falls within Flood Insurance 
Rate Map 06037C1590F. All build alternatives require construction that falls under Zone A, 
Zone X (Other Flood Areas), and Zone X (Other Areas). Zone A is a designated 100-year flood 
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hazard area and exists within the project site because of project site’s proximity to the ocean, 
which makes it susceptible to flooding during storms or tsunamis. In addition, all build 
alternatives are located within a tsunami inundation area because of their proximity to the ocean. 

2.4.8.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: All build alternatives are located within 
a 100-year floodplain hazard area and all build alternatives are located within a tsunami 
inundation area. However, historically, California has suffered little tsunami damage. Predictive 
models for distantly generated tsunamis indicated that wave heights of 10 to 17 feet (3 to 5 m) 
are exceeded on the average of once every 500 years along the Santa Monica Bay (McCulloch, 
1985). Furthermore, all Pier Bridge alternatives would be elevated, which would reduce the 
potential for damage from tsunami-generated waves. The proposed project would not 
substantially increase the total area of impervious surface at the pier bridge or alter existing 
drainage patterns. Therefore, the proposed project would not contribute runoff that would exceed 
existing drainage system capacity.  

During construction, stormwater discharges could negatively affect the chemical, biological, or 
physical properties of downstream receiving water. Construction site, if unprotected, can erode at 
rates in excess of one hundred times the natural background rate of erosion. Implementation of 
minimization measures WQ-1 and WQ-2 would minimize soil erosion and sedimentation from 
exposed soils, thereby protecting water quality. 

Current and Reasonably Foreseeable Projects within RSA: Related projects could result in 
additionally stormwater discharges that would negatively affect the chemical, biological, and 
physical properties as well in the project vicinity. Erosion could occur at other project sites as well. 

Cumulative Impact Potential: The proposed project would not substantially alter existing 
drainage patterns or create or contribute runoff water which would exceed the capacity of 
existing or planned stormwater drainage systems. Construction and operation of the proposed 
project and the related projects could contribute pollutants to surface waters within the 
watershed. The Los Angeles Regional Water Quality Control Board (RWQCB) has adopted a 
water quality control plan, or Basin Plan. All construction projects within the basin must comply 
with necessary permits and appropriate measures in accordance with the Basin Plan. Therefore, 
by complying with the required permits and appropriate measures of the Basin Plan, the project 
and related projects would not contribute to a cumulatively considerable impact. 

2.4.8.3 Avoidance, Minimization, and/or Mitigation Measures 

Minimization measures WQ-1 and WQ-2, as detailed in the Section 2.2.2 Water Quality-
Stormwater Runoff, would be implemented in order to minimize impacts. 

2.4.9 Geology/Soils/Seismicity/Topography 

2.4.9.1 Affected Environment 

Resource Study Area: The RSA for geology and soils includes the greater Los Angeles area. 
For seismicity, the RSA is the entire Santa Monica fault zone.  
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Existing Conditions within RSA: The Santa Monica fault that extends through the city is 
believed to be potentially active and has been designated as a Fault Hazard Management Zone in 
the Santa Monica Safety Element (1995). In addition, it has been preliminarily identified by the 
California Geological Survey as an Alquist Priolo Zone. The Santa Monica fault is part of a system 
of faults along the southern boundary of the Transverse Ranges. Historical seismicity indicates that 
the southern elements of the fault system have been more active (Earth Mechanics, Inc., 2008). 
Several local earthquakes have generated shaking at the bridge area. 

The Seismic Hazard Zone map of the Beverly Hills quadrangle (1998) indicates that the sands along 
the beach and in the canyons are susceptible to liquefaction. The alluvial material in the bluffs is 
generally dense and not anticipated to experience significant settlement during service (static) 
conditions; however, isolated thin layers below the water table are likely to be susceptible to mild to 
moderate liquefaction. Based on the soils information obtained during the 1997 field investigation 
by EMI, the project site is underlain by alluvial deposits consisting of sand, sand with silt, silty sand, 
sandy silt, silty clay, and gravel. This material is underlain by predominately medium dense to 
dense silty sand, sandy silt and occasional sandy gravel layers to the deepest elevations penetrated. 
Groundwater was encountered in all five boring locations between about elevation +1.5 and +6 feet. 
The liquefaction potential of the foundation materials throughout the project site range from low to 
high. Higher risk areas are found beneath the western portion of the structure. 

Samples representative of soils throughout the project area were tested to determine corrosivity 
including minimum resistivity, pH, soluble sulfate content, and soluble chloride content. 
According to Caltrans criteria (Corrosion Guidelines, 2003), soils are corrosive if the pH is 5.5 or 
less, or the chloride concentration is 500 parts per million (ppm) or greater, or the sulfate 
concentration is 2,000 ppm or greater. Based on the test results, the on-site soils are considered 
to be corrosive to bare metals and concrete. 

The Seismic Hazard Zone map for the Beverly Hills quadrangle (California Department of 
Conservation, 1998) indicates that the bluffs are susceptible to earthquake‐induced landslides. 
Because the liquefiable layers in the bluff occur in isolated locations, the potential for lateral 
spreading of the bluff is expected to be low. The Seismic Safety Element of the City’s general 
plan (1995) describes the history of slope failures along the coastal bluffs in the area. This 
history shows that there is a significant potential for landslides, toppling blocks of soil, and 
slumps. A total of 16 slides were reported between 1930 and 1958. 

2.4.9.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: Potential cumulative geologic impacts 
would be limited to the disturbance of unique geological features and exposure of people to 
seismic hazards. The proposed project would have a beneficial effect because the structurally 
deficient bridge would be replaced with one that would comply with current, more stringent code 
requirements for seismic safety.  

Current and Reasonably Foreseeable Projects within RSA: All related projects would be 
required by law to comply with the Uniform Building Code and local regulations. Therefore, it is 
expected that related projects would not expose people or structures to a substantial increased 
risk of harm, to the extent that they would contribute to a cumulative impact related to geology 
or soils; changes in geologic conditions would not be expected. 
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Cumulative Impact Potential: Seismic hazards are mitigated on an individual project basis 
through sound engineering and adherence to geotechnical construction and operational standards. 
Furthermore, the proposed project would improve the structural integrity and resilience of the 
Pier Bridge in the event of seismic activity, and the proposed project would not change the 
existing geologic conditions. Consequently, the proposed project would not contribute to adverse 
cumulative impacts on unique geologic features, and it would not contribute to a cumulative 
increase in the risks posed by seismic hazards. 

Part of the project’s objective is to replace the structurally deficient Pier Bridge. Because on-site 
structures would be built to comply with applicable provisions of the latest Caltrans seismic and 
bridge-design codes, impacts related to geology and soils would not be adverse. 

2.4.9.3 Avoidance, Minimization, and/or Mitigation Measures 

No adverse cumulative impacts involving geology, soils, seismicity, and/or topography are 
anticipated as a result of the proposed project, and no avoidance, minimization, and/or mitigation 
measures are proposed. 

2.4.10 Paleontology 

2.4.10.1 Affected Environment 

Resource Study Area: The RSA for paleontology includes the greater Los Angeles area. 

Existing Conditions within RSA: The Santa Monica Pier Bridge Project is situated on the 
western edge of the Los Angeles Basin in the city of Santa Monica at approximately 20 to 105 
feet above mean sea level. The project area is currently developed with the existing Santa 
Monica Pier and State Beach, a parking lot and lifeguard station, and Pacific Coast Highway 
(State Route 1). On top of a cliff above the pier are Ocean and Colorado Avenues, and Santa 
Monica Palisades Park.  

Regionally, the proposed project area lies within the northern portion of the Peninsular Ranges 
geomorphic province, which consists of a series of generally northwest-trending mountain ranges, 
such as the Puente Hills and Santa Ana Mountains, with broad valleys between. The northern edge 
of the Peninsular Ranges is marked by a broad sediment-filled trough known as the Los Angeles 
Basin. At the northern edge of the Los Angeles Basin, complex tectonic interactions have uplifted 
a series of east/west-trending mountain ranges, including the Santa Monica Mountains and the San 
Gabriel Mountains, to form the adjacent Transverse Ranges geomorphic province.  

Surface geology in the project area consists of active beach sands and fill under the pier and 
beach, and Quaternary Alluvium inland of Appian Way. Older Alluvium in the proposed project 
area is Pleistocene in age (10,000 to 1.2 million years old), primarily fan deposits derived from 
the Santa Monica Mountains to the north. These older Quaternary sediments are known to 
contain fossils. These deposits are a mixture of bedded sands, gravels, and clays, and occur at an 
unknown depth in the proposed project area under a thin veneer of younger Holocene age (less 
than 10,000 years old) sediments. However, in the Los Angeles Basin, these older Quaternary 
sediments typically occur at depths of 5 to 10 feet below the ground surface (bgs).  
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The Natural History Museum of Los Angeles County (LACM) completed a search of its 
vertebrate paleontology records for recorded fossil resources in the vicinity of the proposed 
project site. This record review found that there are two known fossil localities nearby in similar 
sediments to those in the project area (McLeod 2016), as indicated in Table 2.2.4-1.  

2.4.10.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: Construction of the proposed project 
build alternatives could involve demolition, grading, excavation, utility relocation, and other 
earth moving activity. Depending on the previous level of disturbance, this has the potential to 
impact sensitive geologic units and thus has the potential to disturb, damage, or destroy 
significant, scientifically important, fossil resources.  

Within the boundaries of the project footprint, the active beach sands are unlikely to contain 
fossil materials and are not considered sensitive for paleontological resources. The uppermost 
Holocene alluvium has been disturbed by previous grading, and is not of sufficient age to 
encompass fossil resources. It is unlikely that fossil remains in the Holocene alluvium would be 
intact. However, at depth, the alluvial sediments transition gradually to the older Quaternary 
sediments. These older Quaternary Alluvium sediments are considered sensitive for 
paleontological resources, as there is the potential to encounter significant vertebrate fossils. 
Surface grading or very shallow excavations into the alluvial deposits are unlikely to expose 
significant fossilized remains. However, excavations of 5 feet or more in depth, extending into 
the older Quaternary deposits, may expose significant fossilized vertebrate remains. 

Ground disturbance in geologic units known to contain scientifically significant fossils may 
produce significant impacts on nonrenewable paleontological resources (State CEQA Guidelines, 
14 CCR Sections 15064.5[3] and 15023; State CEQA Guidelines Appendix G, Section V, 
Part C). Grading and other earthmoving activities may potentially result in significant direct 
impacts on paleontological resources. Implementation of Mitigation Measure PAL-1 would 
reduce these project impacts to a less than significant level. 

Current and Reasonably Foreseeable Projects within RSA: The potential for the current and 
reasonably foreseeable projects to contribute towards a cumulative impact would be low because 
all of the projects are infill development projects occurring in already developed and disturbed 
soil. However, several of the projects include deeper excavations, for example to construct 
underground parking garages, which have a potential to affect undiscovered fossil materials 
during construction.  

Cumulative Impact Potential: The potential exists for cumulative impacts on paleontological 
resources in the event that the proposed project and one or more current and reasonably 
foreseeable projects unearth and affect buried fossil materials during construction. 

2.4.10.3 Avoidance, Minimization, and/or Mitigation Measures 

Mitigation Measure PAL-1 would be implemented during construction of the proposed project to 
minimize the potential impacts on buried fossil resources, to the extent feasible, and thus limit 
the proposed project’s contribution towards a cumulative impact. 
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2.4.11 Hazardous Waste/Materials 

2.4.11.1 Affected Environment 

Resource Study Area: The proposed project is located in the city of Santa Monica, in Los 
Angeles County, California, in a densely populated and developed area. The proposed project 
site is surrounded by existing residential properties, businesses, roads, public walkways, a park, 
and structures on all sides and underneath the bridge. The Pier Bridge (constructed in 1939), 
extends west from the intersection of Ocean Avenue and Colorado Avenue to the Santa Monica 
Pier within the Downtown district of the City. 

The RSA for hazardous materials analysis consisted of the proposed project footprint along with 
an environmental database search of nearby sites included in federal and state lists of known or 
suspected contaminated sites, known handlers or generators of hazardous waste, known waste 
disposal facilities, and permitted underground storage tanks. Environmental database search radii 
were established in conformance with the ASTM E 1527-13 Standard Practice for Environmental 
Site Assessments: Phase I Environmental Site Assessment Process.  

Existing Conditions within RSA: Analysis of environmental records provided no current or 
historical hazardous material information regarding the proposed project footprint. Furthermore, 
it was determined in the EIR/EA that the likelihood of the proposed project to be impacted by 
offsite facilities was low.  

Due to the age of the Santa Monica Pier Bridge infrastructure there is potential that Asbestos 
Containing Building Materials (ACBM), Lead Based Paint (LBP), Aerially Deposited Lead 
(ADL), and Polychlorinated Biphenyls (PCBs) may be present. As such, exposure to these 
materials could occur during demolition, grading, or excavation activities.  

2.4.11.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: As discussed above, there is potential 
that ACBM, LBP, ADL, and PCBs may be present within the proposed project footprint; 
however with the implementation of Mitigation Measures HAZ-1 through HAZ-6 discussed in 
the Hazardous Waste/Materials section of this EIR/EA, potential adverse effects associated with 
exposure to these materials would be minimized. As such, any exposure to these materials would 
occur only within the construction footprint and would be handled appropriately. Therefore the 
potential impacts associated with the proposed project would not contribute to hazardous 
materials impacts occurring outside the proposed project footprint.  

Cumulative Impact Potential: The proposed project would not contribute to hazardous 
materials impacts from other projects in the area, thus potential impacts would not be 
cumulatively considerable.  

2.4.11.3 Avoidance, Minimization, and/or Mitigation Measures 

No cumulative impacts are anticipated, and no avoidance, minimization, and/or mitigation 
measures are proposed.  
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2.4.12 Air Quality 

2.4.12.1 Affected Environment 

Resource Study Area: The RSA for air quality is the South Coast Air Basin (Basin).  

Existing Conditions within RSA: The South Coast Air Quality Management District 
(SCAQMD) operates and maintains a network of ambient air monitoring stations throughout 
the Basin. The purpose of the monitoring stations is to measure ambient concentrations of the 
pollutants and determine whether the ambient air quality meets the CAAQS and NAAQS. The 
ambient monitoring station most representative of air quality conditions at the project site is 
the Los Angeles-Westchester Parkway station (CARB #70111), approximately 6 miles to the 
southeast.  

Monitoring data show pollutant concentrations and exceedances of state and federal standards 
recorded at the Los Angeles-Westchester Parkway monitoring station. For O3, the state 1-hour 
standard was exceeded one time per year in 2012, 2013, and 2014, and federal 8-hour 
exceedances were recorded from once in 2013 and three times in 2014. In addition, no 
exceedances of the federal 1-hour NO2 standard, SO2 state or federal standards, CO 
concentration thresholds, or federal or state PM10 standards were recorded in the 3-year 
monitoring period at the Los Angeles-Westchester Parkway monitoring station. The Los 
Angeles-Westchester Parkway monitoring station does not collect PM2.5 concentration data; 
therefore, the next closest station location that collects these data was used to approximate the 
existing conditions of the project site with respect to PM2.5. The Compton-700 N Bullis Road 
monitoring station (CARB #70112), located 18 miles southeast of the project site, recorded one 
exceedance of the PM2.5 24-hour federal standard per year in 2012, 2013, and 2014.  

2.4.12.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: Regional and localized construction-
period impacts would be less than significant under CEQA and not adverse under NEPA 
during construction of the build alternatives with implementation of Mitigation Measure AQ-1. 
Construction of the proposed project would result in less than significant impacts related to 
mobile-source air toxics/toxic air contaminant emissions and odors. 

Impacts related to operation of the build alternatives would be less than significant. 

Current and Reasonably Foreseeable Projects within RSA: With respect to the 
construction- and operations-period air quality emissions from projects in the 
surrounding vicinity and within the Basin, SCAQMD has developed strategies to reduce 
criteria pollutant emissions, as outlined in the AQMP, pursuant to federal Clean Air Act 
mandates. As such, the projects within the Basin, including all of the nearby current and 
reasonably forseeable projects, would comply with SCAQMD Rule 403 requirements, among 
other SCAQMD requirements. In addition, the projects would comply with adopted AQMP 
emissions control measures. Per SCAQMD rules and mandates, as well as the CEQA 
requirement that significant impacts be mitigated to the extent feasible, these same 
requirements (i.e., Rule 403 compliance, the implementation of all feasible mitigation 
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measures, and compliance with adopted AQMP emissions control measures) would also be 
imposed on construction projects Basin-wide, which would include each of the projects 
mentioned in Table 2.1.1-1. 

Cumulative Impact Potential: Because compliance with SCAQMD strategies and rules is 
mandated to mitigate the cumulative air quality impacts of the proposed project and all projects 
and development in the Basin, the proposed project is not expected to result in a substantial 
contribution towards a cumulatively considerable air quality impact. 

2.4.12.3 Avoidance, Minimization, and/or Mitigation Measures 

The proposed project’s implementation of Mitigation Measure AQ-1 would minimize the 
proposed project’s potential to contribute towards a cumulative impact on air quality.  

2.4.13 Noise 

2.4.13.1 Affected Environment 

Resource Study Area: The study area for cumulative construction noise impacts would 
consist of the area in the vicinity of the project site that would experience noticeable increases 
in noise levels due to project-related construction activities. Depending on terrain, obstacles, 
and atmospheric conditions, the area of impact could extend from several hundred to 1,000 feet 
or more. 

Existing Conditions within the RSA: Land use categories in the project vicinity consist of 
residential properties, businesses, roads, public walkways, a park, and structures on all sides 
and underneath the bridge. Land use designations east of the project site consist of medium-
density housing and parks and open space. Land use designations west of the project site 
consist of parks and open space use. The land use north of the project site consists of 
residential, commercial, and parks and open space use. 

A Noise Study Report was completed in October of 2015 to evaluate existing sound levels and 
assess potential project noise impacts on the surrounding area. Short-term sound level 
measurements (15 minutes in duration) and long-term sound measurements (5-minute intervals 
for approximately 25 hours) were conducted at existing and future noise-sensitive receptors near 
the project area (see Figure 2.2.7-2). During the field measurements, physical observations of the 
predominant noise sources were noted. The noise sources in the project area typically included 
pedestrian and foot traffic, commercial businesses, and vehicular traffic. As shown in Table 
2.2.7-2, measured sound levels in the project area during daytime hours varied from 53.8 dBA 
Leq to 59.9 dBA Leq. As shown in Table 2.2.7-3, the worst-noise-hour was 9:00 AM at 61.9 dBA 
Leq, while the quietest was 2:00 AM at 52.2 dBA Leq. 

2.4.13.2 Environmental Consequences 

Potential Direct and/or Indirect Impacts within RSA: Construction noise from the proposed 
project would be temporary, intermittent, and generally limited to daytime hours. The City may 
consider construction activities outside of the normal hours, when safety and the public interest 
would prevail, through the City’s noise variance application process. Furthermore, the noisiest 
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construction activities would be generally conducted during the normal daytime hours to 
further limit the potential for significant nighttime noise impacts on surrounding sensitive 
receptors.  

The proposed project would not have any noise-generating operational elements, outside of 
noise created by traffic. For a detailed analysis of the project’s operational impacts pertaining 
to traffic noise, please see the Environmental Consequences subsection within the noise and 
vibration section of this chapter. The analysis did not identify adverse traffic noise impacts 
resulting from operation of the proposed project. 

Current and Reasonably Foreseeable Projects within RSA: The analysis of future noise 
levels without the project (no build condition) took into account future traffic growth due to 
related growth and development., Most of the projects listed in Table 2.1.1-1 are located far 
enough away or are screened by other buildings, however one project, the hotel project located 
just across Ocean Avenue from the Pier Bridge, could combine with the project’s impacts if 
constructed at the same time. 

Cumulative Impact Potential: The potential exists for a cumulative impact if construction 
activities for both the proposed project and projects adjacent to or in the immediate vicinity of 
the proposed project would occur concurrently—particularly, if construction occurs outside the 
City’s normal construction hours. The potential for operational impacts due to traffic noise is 
low because the projects in Table 2.1.1-1 are infill development projects and being built in 
locations that are already urbanized and developed. 

2.4.13.3 Avoidance, Minimization, and/or Mitigation Measures 

The proposed project would not result in significant noise impacts, although the potential 
exists for cumulative impacts if the proposed project is constructed at the same time as projects 
adjacent to or in the immediate vicinity of the proposed project. Because most construction for 
the proposed project would be scheduled during normal daytime hours, the potential for 
cumulative noise impacts for an extended period of time is low. 

2.4.14 Biological Environment 

2.4.14.1 Affected Environment 

Resource Study Area: The resource study area (RSA) for biological resources includes the 
proposed project footprints for Alternatives 1, 2, and 3 and a two mile buffer around them. 
This RSA includes adjacent, contiguous, and similar land use types to the project footprints 
and reasonably includes any potential habitat/land cover which species found within the 
project footprints may also use for feeding, breeding, shelter, or movement.  

The current function of the RSA for biological resources is limited due to the intensely 
developed nature of the area and lack of natural habitats. The RSA is intensely dominated by 
residential and commercial developments and contains beaches which experience high levels 
of traffic from beachgoers year-round. The RSA has no natural vegetation communities or 
habitat which serves as live-in habitat for native species in less developed landscapes. The 
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RSA does provide habitat for those species which are adapted to human development, 
encroachment, and disturbance. These species are not typically considered rare or imperiled 
and are not species of concern. The RSA may also provide some habitat which can be used by 
individuals moving through the area (e.g. palm trees providing shelter for bats and birds). 

2.4.14.2 Environmental Consequences 

Because the project footprints and impacts associated with Alternatives 1, 2, and 3 are similar the 
cumulative impacts analysis will be similar and Alternative 3 (the largest proposed project 
Alternative footprint) will be used as a representative alternative for this analysis and discussion 
below. 

Potential direct and indirect impacts of the proposed project: The potential exists for direct 
and indirect disturbance in the form of tree/vegetation removal, bridge demolition, and noise 
associated with construction activities, which could cause direct harm to bats or birds 
nesting/roosting within the vegetation or structures or nest/roost abandonment from disturbance 
and noise. Because of the developed and disturbed nature of the proposed project area, these 
impacts are considered to have low potential. Nonetheless, avoidance and minimization 
measures BIO-1 through BIO-7 will be implemented to ensure all impacts are avoided and 
minimized to the maximum extent practicable. 

Potential direct and indirect impacts of other reasonably foreseeable actions: Because of the 
intensely developed and human-dominated landscape in the RSA, many development projects 
are planned. Reasonably foreseeable developments in the RSA consist primarily of residential 
and commercial (office and retail) developments in already-developed and disturbed areas. These 
projects have the potential to directly and indirectly affect resources similar to those that would 
be affected by the proposed project (e.g., the impacts on bats and birds described above) because 
of vegetation/tree removal and noise impacts. Similar to the proposed project, because of the 
developed and disturbed nature of the RSA, the potential for impacts from reasonably 
foreseeable actions is considered to be low. 

Cumulative Impacts Potential: The potential for cumulative impacts on biological resources in 
the RSA from development of the proposed project is considered to be low. These impacts would 
include construction activities that could result in direct harm or disturbance to nesting birds and 
roosting bats. The cumulative effect of the direct and indirect impacts listed above are unlikely to 
be adverse because any potential impacts resulting from the proposed actions would be 
considered less than adverse, considering the highly developed and disturbed nature of the RSA 
(which limits its function to provide habitat for wildlife). In addition, implementation of 
avoidance and minimization measures BIO-1 through BIO-7 would ensure that any potential 
effects on biological resources that may be present would be avoided and/or minimized. 
Therefore, cumulative impacts on biological resources are not considered significant under 
CEQA or adverse under NEPA. 

2.4.14.3 Avoidance, Minimization, and/or Mitigation Measures 

No cumulative impacts are anticipated, and no avoidance, minimization, and/or mitigation 
measures for cumulative effects are proposed.  
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Chapter 3 – California Environmental Quality Act (CEQA) Evaluation 

3.1 Determining Significance under CEQA 

The project is subject to federal, as well as City of Santa Monica (City) and state 
environmental review requirements because the City of Santa Monica proposes the use of 
federal funds from the Federal Highway Administration (FHWA) and/or the project requires an 
approval from FHWA. Project documentation, therefore, has been prepared in compliance with 
both the California Environmental Quality Act (CEQA) and the National Environmental Policy 
Act (NEPA). The City of Santa Monica is the project proponent and the lead agency under 
CEQA. FHWA’s responsibility for environmental review, consultation, and any other action 
required in accordance with NEPA and other applicable federal laws for this project is being, 
or has been, carried-out by Caltrans under its assumption of responsibility pursuant to 23 
United States Code (USC) 327.  

One of the primary differences between NEPA and CEQA is the way significance is 
determined. Under NEPA, significance is used to determine if an Environmental Impact 
Statement (EIS) is required or if a lower level of documentation (i.e., Environmental 
Assessment [EA] or Categorical Exclusion [CE]) is appropriate. NEPA requires an EIS to be 
prepared when the proposed federal action (project) as a whole has the potential to 
“significantly affect the quality of the human environment.” That determination of significance 
is based on context and intensity. Because of this, some impacts that are determined significant 
under CEQA may not be of sufficient magnitude to be determined significant under 
NEPA. Furthermore under NEPA, once a decision is made to prepare an EIS, it is the 
magnitude of the impact that is evaluated; no judgment of its individual significance is deemed 
important for the text. NEPA does not require that a determination of significant impacts be 
stated in the environmental documents.  

CEQA, on the other hand, does require the California Department of Transportation (Caltrans) 
to identify each “significant effect on the environment” resulting from the project and ways to 
mitigate each significant effect. If the project may have a significant effect on any 
environmental resource, then an Environmental Impact Report (EIR) must be prepared. Each 
and every significant effect on the environment must be disclosed in the EIR and mitigated if 
feasible. In addition, the CEQA Guidelines list a number of mandatory findings of 
significance, which also require the preparation of an EIR. There are no types of actions under 
NEPA that parallel the findings of mandatory significance of CEQA. This chapter discusses 
the effects of this project and CEQA significance.  

3.2 Effects of the Proposed Project 

Questions on the CEQA Environmental Checklist (Appendix A) have been addressed based on 
the discussions in Chapter 2 and below. The discussion below applies to all three build 
alternatives, unless specifically noted otherwise. For a comparative discussion of the impacts of 
the No-Build Alternative, please refer to Chapter 2. 
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3.2.1 No Effects 

The CEQA checklist provided in Appendix A and the analysis of the impacts provided in 
Chapter 2 of this document were used to reach a finding of “no impact” under CEQA for the 
following topics (with applicable subtopics as noted): 

 Agriculture and Forestry Resources 

 Biological Resources (sensitive or special-status species, habitat, or wetlands) 

 Geology/Soils (septic tanks and alternative wastewater disposal system) 

 Hazards and Hazardous Materials (impacts on nearby schools and airports, wildland fires) 

 Hydrology and Water Quality (housing within a 100-year flood hazard area, flooding due to 
levee or dam failure) 

 Mineral Resources 

 Noise (public airport and private airstrip) 

 Transportation/Traffic (changes in air traffic patterns/traffic) 

3.2.2 Less-than-Significant Effects of the Proposed Project 

This section focuses the analysis on the build alternatives. For a comparative discussion of the 
impacts of the No-Build Alternative, please refer to Chapter 2. 

For the following topics, impacts were found to be less than significant; analysis and 
explanations are provided in either Chapter 2 or in a brief statement in the CEQA checklist in 
Appendix A. 

 Aesthetics 

 Air Quality (conflict with air quality plan; odors) 

 Climate Change (greenhouse gas emissions) 

 Geology/Soils (fault rupture, soil erosion, expansive soil) 

 Hazards and Hazardous Materials (site located on hazardous materials list) 

 Hydrology and Water Quality (groundwater, drainage, structures within 100-year flood 
area/redirection of flood flows, inundation by seiche/tsunami/mudflow) 

 Land Use and Planning  

 Noise 

 Population and Housing 

 Public Services (schools, parks, and other public facilities) 

 Recreation 
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 Transportation/Traffic (hazardous design features/incompatible uses, conflict with public 
transit/pedestrian/bicycle policies/plans/programs) 

 Utilities and Service Systems 

The impacts of the proposed project are summarized below for topics that were not covered in 
Chapter 2 but were found to have at least a less-than-significant impact, according to the level of 
significance of project impacts under CEQA. 

3.2.2.1 Geology 

For a discussion of the regulatory setting and the affected environment, see Chapter 2, 
Section 2.2.3, Geology. 

Soil Erosion 

As a result of excavation activities during construction, soils on the project site could be exposed 
to wind and water erosion. However, the implementation of industry-standard stormwater 
pollution-control best management practices (BMPs) would reduce soil erosion impacts to less 
than significant. The erosion control measures that would be implemented as part of the BMPs 
would include placing sandbags around basins; providing appropriate sloping, shoring, and 
bracing on the construction site; and covering or stabilizing topsoil stockpiles. Industry-standard 
stormwater BMPs can be found in the California Stormwater Best Management Practices 
Handbook, Construction Activity. 

3.2.2.2 Noise 

The construction and operational impact analysis for noise and vibration is provided in 
Section 2.2.7, Noise and Vibration. Specific analysis as related to CEQA is provided below. 

Regulatory Setting 

California Environmental Quality Act 

CEQA requires a strictly baseline versus build analysis to assess whether a proposed project will 
have a noise impact. If a proposed project is determined to have a significant noise impact under 
CEQA, then CEQA dictates that mitigation measures must be incorporated into the project 
unless those measures are not feasible. 

Local Noise Regulations 

The proposed project is located in the city of Santa Monica. Noise standards are addressed in the 
City of Santa Monica General Plan (Noise Element of the general plan, Goals Policies and 
Implementation, July 21, 1992b). The Noise Element sets forth goals, objectives, and policies to 
ensure land use compatibility with respect to noise. One objective is to ensure that excessive 
noise levels do not significantly affect citizens and noise-sensitive land uses within the city. 
Section 2.0 (Issue Identification) identifies transportation noise control as being an essential 
issue in the city. Additionally, Policy 1 (Section 5.0, Policies and Implementation) states that 
noise mitigation measures should be incorporated into the design of new roadway projects where 
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necessary and feasible and that city, state, and federal noise standards should be enforced. The 
City’s interior and exterior noise standards (Table 2 in the Noise Element) are reproduced here in 
Table 3-1.  

Table 3-1: Interior and Exterior Noise Standards 

 
Source: City of Santa Monica. 1992b. City of Santa Monica Comprehensive General Plan. Noise Element, 
Table 2. Accessed: November 2016. 

 

The City Municipal Code (Chapter 4.12, Noise) also contains noise standards that are used to 
limit noises from sources within the City’s control (traffic noise, for example, is regulated by 
federal and state law and is thus preempted from regulation by local noise ordinance).  

Residential land uses are limited to an exterior noise level that is not to exceed 65 dBA Leq for a 
5-minute continuous measurement period between 7 a.m. and 10 p.m. Monday through Friday or 
between 8 a.m. and 10 p.m. Saturday and Sunday or 55 dBA Leq between 10 p.m. and 7 a.m. 
Monday through Friday or between 8 a.m. and 10 p.m. Saturday and Sunday. Residential land 
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uses are limited to an exterior noise level that is not to exceed 60 dBA Leq for a 15-minute 
continuous measurement period between 7 a.m. and 10 p.m. Monday through Friday or between 
8 a.m. and 10 p.m. Saturday and Sunday or 50 dBA Leq between 10 p.m. and 7 a.m. Monday 
through Friday or between 8 a.m. and 10 p.m. Saturday and Sunday (Section 4.12.060). 

Noise from construction activities is regulated by the City’s Municipal Code. Section 4.12.110 
(restrictions on demolition, excavation, grading, spray painting, construction, maintenance, or 
repair of buildings) restricts construction noise by placing limits on the hours of construction 
operations and the noise levels produced during certain periods of time. Construction is not 
allowed within the city between the hours of 6:00 p.m. and 8:00 a.m. Monday through Friday, 
between 5:00 p.m. and 9:00 a.m. on Saturday, or at any time on Sunday, except for emergency 
work or by variance. During the permitted hours, construction noise is limited to the levels 
specified in Section 4.12.060 plus 20 dBA or a maximum instantaneous A-weighted slow-
response-mode reading of the levels specified in Section 4.12.060 plus 40 dBA. Any levels 
exceeding those limits shall occur between the hours of 10 a.m. and 3 p.m. Monday through 
Friday. 

The City’s Municipal Code also regulates vibration. The City prohibits the creation of vibration 
that is perceptible. According to the code, the threshold of perception is presumed to be a 
velocity level of 0.05 inch per second root mean square (RMS). However, vibration from 
construction and moving vehicles is exempted from the prohibition.  

Environmental Consequences 

Construction of the proposed project is expected to last approximately 24 months. Project 
construction has the potential to create noise impacts resulting from the use of heavy-duty 
construction equipment, construction workers traveling to and from the project site, and haul 
trucks transporting debris and excavated soil. 

Table 3-2 summarizes noise levels produced by construction equipment that is anticipated to be 
used for the project. Construction equipment is expected to generate maximum instantaneous 
noise levels ranging from 77 to 85 dBA at a reference distance of 50 feet, and noise produced by 
construction equipment would be reduced at a rate of about 6 dB per doubling of distance. The 
nearest residences are located approximately 13 feet from the project site, so using that as the 
reference distance, construction equipment used as part of the project’s construction would 
generate maximum instantaneous noise levels of 89 to 97 dBA, assuming halving the distance 
twice from reference distance of 50 feet for the noise levels in Table 3-2, these noise levels 
would not exceed City construction noise standards as specified in the City’s Municipal Code, 
since the 40 dBA maximum instantaneous increase over the residential noise standard of 65 dBA 
would be 105 dBA. Therefore, the project would not result in the exposure of persons to or 
generation of noise levels in excess of standards established in the local general plan or noise 
ordinance and would not result in a substantial temporary or periodic increase in ambient noise 
levels in the project vicinity. 

Construction activities that would occur in the project area also have the potential to generate 
low levels of ground-borne vibration. However, vibration from construction and moving vehicles 
is exempted per Santa Monica Municipal Code Section 4.12.070. Nonetheless, as required by the  
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Table 3-2: Construction Equipment Noise 

Equipment Lmax at 50 feet (dBA, slow) 

Crawler Tractor 84 

Excavator 81 

Grader 85 

Roller 80 

Rubber Tired Loader 79 

Scraper 84 

Backhoe 78 

Generator  81 

Air Compressor 78 

Plate Compactor 83 

Pump 81 

Paver 77 

Source: FHWA 2008, 2006. 

 
City, the contractor would have to comply with the Adjacent Structure Monitoring Plan and 
Shoring Plan, described in Mitigation Measure CR-8, and Caltrans Standard Specification 5-
1.36, requiring the contractor to document cracks (photos and video) before, during, and after 
construction to ensure construction activities would not result in damage to adjacent historic 
buildings. 

3.2.2.3 Public Services 

Affected Environment 

Schools 

There are four public schools within an approximate 1-mile radius of the proposed project 
(Table 3-3), which are all part of the Santa Monica-Malibu Unified School District (SMMUSD). 
SMMUSD has a total enrollment of 11,000 students in 10 elementary schools, two middle 
schools, one middle/high school, one comprehensive school, a continuation high school, and a 
K–8th grade alternative school. The district also provides preschool services and adult education 
programs. 

Table 3-3: Schools within 1 Mile of the California Incline 

School Name Enrollment Grades 

John Muir Elementary School 300 K to 5 

SMASH Alternative School 235 K to 8 

Olympic High School 140 9 to 12 

Santa Monica High School 3061 9 to 12 

Source: http://www.smmusd.org/ 
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Other Community Facilities 

The Santa Monica Main Library, City Hall, Courthouse, and the Ken Edwards Community 
Center are all located less than 0.5 mile from the project site. 

Environmental Consequences 

Construction 

Construction of the replacement Santa Monica Pier Bridge is expected to last approximately 
24 months. Construction activities would result in temporary street closures, which would result 
in temporary re-routing of vehicular traffic, bicycle, and foot traffic. This could result in a 
temporary increase in traffic volumes due to the construction-generated traffic. This may cause 
children who use vehicles other than buses to travel to school to travel a longer distance. Because 
the additional distance would not be substantial and the impact would be temporary, impacts 
would be less than significant under CEQA.  

Access to other community facilities, such as libraries and community centers, would remain 
largely unaffected. Any impacts would be temporary and less than significant under CEQA. 

Operation 

Operation of the replacement Pier Bridge would not directly or indirectly induce population growth 
and, thus, would not affect school enrollment or cause the physical deterioration of existing 
facilities. Therefore, the operation of the proposed project would have no impact on schools. The 
operation of the Pier Bridge would not result in impacts on other community facilities. 

3.2.3 Potentially Significant Environmental Impacts of the Proposed Project 

This section focuses the analysis on the build alternatives. For a comparative discussion of the 
impacts of the No-Build Alternative, please refer to Chapter 2. 

Potentially significant impacts, before mitigation, would occur with the build alternatives in the 
following resource areas: 

 Air Quality (air quality standard/violation, criteria pollutant net increase, expose sensitive 
receptors to pollutants) 

 Biological Resources (migratory wildlife, tree preservation, habitat conservation plan) 

 Cultural Resources 

 Geology and Soils (seismic ground shaking, liquefaction, landslides) 

 Hazards and Hazardous Materials (hazardous material transport/use/disposal, release of 
hazardous materials, emergency response & evacuation plans) 

 Hydrology and Water Quality (water quality standards/waste discharge requirements, 
stormwater runoff) 

 Public Services (fire and police protection) 
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 Transportation/Traffic (inadequate emergency access) 

 Mandatory Findings of Significance  

3.2.4 Unavoidable Significant Environmental Impacts 

Measures have been proposed to mitigate potentially significant impacts of all three alternatives; 
however, impacts related to transportation/traffic (conflicts with policies and standards of 
transportation system performance) would be unavoidable and significant, even after 
implementation of feasible mitigation, with operation of the proposed project under 
Alternative 3. Detailed impact analysis is presented in Chapter 2, Section 2.1.5. 

3.3 Climate Change 

Climate change refers to long-term changes in temperature, precipitation, wind patterns, and 
other elements of the earth’s climate system. An ever-increasing body of scientific research 
attributes these climatological changes to greenhouse gas (GHG) emissions, particularly those 
generated from the production and use of fossil fuels. 

While climate change has been a concern for several decades, the establishment of the 
Intergovernmental Panel on Climate Change (IPCC) by the United Nations and World 
Meteorological Organization in 1988 has led to increased efforts devoted to GHG emissions 
reduction and climate change research and policy. These efforts are primarily concerned with the 
emissions of GHGs generated by human activity including carbon dioxide (CO2), methane 
(CH4), nitrous oxide (N2O), tetrafluoromethane, hexafluoroethane, sulfur hexafluoride (SF6), 
HFC-23 (fluoroform), HFC-134a (s, s, s, 2-tetrafluoroethane), and HFC-152a (difluoroethane). 

In the U.S., the main source of GHG emissions is electricity generation, followed by 
transportation. In California, however, transportation sources (including passenger cars, light-
duty trucks, other trucks, buses, and motorcycles) make up the largest source of GHG-emitting 
sources. The dominant GHG emitted is CO2, mostly from fossil fuel combustion.  

There are typically two terms used when discussing the impacts of climate change: Greenhouse 
Gas Mitigation and Adaptation. Greenhouse Gas Mitigation is a term for reducing GHG 
emissions to reduce or “mitigate” the impacts of climate change. Adaptation refers to the effort 
of planning for and adapting to impacts resulting from climate change (such as adjusting 
transportation design standards to withstand more intense storms and higher sea levels). 
(American Association of State Highway and Transportation Officials n.d.) 

There are four primary strategies for reducing GHG emissions from transportation sources: 
(1) improving the transportation system and operational efficiencies, (2) reducing travel activity, 
(3) transitioning to lower GHG-emitting fuels, and (4) improving vehicle technologies/ 
efficiency. To be most effective, all four strategies should be pursued cooperatively. (Federal 
Highway Administration n.d.) 
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3.3.1 Regulatory Setting 

This section outlines state and federal efforts to comprehensively reduce GHG emissions from 
transportation sources. 

Federal Regulatory Environment 

Although climate change and GHG reduction are a concern at the federal level; currently no 
regulations or legislation have been enacted specifically addressing GHG emissions reductions 
and climate change at the project level. Neither the U.S. Environmental Protection Agency 
(EPA) nor FHWA has issued explicit guidance or methods to conduct project-level GHG 
analysis.1 FHWA supports the approach that climate change considerations should be integrated 
throughout the transportation decision-making process, from planning through project 
development and delivery. Addressing climate change mitigation and adaptation up front in the 
planning process will assist in decision-making and improve efficiency at the program level, and 
will inform the analysis and stewardship needs of project-level decision-making. Climate change 
considerations can be integrated into many planning factors, such as supporting economic 
vitality and global efficiency, increasing safety and mobility, enhancing the environment, 
promoting energy conservation, and improving the quality of life. 

The four strategies outlined by FHWA to lessen climate change impacts correlate with efforts 
that the state is undertaking to deal with transportation and climate change; these strategies 
include improved transportation system efficiency, cleaner fuels, cleaner vehicles, and a 
reduction in travel activity. 

Climate change and its associated effects are being addressed through various efforts at the 
federal level to improve fuel economy and energy efficiency, such as the “National Clean Car 
Program” and Executive Order 135142 – Federal Leadership in Environmental, Energy and 
Economic Performance. 

EPA’s authority to regulate GHG emissions stems from the U.S. Supreme Court decision in 
Massachusetts v. EPA (2007). The Supreme Court ruled that GHGs meet the definition of air 
pollutants under the existing Clean Air Act and must be regulated if these gases could be 
reasonably anticipated to endanger public health or welfare. Responding to the Court’s ruling, 
EPA finalized an endangerment finding in December 2009. Based on scientific evidence it found 
that six greenhouse gases constitute a threat to public health and welfare. Thus, it is the Supreme 
Court’s interpretation of the existing Act and EPA’s assessment of the scientific evidence that 
form the basis for EPA’s regulatory actions. EPA in conjunction with the National Highway 
Traffic Safety Administration (NHTSA) issued the first of a series of GHG emission standards 
for new cars and light-duty vehicles in April 2010 (Center for Climate and Energy Solutions 
n.d.).  

                                                      
1 To date, no national standards have been established regarding mobile source GHGs, nor has EPA established any 
ambient standards, criteria, or thresholds for GHGs resulting from mobile sources. 
2 Executive Order 13514 (October 5, 2009): This order is focused on reducing greenhouse gases internally in federal 
agency missions, programs, and operations, but also directs federal agencies to participate in the Interagency 
Climate Change Adaptation Task Force, which is engaged in developing a national strategy for adaptation to climate 
change. 
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EPA and NHTSA are taking coordinated steps to enable the production of a new generation of 
clean vehicles with reduced GHG emissions and improved fuel efficiency from on-road vehicles 
and engines. These next steps include developing the first-ever GHG regulations for heavy-duty 
engines and vehicles, as well as additional light-duty vehicle GHG regulations. 

The final combined standards that made up the first phase of this national program apply to 
passenger cars, light-duty trucks, and medium-duty passenger vehicles, covering model years 
2012 through 2016. The standards implemented by this program are expected to reduce GHG 
emissions by an estimated 960 million metric tons and 1.8 billion barrels of oil over the lifetime 
of the vehicles sold under the program (model years 2012–2016).  

On August 28, 2012, EPA and NHTSA issued a joint Final Rulemaking to extend the National 
Program for fuel economy standards to model year 2017 through 2025 passenger vehicles. Over 
the lifetime of the model year 2017–2025 standards this program is projected to save 
approximately 4 billion barrels of oil and 2 billion metric tons of GHG emissions. 

The complementary EPA and NHTSA standards that make up the Heavy-Duty National Program 
apply to combination tractors (semi trucks), heavy-duty pickup trucks and vans, and vocational 
vehicles (including buses and refuse or utility trucks). Together, these standards will cut 
greenhouse gas emissions and domestic oil use significantly. This program responds to President 
Obama’s 2010 request to jointly establish greenhouse gas emissions and fuel efficiency standards 
for the medium- and heavy-duty highway vehicle sector. The agencies estimate that the 
combined standards will reduce CO2 emissions by about 270 million metric tons and save about 
530 million barrels of oil over the life of model year 2014 to 2018 heavy duty vehicles. 

State Regulatory Environment 

With the passage of several pieces of legislation including State Senate and Assembly Bills and 
Executive Orders, California launched an innovative and proactive approach to dealing with 
GHG emissions and climate. 

Assembly Bill 1493 (AB 1493), Pavley, Vehicular Emissions: Greenhouse Gases, 2002: This 
bill requires CARB to develop and implement regulations to reduce automobile and light truck 
GHG emissions. These stricter emissions standards were designed to apply to automobiles and 
light trucks beginning with the 2009 model year.  

Executive Order (EO) S-3-05 (June 1, 2005): The goal of this EO is to reduce California’s 
GHG emissions to (1) 2000 levels by 2010, (2) 1990 levels by the 2020, and (3) 80% below the 
1990 levels by 2050. In 2006, this goal was further reinforced with the passage of Assembly 
Bill 32. 

Assembly Bill 32 (AB 32), Núñez and Pavley, The Global Warming Solutions Act of 2006: 
AB 32 sets the same overall GHG emissions reduction goals as outlined in EO S-3-05, while 
further mandating that CARB create a scoping plan and implement rules to achieve “real, 
quantifiable, cost-effective reductions of greenhouse gases.”  
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Executive Order S-20-06 (October 18, 2006): This order establishes the responsibilities and 
roles of the Secretary of the California Environmental Protection Agency (Cal/EPA) and state 
agencies with regard to climate change. 

Executive Order S-01-07 (January 18, 2007): This order set forth the low carbon fuel standard 
for California. Under this EO, the carbon intensity of California’s transportation fuels is to be 
reduced by at least 10% by 2020. 

Senate Bill 97 (SB 97), Chapter 185, 2007, Greenhouse Gas Emissions: This bill required the 
Governor’s Office of Planning and Research (OPR) to develop recommended amendments to the 
State CEQA Guidelines for addressing GHG emissions. The amendments became effective on 
March 18, 2010. 

Senate Bill 375 (SB 375), Chapter 728, 2008, Sustainable Communities and Climate 
Protection: This bill requires CARB to set regional emissions reduction targets from passenger 
vehicles. The MPO for each region must then develop a Sustainable Communities Strategy 
(SCS) that integrates transportation, land use, and housing policies to plan for the achievement of 
the emissions target for their region. 

Senate Bill 391 (SB 391) Chapter 585, 2009 California Transportation Plan: This bill requires 
the State’s long-range transportation plan to meet California’s climate change goals under AB 32. 

3.3.2 Project Analysis 

An individual project does not generate enough GHG emissions to significantly influence global 
climate change. Rather, global climate change is a cumulative impact. This means that a project 
may contribute to a potential impact through its incremental change in emissions when combined 
with the contributions of all other sources of GHG.3 In assessing cumulative impacts, it must be 
determined if a project’s incremental effect is cumulatively considerable (State CEQA 
Guidelines Sections 15064(h)(1) and 15130). To make this determination, the incremental 
impacts of the project must be compared with the effects of past, current, and probable future 
projects. To gather sufficient information on a global scale of all past, current, and future projects 
to make this determination is a difficult, if not impossible, task. 

The Scoping Plan mandated by AB 32 includes the main strategies California will use to reduce 
GHG emissions. As part of its supporting documentation for the Draft Scoping Plan, CARB 
released the GHG inventory for California (Figure 3-1; forecast last updated: October 28, 2010). 
The forecast is an estimate of the emissions expected to occur in 2020 if none of the foreseeable 
measures included in the Scoping Plan were implemented. The base year used for forecasting 
emissions is the average of statewide emissions in the GHG inventory for 2006, 2007, and 2008. 

                                                      
3 This approach is supported by the AEP: Recommendations by the Association of Environmental Professionals on 
How to Analyze GHG Emissions and Global Climate Change in CEQA Documents (March 5, 2007), as well as the 
South Coast Air Quality Management District (Chapter 6: The CEQA Guide, April 2011) and the U.S. Forest 
Service (Climate Change Considerations in Project Level NEPA Analysis, July 13, 2009). 



City of Santa Monica Chapter 3: California Environmental Quality Act (CEQA) Evaluation 
 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017
3-12

 

Figure 3‐1: California Greenhouse Gas Forecast 

 
Source: California Air Resources Board 2014b. 

 

Caltrans and its parent agency, the Transportation Agency, have taken an active role in 
addressing GHG emission reduction and climate change. Recognizing that 98% of California’s 
GHG emissions are from the burning of fossil fuels and 40% of all human-made GHG emissions 
are from transportation, Caltrans has created and is implementing the Climate Action Program at 
Caltrans that was published in December 2006.4 

One of the main strategies in the Caltrans’ Climate Action Program to reduce GHG emissions is 
to make California’s transportation system more efficient. As shown in Figure 3-2, the highest 
levels of CO2 from mobile sources, such as automobiles, occur at stop-and-go speeds (0–25 mph) 
and speeds over 55 mph; the most severe emissions occur from 0–25 mph (see Figure 3-2). To 
the extent that a project relieves congestion by enhancing operations and improving travel times 
in high congestion travel corridors, GHG emissions, particularly CO2, may be reduced. 

                                                      
4 Caltrans’ Climate Action Program is located at the following web address: http://www.dot.ca.gov/hq/tpp/offices/ 
ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Program.pdf. 
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Figure 3‐2. Possible Effect of Traffic Operation Strategies in Reducing On‐Road CO2 Emissions 

 
Source: Barth and Boriboonsomsin 2010. 

The proposed project is designed to create a structurally sound bridge connecting pedestrians, 
bicyclists, and motorists to the Santa Monica Pier. As discussed in Section 3.2.1, Construction 
Period Effects, the 24-month construction period would result in emissions generated from 
grubbing/land clearing, grading/excavation, drainage/subgrade and bridge construction, paving, 
and the commuting patterns of construction workers. Table 3-4 shows GHG emissions during the 
construction period for Alternative 3, which would involve the most extensive construction 
activities and result in the amortized emission rate of 83 metric tons per year. CO2 equivalent 5 
(CO2e) emissions under Build Alternatives 1 and 2 would be less than those under Build 
Alternative 3 because Build Alternatives 1 and 2 would require less construction activity (and 
related GHG emissions).  

Table 3-4: Alternative 3 Construction-Period GHG Emissions 

CO2e (metric tons) 

 Construction Emissions 2,504 

Amortization of Construction Emissions over 30 Years 83 

Source: September 2016 Air Quality Study Report 
 

Project operations under Build Alternatives 1 and 2 would be indistinguishable from the No-
Build Alternative and would not appreciably change VMT or GHG emissions in the study area. 
Build Alternative 3 would involve the redistribution of vehicular traffic accessing the pier deck 
to the new Moss Avenue bridge location. Although there may be some change in VMT, the 
change would not be substantial, and any change in GHG emissions relative to the No-Build 
Alternative would be negligible. Impacts of the Build Alternatives related to GHG emissions and 
climate change would be less than significant.  
                                                      
5 CO2 equivalent is a term for describing different greenhouse gases in a common unit. For any quantity and type of 
greenhouse gas, CO2e signifies the amount of CO2 that would have the equivalent global warming impact. 
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Greenhouse Gas Reduction Strategies 

Caltrans continues to be involved on the Governor’s Climate Action Team as CARB works to 
implement Executive Orders S-3-05 and S-01-07 and help achieve the targets set forth in AB 32. 
Many of the strategies Caltrans is using to help meet the targets in AB 32 come from Former 
Governor Arnold Schwarzenegger’s Strategic Growth Plan for California, which targeted a 
significant decrease in traffic congestion below 2008 levels and a corresponding reduction in 
GHG emissions, while accommodating growth in population and the economy. The Strategic 
Growth Plan relies on a complete systems approach to attain CO2 reduction goals: system 
monitoring and evaluation, maintenance and preservation, smart land use and demand 
management, and operational improvements as shown in Figure 3-3.  

Figure 3‐3: The Mobility Pyramid 
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Caltrans is supporting efforts to reduce vehicle miles traveled by planning and implementing 
smart land use strategies: job/housing proximity, transit-oriented communities, and high-density 
housing along transit corridors. Caltrans works closely with local jurisdictions on planning 
activities but does not have local land use planning authority. Caltrans also assists efforts to 
improve the energy efficiency of the transportation sector by increasing vehicle fuel economy in 
new cars, and light and heavy-duty trucks; Caltrans is doing this by supporting ongoing research 
efforts at universities, by supporting legislative efforts to increase fuel economy, and by 
participating on the Climate Action Team. It is important to note, however, that control of fuel 
economy standards is held by EPA and CARB.  

Caltrans is also working towards enhancing the State’s transportation planning process to 
respond to future challenges. Similar to requirements for regional transportation plans under 
SB 375 (Steinberg 2008), SB 391 (Liu 2009) requires the State’s long-range transportation plan 
to meet California’s climate change goals under AB 32. 

The California Transportation Plan (CTP) is a statewide, long-range transportation plan to meet 
the state’s future mobility needs and reduce GHG emissions. The CTP defines performance-
based goals, policies, and strategies to achieve a collective vision for California’s future, 
statewide, integrated, multi-modal transportation system. The purpose of the CTP is to provide a 
common policy framework that will guide transportation investments and decisions by all levels 
of government, the private sector, and other transportation stakeholders. Through this policy 
framework, the CTP 2040 will identify the statewide transportation system needed to achieve 
maximum feasible GHG emission reductions while meeting the state’s transportation needs. 

Table 3-5 summarizes Caltrans and statewide efforts being implemented to reduce GHG 
emissions. More detailed information about each strategy is included in the Climate Action 
Program at Caltrans (December 2006). In addition, Caltrans Director’s Policy 30 (DP-30) 
Climate Change (June 22, 2012) is intended to establish a policy that will ensure coordinated 
efforts to incorporate climate change into decisions and activities; and Caltrans Activities to 
Address Climate Change (April 2013) provides a comprehensive overview of activities 
undertaken by Caltrans statewide to reduce GHG emissions resulting from agency operations. 

Adaptation Strategies 

Adaptation strategies refer to how Caltrans and others can plan for the effects of climate change 
on the state’s transportation infrastructure and strengthen or protect the facilities from damage. 
Climate change is expected to produce increased variability in precipitation, rising temperatures, 
rising sea levels, variability in storm surges and intensity, and the frequency and intensity of 
wildfires. These changes may affect the transportation infrastructure in various ways, such as 
damaging roadbeds from longer periods of intense heat; increasing storm damage from flooding 
and erosion; and inundation from rising sea levels. These effects will vary by location and may, 
in the most extreme cases, require that a facility be relocated or redesigned. There may also be 
economic and strategic ramifications as a result of these types of impacts on the transportation 
infrastructure. 
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Table 3-5. Climate Change/CO2 Reduction Strategies 

Strategy Program 

Partnership 

Method/Process 

Estimated CO2 Savings 
Million Metric Tons 

Lead Agency 2010 2020 

Smart Land Use Intergovernmental Review 
(IGR) 

Caltrans Local 
governments 

Review and seek to mitigate 
development proposals 

Not Estimated Not 
Estimated 

Planning Grants Caltrans Local and 
regional 
agencies & 
other 
stakeholders 

Competitive selection process Not Estimated Not 
Estimated 

Regional Plans and 
Blueprint Planning 

Regional 
Agencies 

Caltrans Regional plans and application 
process 

0.975 7.8 

Operational Improvements & 
Intelligent Transportation System 
(ITS) Deployment 

Strategic Growth Plan Caltrans Regions State ITS; Congestion 
Management Plan 

0.07 2.17 

Mainstream Energy & GHG into 
Plans and Projects 

Office of Policy Analysis 
& Research; Division of 
Environmental Analysis 

Interdepartmental effort Policy establishment, guidelines, 
technical assistance 

Not Estimated Not 
Estimated 

Educational & Information 
Program 

Office of Policy 
Analysis & Research 

Interdepartmental, Cal/EPA, 
CARB, CEC 

Analytical report, data collection, 
publication, workshops, outreach 

Not Estimated Not 
Estimated 

Fleet Greening & Fuel 
Diversification 

Division of Equipment Department of General 
Services 

Fleet Replacement 
B20 
B100 

.0045 0.0065 
0.045 

0.0225 

Non-vehicular Conservation 
Measures 

Energy Conservation 
Program 

Green Action Team Energy Conservation 
Opportunities 

0.117 0.34 

Portland Cement Office of Rigid Pavement Cement and Construction 
Industries 

2.5 % limestone cement mix 
25% fly ash cement mix 
> 50% fly ash/slag mix 

1.2 
 

0.36 

4.2 
 

3.6 

Goods Movement Office of Goods 
Movement 

Cal/EPA, CARB, Business, 
Transportation, and Housing, 
MPOs 

Goods Movement Action Plan Not Estimated Not 
Estimated 

Total    2.72 18.18 
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At the federal level, the Climate Change Adaptation Task Force, co-chaired by the Council on 
Environmental Quality (CEQ), the Office of Science and Technology Policy (OSTP), and the 
National Oceanic and Atmospheric Administration (NOAA), released its interagency task force 
progress report on October 28, 2011,6 outlining the federal government’s progress in expanding 
and strengthening the Nation’s capacity to better understand, prepare for, and respond to extreme 
events and other climate change impacts. The report provides an update on actions in key areas 
of federal adaptation, including: building resilience in local communities, safeguarding critical 
natural resources such as freshwater, and providing accessible climate information and tools to 
help decision-makers manage climate risks. 
Climate change adaptation must also involve the natural environment as well. Efforts are 
underway on a statewide-level to develop strategies to cope with impacts on habitat and 
biodiversity through planning and conservation. The results of these efforts will help California 
agencies plan and implement mitigation strategies for programs and projects. 
 
On November 14, 2008, then-Governor Arnold Schwarzenegger signed EO S-13-08, which 
directed a number of state agencies to address California’s vulnerability to sea level rise caused 
by climate change. This EO set in motion several agencies and actions to address the concern of 
sea level rise. 

In addition to addressing projected sea level rise, the California Natural Resources Agency 
(Resources Agency) was directed to coordinate with local, regional, state, and federal public and 
private entities to develop The California Climate Adaptation Strategy (December 2009), which 
summarizes the best-known science on climate change impacts on California, assesses California’s 
vulnerability to the identified impacts, and then outlines solutions that can be implemented within 
and across state agencies to promote resiliency (California Natural Resources Agency 2009).  

The strategy outline is in direct response to EO S-13-08 that specifically asked the Resources 
Agency to identify how state agencies can respond to rising temperatures, changing precipitation 
patterns, sea level rise, and extreme natural events. Numerous state agencies were involved in the 
creation of the Adaptation Strategy document, including the California Environmental Protection 
Agency; Business, Transportation and Housing; Health and Human Services; and the Department 
of Agriculture. The document is broken down into strategies for different sectors that include 
Public Health, Biodiversity and Habitat, Ocean and Coastal Resources, Water Management, 
Agriculture, Forestry, and Transportation and Energy Infrastructure. As data continues to be 
developed and collected, the state’s adaptation strategy will be updated to reflect current findings.  

The National Academy of Science was directed to prepare a Sea Level Rise Assessment Report 
(2012) to recommend how California should plan for future sea level rise. The report was 
released in June 2012 and included the following.  

 Relative sea level rise projections for California, Oregon, and Washington taking into 
account coastal erosion rates, tidal impacts, El Niño and La Niña events, storm surge, and 
land subsidence rates.  

 The range of uncertainty in selected sea level rise projections.  

                                                      
6 http://www.whitehouse.gov/administration/eop/ceq/initiatives/adaptation 
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 A synthesis of existing information on projected sea level rise impacts on state infrastructure 
(such as roads, public facilities and beaches), natural areas, and coastal and marine 
ecosystems.  

 A discussion of future research needs regarding sea level rise.  

In 2010, interim guidance was released by The Coastal Ocean Climate Action Team (CO-CAT) 
as well as Caltrans as a method to initiate action and discussion of potential risks to the state’s 
infrastructure due to projected sea level rise. Subsequently, CO-CAT updated the sea level rise 
guidance to include information presented in the National Academy’s study. 

All state agencies that are planning to construct projects in areas vulnerable to future sea level 
rise are directed to consider a range of sea level rise scenarios for the years 2050 and 2100 to 
assess project vulnerability and, to the extent feasible, reduce expected risks and increase 
resiliency to sea level rise. Sea level rise estimates should also be used in conjunction with 
information on local uplift and subsidence, coastal erosion rates, predicted higher high water 
levels, storm surge, and storm wave data. 

All projects that have filed a Notice of Preparation as of the date of the EO S-13-08, and/or are 
programmed for construction funding through 2013, or are routine maintenance projects may, 
but are not required to, consider these planning guidelines. As the proposed project does not 
fall into this category of projects, it must, and will follow all relevant planning guidelines. 

Executive Order S-13-08 also directed the Business, Transportation, and Housing Agency to 
prepare a report to assess vulnerability of transportation systems to sea level rise affecting 
safety, maintenance, and operational improvements of the system, and economy of the state. 
Caltrans continues to work on assessing the transportation system vulnerability to climate 
change, including the effect of sea level rise. 

Currently, Caltrans is working to assess which transportation facilities are at greatest risk from 
climate change effects. However, without statewide planning scenarios for relative sea level rise 
and other climate change effects, Caltrans has not been able to determine what change, if any, 
may be made to its design standards for its transportation facilities. Once statewide planning 
scenarios become available, Caltrans will be able to review its current design standards to 
determine what changes, if any, may be needed to protect the transportation system from sea 
level rise. 

Climate change adaptation for transportation infrastructure involves long-term planning and risk 
management to address vulnerabilities in the transportation system from increased precipitation 
and flooding, the increased frequency and intensity of storms and wildfires, rising temperatures, 
and rising sea levels. Caltrans is an active participant in the efforts being conducted in response 
to EO S-13-08 and is mobilizing to be able to respond to the National Academy of Science’s sea 
level rise assessment report (2012). 
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3.4 Mitigation Measures for Significant Impacts under CEQA 

This section lists the proposed avoidance, minimization, and/or mitigation measures for each 
potentially significant or significant impact listed above under Sections 3.2.3 or 3.2.4. For a 
complete list of avoidance, minimization, and/or mitigation measures for all areas, including 
those without a potentially significant impact, please see Appendix F, Minimization and/or 
Mitigation Summary, to this EIR/EA. 

3.4.1 Air Quality 

The proposed project is subject to SCAQMD Rule 403, the purpose of which is to reduce the 
amount of particulate matter entrained in the ambient air. In addition, implementation of 
Mitigation Measure AQ-1 would reduce emissions of criteria pollutants and associated 
localized effects during the construction period. 

AQ-1 To reduce particulate matter exhaust emissions, the City (or its contractors) shall 
ensure that all off-road diesel-powered equipment used during construction shall 
meet EPA Tier 4 emissions standards or cleaner, except for construction 
equipment for which such emissions control technology is not available. 

 Most of construction impacts on air quality are short term in duration and, 
therefore, will not result in long-term adverse conditions. Implementation of the 
following avoidance and minimization measures, some of which may also be 
required for other purposes, such as stormwater pollution control, will reduce 
any air quality impacts resulting from construction activities:  

 The construction contractor must comply with Caltrans’ Standard 
Specifications in Section 14-9 (2015).  

o Section 14-9-02 specifically requires compliance by the contractor with 
all applicable laws and regulations related to air quality, including air 
pollution control district and air quality management district regulations 
and local ordinances.  

 Water or dust palliative will be applied to the site and equipment as often as 
necessary to control fugitive dust emissions. Fugitive emissions generally 
must meet a “no visible dust” criterion either at the point of emissions or at 
the right-of-way line, depending on local regulations. 

 Soil binder will be spread on any unpaved roads used for construction 
purposes and on all project construction parking areas. 

 Construction equipment and vehicles will be properly tuned and maintained. 
All construction equipment will use low-sulfur fuel, as required by 
California Code of Regulations Title 17, Section 93114. 

 A dust control plan will be developed, documenting sprinkling, temporary 
paving, speed limits, and timely revegetation of disturbed slopes as needed 
to minimize construction impacts on existing communities.  
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 Equipment and material storage sites will be located as far away from 
residential and park uses as practicable. Construction areas will be kept 
clean and orderly. 

 Environmentally Sensitive Areas–like areas or their equivalent will be 
established near sensitive air receptors. Within these areas, construction 
activities involving extended idling of diesel equipment or vehicles will be 
prohibited, to the extent feasible. 

 Track-out reduction measures, such as gravel pads at project access points 
to minimize dust and mud deposits on roads affected by construction traffic, 
will be used. 

 All transported loads of soils and wet materials will be covered before 
transport, or adequate freeboard (space from the top of the material to the 
top of the truck) will be provided to minimize emissions of dust (particulate 
matter) during transportation. 

 Dust and mud deposited on paved public roads due to construction activity 
and traffic will be promptly and regularly removed to decrease particulate 
matter. 

 To the extent feasible, construction traffic will be scheduled and routed to 
reduce congestion and related air quality impacts caused by idling vehicles 
along local roads during peak travel times. 

 Mulch will be installed or vegetation planted as soon as practical after 
grading to reduce windblown particulate in the area. Be aware that certain 
methods of mulch placement, such as straw blowing, may themselves cause 
dust and visible emissions issues and may need to use controls such as 
dampened straw. 

3.4.2 Biological Resources 

No impacts under CEQA on natural communities of special concern would occur under the three 
alternatives because none of these communities are present. Therefore, mitigation measures for 
natural communities of concern are not required. All improvements would occur within areas 
that are already developed. However, avoidance measure BIO-1 would be implemented to limit 
the extent of the construction impact on sandy beach habitat adjacent to the project site. 

BIO-1 All construction-related work, including staging, storage, and access, shall be 
limited to the greatest extent feasible, shall occur within the project limits, and 
shall not encroach upon the sandy beach habitat adjacent to the project site. 

Non-listed special status plant species have very low potential to occur within the BSA. 
Avoidance and minimization measure BIO-1 (detailed above) would fully avoid any potential for 
impacts on these species. 
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The following measures apply to each of the proposed project Alternatives to avoid and 
minimize impacts to animal species. 

BIO-2 To avoid impacts on any bats that may be roosting in palm trees within the 
project area, all direct impacts on palm trees shall be avoided during 
construction, and highly vibrative and/or noisy work shall be avoided near 
palm trees. If it is not possible to avoid direct or indirect impacts (e.g., direct 
[tree removal, tree disturbance, tree trimming] or indirect [noise, vibrations]) 
on palm trees, a qualified bat biologist shall survey (i.e., acoustic nighttime 
surveys) the trees prior to disturbance to determine whether bats are roosting 
in the trees. A copy of all survey results shall be forwarded to Caltrans’ 
Division of Environmental Planning. If bats are found to be present, the bat 
biologist shall monitor construction activities to ensure that no bats are 
affected during construction. The qualified bat biologist may also provide 
other avoidance measures to ensure that all impacts on this species are 
avoided and minimized. 

BIO-3 A qualified bat biologist who is also familiar with crevice-dwelling bird 
species shall survey the project disturbance limits and the Santa Monica Pier 
Bridge in early summer, prior to construction, to assess the potential for the 
bridge’s use for bat roosting, bat maternity roosting, and bird roosting/nesting 
because maternity roosts and nesting are generally formed in spring. The 
qualified bat biologist shall also perform pre-construction surveys within 2 
weeks prior to construction because bat and bird roosts can change seasonally. 
These surveys will include a combination of structure inspections, exit counts, 
and acoustic surveys. A copy of all survey results shall be forwarded to 
Caltrans’ Division of Environmental Planning and the City of Santa Monica. 

BIO-4 If recommended by the qualified bat biologist, to avoid indirect disturbance of 
bats and birds while roosting in areas that would be subject to or adjacent to 
impacts from construction activities, any portion of the structure that is 
deemed by a qualified bat biologist to have potential bat or bird roosting 
habitat, in areas where the young have the ability to fly and may be affected 
by the proposed project, shall have temporary bat/bird eviction and exclusion 
devices installed under the supervision of the qualified bat biologist prior to 
the initiation of construction activities. Eviction and subsequent exclusion will 
be conducted during the fall (September or October) to avoid trapping 
flightless young inside during the summer months or 
hibernating/overwintering individuals during the winter. Such exclusion 
efforts are dependent on weather conditions, take a minimum of 2 weeks, and 
must be continued to keep the structures free of bats and birds until the 
completion of construction. All eviction and/or exclusion techniques shall be 
coordinated between the qualified bat biologist and the appropriate resource 
agencies (e.g., California Department of Fish and Wildlife). All work shall 
cease around any active bat maternity roosts/colony until such time that the 
young have the ability to fly, as determined by a qualified bat biologist. 
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BIO-5 Within 7 days of the commencement of construction activities (if between 
January 15 and September 1), a qualified biologist shall perform a nesting bird 
survey that will consist of at least two site visits to determine whether there 
are active songbird nests within 200 feet of the project footprint and raptor 
nests within 500 feet of the project footprint. This survey shall also identify 
the species and, to the degree feasible, nesting stage (e.g., incubation of 
young, feeding of young, near fledging). Nests shall be mapped (not by using 
GPS because close encroachment may cause nest abandonment). If active 
nests are found, construction shall not occur within 150 feet of the songbird’s 
nest or within 500 feet of a raptor’s nest until the nesting attempt has been 
completed and/or abandoned because of non-project-related reasons. A copy 
of all survey results shall be forwarded to Caltrans’ Division of Environmental 
Planning and the City of Santa Monica. 

In compliance with EO 13112, weed control would be performed to minimize the importation of 
nonnative plant material during and after construction. Eradication strategies would be employed 
should an invasion occur. Measures to address issues related to the abatement and eradication of 
invasive species would be included in the project design and contract specifications. 

These measures include measures BIO-6 and BIO-7, below. 

BIO-6 Inspection and cleaning of construction equipment shall be performed to 
minimize the importation of nonnative plant material. Eradication strategies 
(i.e., weed control) shall be implemented should an invasion of nonnative 
plant species occur. 

BIO-7 After construction, species that have been listed as having a high or moderate 
rating on the California Plant Council’s (Cal-IPC’s) California Invasive Plant 
Inventory, including any Cal-IPC-listed species of ice plant, shall not be 
planted in any revegetated areas. 

3.4.3 Cultural Resources 

CR-1 If human remains are discovered during construction, California Health and 
Safety Code Section 7050.5 states that further disturbances and activities shall 
cease in any area or nearby area suspected to overlie remains and the county 
coroner shall be contacted. Pursuant to PRC Section 5097.98, if the remains 
are thought to be Native American, the coroner will notify the NAHC, which 
will then notify the most likely descendent. At that time, the person who 
discovered the remains will contact the District 7 Division of Environmental 
Planning to work with the most likely descendent on the respectful treatment 
and disposition of the remains. Further provisions of PRC Section 5097.98 are 
to be followed, as applicable. 
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CR-2 If cultural materials (such as flaked or ground stone, historic debris, building 
foundations, or non-human bone) are discovered during construction, all 
earthmoving activity within and around the immediate discovery area will be 
diverted until a qualified archaeologist can assess the nature and significance 
of the find. 

CR-3 If buried cultural resources, such as flaked or ground stone, historic debris, 
building foundations, or non-human bone, are inadvertently discovered during 
ground-disturbing activities, work shall stop in that area and within 100 feet of 
the find until a qualified archaeologist can assess the significance of the find 
and, if necessary, develop appropriate treatment measures. Treatment 
measures typically include developing avoidance strategies, capping with fill 
material, or mitigating impacts through data recovery programs such as 
excavation or detailed documentation. 

CR-4 Prior to the removal of any vegetation in Palisades Park, a landscape architect 
experienced in the identification and preservation of historic landscapes shall 
be employed to survey the area proposed for construction staging. The 
landscape architect will prepare a survey report that identifies any character-
defining vegetation; the contractor will be informed that they must avoid 
removing any vegetation identified in the report. If this is not feasible, then 
the landscape architect will work with the contractor to replace, in-kind, any 
tree species. This may result in preservation and/or replanting plan. Project 
landscape plans shall adhere to the Secretary of the Interior’s Standards for the 
Treatment of Historic Properties, with Guidelines for the Treatment of 
Cultural Landscapes (Standards). According to the Standards, it is 
recommended that landscape features that are important for defining the 
historic character of the site not be removed. Any plans involving the removal 
or replacement of noted important landscape features should be developed in 
conjunction with a qualified architectural historian, historic architect, historic 
preservation professional, or historic landscape architect who satisfies the 
Secretary of the Interior’s Professional Qualification Standards in their 
respective field(s), pursuant to 36 Code of Federal Regulations [CFR]  61. 
Any plan for removal or replacement of such landscape features shall be 
reviewed and approved by the City of Santa Monica Landmarks Commission 
and the City’s Urban Forester. Detailed design plans involving modifications 
to Palisades Park shall be submitted to the City’s Landmarks Commission for 
its review and approval prior to the beginning of any construction work, 
including removal of vegetation. A Certificate of Appropriateness, approved 
by the Landmarks Commission, is also required from the City for 
implementation of the proposed project. Any subsequent alterations of the 
property may require additional review and approval by the City’s Landmarks 
Commission and/or City staff members. 

CR-5 Prior to any construction related to the proposed project, a preservation plan 
shall be prepared to ensure protection of the pier sign throughout construction. 
A Protection Plan and Materials Conservation Report, consistent with the 
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Secretary of the Interior’s Standards, shall be prepared by a qualified historic 
preservation professional who satisfies the Secretary of the Interior’s 
Professional Qualification Standards for History, Architectural History, or 
Architecture, pursuant to 36 CFR 61. This report shall be submitted to 
Caltrans and the City for their review and approval. The preservation plan 
shall include methods for protecting the sign in place, such as surrounding the 
supports or providing fencing and clearly marking and documenting in the 
construction plans that the contractor cannot move or damage the supports or 
any elements of the sign. 

CR-6 All of the modifications to the pier that are visible would be reconstructed and 
replaced in kind so as to maintain the historic character of the pier, with new 
materials matching the original/old design, color, texture, and other visual 
qualities. All such work shall be accurately reproduced, based on historical, 
pictorial, and physical documentation and evidence. 

CR-7 Prior to construction, the project site and adjacent historic resources will be 
photographed to record the existing condition for the historic record. The 
documentation will be kept on file at the City of Santa Monica. 

CR-8 The project shall include an Adjacent Structure Monitoring Plan and Shoring 
Plan (Plan), if necessary, to safeguard adjacent historic resources, including 
the Hippodrome and 1601–1619 Ocean Front Walk buildings, during 
construction from damage due to vibration, excavation, and general 
construction activities and mitigate the possibility of settlement due to the 
removal of adjacent soil. The Plan shall be prepared by a qualified and 
California-licensed Professional Engineer who is approved by the City of 
Santa Monica. The Plan typically includes performance standards that specify: 

 All new construction work will be performed so that adjacent buildings, 
including the Hippodrome and 1601–1619 Ocean Front Walk buildings, 
will not be adversely affected. 

 A qualified and California-licensed Professional Engineer will develop 
monitoring recommendations, based on preconstruction surveys of existing 
conditions. Monitoring may include the use of vibration monitors, elevation 
and lateral monitoring points, crack monitors, or other instrumentation 
determined necessary to protect adjacent buildings from construction-
related damage. 

 Vertical and horizontal movement will be determined by a California-
licensed land surveyor, and vibration thresholds will be below levels that 
could damage adjacent buildings. 

 If thresholds are met, or if noticeable structural damage becomes evident to 
the project contractor, work shall stop until feasible steps to reduce 
vibratory levels have been undertaken and mitigation measures have been 
implemented to stabilize adjacent building and prevent construction-related 
damage. Any damage to historic finish materials at nearby buildings shall 
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be repaired in consultation with the adjacent property owner and a qualified 
preservation consultant and, if warranted, in a manner that meets the 
Secretary of the Interior’s Standards. 

 If necessary, as determined by a California-licensed Professional Engineer, 
a shoring plan will be developed to protect adjacent historic resource from 
excavation or general construction procedures. The shoring plan will be 
developed by the contractor and submitted to the City of Santa Monica for 
review. 

3.4.4 Geology and Soils 

In general, with respect to construction activities for the project build alternatives, the geologic 
and seismic hazards can be effectively mitigated by employing sound engineering practice in the 
design and construction of the replacement Pier Bridge and associated structures. However, 
because of the potential for strong seismic ground shaking, soil liquefaction, and unsuitable soil 
conditions, which would be applicable to all three build alternatives, the measure stated below 
would be implemented. 

GEO-1 The following actions shall be incorporated into the project: 

 Removal of unsuitable subgrade soils and replacement with engineered fill,  

 Use of coated or nonmetallic (i.e., concrete or PVC) pipes that are not 
susceptible to corrosion,  

 Construction of foundations using sulfate-resistant concrete,  

 Support of structures on deep-pile foundations systems,  

 Densification of compactable subgrade soils with in situ techniques, and  

 Placement of moisture barriers above and around expansive subgrade soils 
to help prevent variations in soil moisture content. 

3.4.5 Hazards and Hazardous Materials 

As described in Section 2.2.5.2, Affected Environment, the project footprint was not listed in any 
of the environmental databases searched in the ISA. Additionally, detailed analysis of nearby 
hazardous materials sites did not identify any sites with a high likelihood to impact the proposed 
project. Therefore, it is unlikely that construction activities for any of the Alternatives would 
expose contaminated soil or groundwater from historic land uses either on the project footprint or 
adjacent to properties. However, the mitigation measures below are included to minimize 
potential effects of exposure to lead-based paint, aerially deposited lead (ADL), asbestos-
containing material, or (undocumented) contaminated soils or groundwater to construction 
personnel, the public, or the environment and maintain adequate emergency response times 
during construction. 
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HAZ-1 If discovered on-site, asbestos and lead-based paint hazards shall be abated in 
accordance with SCAQMD Rule 1403 prior to any demolition or bridge 
rehabilitation activities. 

HAZ-2 In accordance with hazardous waste concerns relative to the final project 
design plans, the following shall be provided to the Caltrans Office of 
Environmental Engineering for review and approval:  

 A schedule for completion of the detailed final construction documents 
and plans for the preferred alternative, 

 A hazardous waste Sampling and Analysis Plan, and 

 A Site Investigation Report for ADL, which shall be performed to determine 
the extent of possible contamination within the state right-of-way.  

 The detailed construction document/plans shall include design features and 
information showing proposed structure/foundation work (i.e., footing/pile 
types, pile lengths, maximum excavation depths) and the new right-of-way. 
Based on the detailed construction document/plans, the following shall be 
submitted to the Caltrans Office of Environmental Engineering for review and 
approval: 

 Sampling and Analysis Plan (including a Health and Safety Plan) for soil 
and groundwater (including ADL); 

 Asbestos-Containing Material and Lead-Based Paint Survey Work Plan 
for bridge demolition work; and 

  Draft and Final Site Investigation Report, Asbestos-Containing Material 
Report, and Lead-Based Paint Survey Report. 

 Based on the final/approved Site Investigation Report and investigative 
results, the City of Santa Monica will be required to prepare the necessary 
construction plans and specifications for remediation of hazardous materials 
(including soil and groundwater). The specifications shall comply with current 
Caltrans Standard Special Provisions (SSPs) and Standard Plans. Additionally, 
the City shall review and incorporate Caltrans SSPs for work related to: 

 Disturbance of material containing hazardous waste with concentrations of 
ADL, 

 Removal of material containing hazardous waste with concentrations of 
ADL, 

 Removal of yellow traffic stripes and pavement marking with hazardous 
waste residue, 

 Disturbance of existing paint on bridges, 

 Removal of treated wood waste, and 

 Removal of traffic stripes and pavement markings containing lead. 
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HAZ-3 Although contaminated soil is unlikely to be present on the project site, the 
contractor shall observe exposed soil for visual evidence of contamination 
during excavation activities. If visual contamination indicators are observed 
during excavation or grading activities, all work shall stop and an 
investigation shall be designed and performed to verify the presence and 
extent of contamination at the site. A qualified and approved environmental 
consultant shall perform the review and investigation. Results shall be 
reviewed and approved by the applicable local and state agencies prior to 
construction. The investigation shall include collecting samples for laboratory 
analysis and quantifying contaminant levels within the proposed excavation 
and surface disturbance areas. Subsurface investigation shall determine 
appropriate procedures for worker protection and hazardous material handling 
and disposal procedures for the project site. 

HAZ-4 Areas with contaminated soil determined to be hazardous waste shall be 
excavated by personnel who have been trained through the Occupational 
Safety and Health Administration–recommended 40-hour safety program (29 
CFR 1910.120), with an approved plan for excavation, control of contaminant 
releases to the air, and off-site transport, or on-site treatment. Health and 
safety plans prepared by a qualified and approved industrial hygienist shall be 
developed to protect the public and all workers in the construction area. 
Health and safety plans shall be reviewed and approved by the appropriate 
local and state agencies. 

HAZ-5 Should construction activities result in the removal of yellow or white paint or 
thermoplastic traffic stripes, the age of the traffic striping shall be determined. If 
lead or chromium is present in the materials at or above specified hazardous 
waste levels, it shall be appropriately captured and transported, then disposed of 
at a permitted Class I disposal facility in California. In addition, a project-
specific Lead Compliance Plan shall be required to prevent or minimize worker 
exposure to lead while handling materials containing lead. Attention shall be 
directed to Title 8, California Code of Regulations, Section 1532.1, Lead. 

Although there is no evidence that groundwater in the immediate vicinity of the Pier Bridge 
contains high levels of contaminants or hazardous materials, the following minimization measure 
shall be implemented: 

HAZ-6 Excavations below the elevations of groundwater could experience strong 
seepage and require dewatering. The contractor shall observe the groundwater 
for visual evidence of contamination or unusual odors. The contractor shall 
comply with all applicable regulations and permit requirements for 
construction dewatering. This may include laboratory testing, treatment of 
contaminated groundwater, or other disposal options. 

The following mitigation measure shall be implemented during project construction to ensure 
adequate access and minimal impacts on emergency response times for fire and police services in 
the vicinity of the proposed project:  
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UES-2 Both before construction begins and thereafter, the City of Santa Monica 
project manager and construction contractor shall regularly notify and 
coordinate with the Santa Monica Police Department and Fire Department 
during project construction design and scheduling, particularly in regard to 
any street or lane closures related to the proposed project. 

3.4.6 Hydrology and Water Quality 

Minimization Measures WQ-1 and WQ-2, discussed below, would be implemented to avoid or 
minimize potential hydrology and water quality impacts of the proposed project. 

WQ-1 The proposed project will comply with the provisions of the National Pollutant 
Discharge Elimination System (NPDES) Permit and Waste Discharge 
Requirements for Municipal Separate Storm Sewer System (MS4) Discharges 
within the Coastal Watersheds of Los Angeles County, Except Those Discharges 
Originating from the City of Long Beach MS4 (Order No. R4-2012-0175, 
NPDES No. CAS004001) and the NPDES General Permit for Storm Water 
Discharges Associated with Construction and Land Disturbance Activities 
(Construction General Permit) Order No. 2009-0009-DWQ, NPDES No. 
CAS000002 and any subsequent permits in effect at the time of construction.  

WQ-2 The proposed project will comply with the Construction General Permit by 
preparing and implementing a Storm Water Pollution Prevention Plan 
(SWPPP) to address all construction-related activities, equipment, and 
materials that have the potential to impact water quality for the appropriate 
Risk Level. The SWPPP will identify the sources of pollutants that may affect 
the quality of storm water and include Best Management Practices (BMPs) to 
control the pollutants, such as sediment control, catch basin inlet protection, 
construction materials management and non-storm water BMPs. All work 
must conform to the Construction Site BMP requirements specified in the 
latest edition of the Storm Water Quality Handbooks: Construction Site Best 
Management Practices Manual to control and minimize the impacts of 
construction and construction related activities, material and pollutants on the 
watershed. These include, but are not limited to temporary sediment control, 
temporary soil stabilization, scheduling waste management, materials 
handling, and other non-storm water BMPS. 

3.4.7 Public Services 

The following measures are proposed to mitigate impacts on utility services and police and fire 
protection services: 

UES-1 Prior to construction activities that could affect utility services on the pier, the 
City of Santa Monica project manager and construction contractor shall 
coordinate with utility owners to develop a plan to maintain continuous 
essential services to the pier during construction. 
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UES-2 Both before construction begins and thereafter, the City of Santa Monica 
project manager and construction contractor shall regularly notify and 
coordinate with the Santa Monica Police Department and Fire Department 
during project design and scheduling, particularly in regard to any street or 
lane closures related to the proposed project. 

3.4.8 Traffic and Transportation/Pedestrian and Bicycle Facilities 

TRA-1 A Construction Traffic Impact Mitigation Plan shall be prepared and 
implemented to provide for traffic and parking capacity management during 
construction. This plan shall be subject to approval by the City Planning 
Department prior to construction. The approved mitigation plan shall be posted 
on the site for the duration of the project construction and shall be produced 
upon request. The plan shall include, but not be limited to, the following:  

 A public information program to advise motorists of impending and 
ongoing construction activities (e.g., media listing/notification, City 
website and related agency websites, portable message signs, and 
information signs at the construction site, telephone hotline to record 
comments/complaints during construction); 

 Approval from the City, or Caltrans if required, for any construction 
vehicular traffic detours or construction work requiring encroachment into 
public rights-of-way, or any other street use activity (e.g., haul routes for 
earth, concrete, construction materials or equipment); 

 Provide safety precautions for pedestrians and bicyclists through such 
measures as protection barriers and signage indicating pedestrian and 
bicycle detour routes where existing facilities would be affected; 

 Timely notification of construction schedules to all affected agencies (e.g., 
Police Department, Fire Department, Department of Public Works, 
Department of Planning and Community Development and affected transit 
agencies (Big Blue Bus and Metro) and to all owners and residential and 
commercial tenants of property within a radius of 500 feet; 

 Schedule of pre-construction meetings with affected agencies to properly 
plan methods of controlling traffic through work areas; 

 Schedule and expedite work to cause the least amount of disruption and 
interference to the adjacent vehicular and pedestrian traffic flow, 
including, to the extent feasible, avoiding full closures of Moomat Ahiko 
Way, Appian Way, and Ocean Front Walk during months of peak activity 
at the pier; 

 Any requests for work before or after normal construction hours within the 
public right-of-way shall be subject to review and approval through the 
After Hours Permit process administered by the Public Works 
Department; 
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 Prepare detailed traffic control plan for work zones which include, at a 
minimum, parking and travel lane configurations; warning, regulatory, 
guide, and directional signage; and area sidewalks, bicycle lanes, and 
parking lanes. The plan shall include specific information regarding the 
project's construction activities that may disrupt normal pedestrian and 
traffic flow and the measures to address these disruptions. Such plans shall 
be reviewed and approved by the Transportation Management Division 
prior to commencement of construction and implemented in accordance 
with its approval; 

 Monitor traffic conditions during construction and, if needed, assign 
traffic control officers to direct vehicular traffic and pedestrians; 

 Consider creating a pedestrian detour route beside the Beach Bike Path 
with temporary paving or another hard surface to minimize the potential 
for conflicts between cyclists and pedestrians; 

 Minimize dirt and demolition material hauling and construction material 
delivery during the morning and afternoon peak traffic periods and clean 
streets and equipment, as necessary; 

 Limit the queuing of trucks to on-site locations and prohibit truck queuing 
on city streets; 

 Restrict storage of construction material and equipment to designated 
work areas;  

 Provide a construction-period parking plan that minimizes the use of 
public streets for parking and which may include the use of a remote 
location with shuttle transport to the site; 

 If feasible and safe, as determined by the City of Santa Monica and 
Caltrans, Moomat Ahiko Way shall remain open during major events and 
activities at the Santa Monica Pier; and 

 Unless required by the City and Caltrans, the California Incline shall 
remain open during the construction period for the proposed project. 

 



 

Draft Environmental Impact Report/Environmental Assessment 
Santa Monica Pier Bridge Replacement Project 

November 2017
4-1

 

Chapter 4 – Comments and Coordination 

Early and continuing coordination with the general public and appropriate public agencies is an 
essential part of the environmental process. It helps the sponsoring and reviewing agencies to 
determine the necessary scope of environmental documentation and the level of analysis 
required. It also helps them identify potential impacts and mitigation measures and related 
environmental requirements. Agency consultation and public participation for this project have 
been accomplished through a variety of formal and informal methods, including Project 
Development Team meetings, interagency coordination meetings, stakeholder meetings, and 
public scoping meetings and workshops. 

This chapter summarizes the results of California Department of Transportation (Caltrans) and 
the City of Santa Monica (City) efforts to identify, address, and resolve project-related issues 
through early and continuing coordination.  

4.1 Notice of Preparation and Scoping Meeting  

In accordance with the California Environmental Quality Act (CEQA) and the State CEQA 
Guidelines, a notice of preparation (NOP) was distributed December 11, 2014, to responsible and 
trustee agencies as well as private organizations and individuals who may have an interest in the 
proposed project. The purpose of the NOP was to provide notification that the Caltrans and the 
City intended to prepare an Environmental Impact Report/Environmental Assessment (EIR/EA) 
for the proposed project and solicit guidance on the scope and content of the document. 
Approximately 60 copies of the NOP (see Figure 4-1 for a copy of the NOP) were distributed to 
various agencies, organizations, and individuals. The NOP was also posted on the City of Santa 
Monica website. 

A project scoping meeting for the proposed project was held on January 6, 2014, from 5:30 p.m. 
to 8 p.m. in the Ken Edwards Center (1527 Fourth Street, Santa Monica, CA 90401). The 
meeting was offered to provide information regarding the project, announce the start of the 
environmental process, and discuss and record comments from community members about 
proposed improvements to the Santa Monica Pier Bridge. The following four handouts were 
made available to the public: 

 Meeting agenda 

 Notice of preparation 

 Public comments options 

 Comment card 

The meeting began at 5:30 p.m.; an open house followed with an informal presentation. 
Attendees were able to walk around the room and look at displays with maps of the project area, 
alternative improvements, and an overview of the environmental process. Members of the project 
team were available to clarify details regarding the proposed improvements and answer 
questions.  
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Figure 4-1: Notice of Preparation 
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Twenty-nine members of the public attended the meeting. Many had questions and concerns 
about traffic impacts and pedestrian and cyclist safety. At the conclusion of the public meeting, 
five comment cards had been formally submitted to Caltrans. All questions asked during the 
scoping meeting and all comments received during the scoping period are summarized in the 
following table (Table 4-1). The public comments that follow were either made at the meeting or 
received during the 30-day public scoping period. 

4.2 Consultation and Coordination with Public Agencies  

Consultation with several agencies occurred in conjunction with preparation of the technical 
studies and the EIR/EA for the proposed project. The agencies are identified in the various 
technical reports and include those listed below. 

4.2.1 National Marine Fisheries Service 

On January 13, 2016, as part of the consultation process conducted for the Santa Monica Pier 
Bridge Replacement Project, Jay Ogawa, an employee of the National Marine Fisheries Service, 
responded to a request from Caltrans for a list of threatened or endangered species under 
jurisdiction of NOAA’s National Marine Fisheries Service that are present within the area of the 
proposed Project. According to Jay, the action areas are within the federally endangered 
Southern California Coast Distinct Population Segment of steelhead (Oncomynchus mykiss), and 
this species is not expected to be present in the project vicinity. Additionally, the identified 
location is not designated as critical habitat for the endangered steelhead. 

4.2.2 Native American Heritage Commission  

A letter dated November 24, 2014, which included a U.S. Geological Survey (USGS) 
topographic map depicting the project area, was sent to the Native American Heritage 
Commission (NAHC) requesting a review of the Sacred Lands file (see Historic Property 
Survey Report, Technical Report G). According to the NAHC response dated December 12, 
2014, no known sacred lands are located within the project area. The NAHC also provided a 
list of eight local Native American groups and individuals, representing six different Native 
American groups in Southern California, to be contacted for information. This information was 
forwarded to Caltrans District 7. A letter describing the proposed project and requesting 
information regarding resources important to Native Americans was sent to each representative 
on January 22, 2015, and followed up with phone calls in March 2015. See the Historic 
Property Survey Report, Technical Report G of this EIR/EA, for all project-related Native 
American correspondence. 

Consultation will continue with interested Native American representatives as they respond.  
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Table 4-1. NOP Comments and Responses to Those Comments 

Date 

Agency, 
Organization, 
Individual 

Topic (air quality, noise, 
traffic, etc.) Comment 

1/2/2015 Kent Strumpell Transportation/Traffic, 
Build Alternatives 

Concerned about minimizing conflict 
between pedestrians, cyclists, and 
vehicles and maximizing circulation in 
the area. 

1/6/2015 Greg Morena Safety Concerned about pedestrian safety under 
Alternative 1 and 2. Believes Alternative 
3 allows for a "plaza" opportunity at the 
bottom of the bridge. 

1/6/2015 No name provided Safety Concerned about safety at PCH east from 
1550 lot. 

1/6/2015 No name provided Safety Concerned about bicycle safety and 
suggests the use of a funicular, gondola, 
or elevator. 

1/6/2015 No name provided Safety Concerned about pedestrian safety under 
Alternatives 1 & 2 and believes 
Alternative 3 provides a "plaza" 
opportunity at the bottom of the bridge. 

1/6/2015 No name provided Accessibility  Suggest making a clear ADA path. 
Suggests one bridge and a permanent 
ramp. 

1/29/2015 Mark Hagedorn Traffic, Parks & 
Recreation, Economics, 

Opposes Alternative 3 because it would 
worsen traffic, demolish part of Carousel 
Park, and adversely impact businesses at 
the foot of the Pier. 

2/2/2015 Terry Mink General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Martin Mink General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 
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Date 

Agency, 
Organization, 
Individual 

Topic (air quality, noise, 
traffic, etc.) Comment 

2/2/2015 Leemon S. Sampson General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Rick Newton General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Christopher M. 
McGrath 

General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Larry Dallas Poling General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Krystina Kessler General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Dennis Doherty General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 
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Date 

Agency, 
Organization, 
Individual 

Topic (air quality, noise, 
traffic, etc.) Comment 

2/2/2015 Early Wayne Spears General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Steve Dimitter General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Susan Weinberg General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Marsha Jacobs General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Kwang Kim General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Tom Moran General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 
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Date 

Agency, 
Organization, 
Individual 

Topic (air quality, noise, 
traffic, etc.) Comment 

2/2/2015 Tony Mounia General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/2/2015 Rebecca Rakes General, traffic, visual, 
noise, air quality 

General opposition to temporary or 
permanent construction of a bridge on 
Moss Avenue, as it would worsen traffic, 
create a visual and emotional barrier, and 
increase noise, dirt, and emissions in the 
area. Supports Alternative 2 and 
maintaining permanent pier access from 
the 1550 lot. 

2/3/2015 Heal the Bay Impacts on aquarium, 
Parks and Recreation, 
Water Quality, Vibration 

Concerned about the impact of the 
proposed project on the Santa Monica 
Pier Aquarium and local water quality. 

11/21/2014 South Coast Air 
Quality 
Management 
District 

Air Quality Provides recommendations regarding the 
analysis of potential air quality impacts 
from the proposed project. 

11/25/2014 Caltrans Traffic Requests the submittal of a traffic study 
for review. 

12/10/2014 Los Angeles Metro 
Transportation 
Authority 

Traffic Contains recommendations concerning 
the creation of Transportation Impact 
Analysis. 

12/15/2014 Native American 
Heritage 
Commission 

Historical Archaeological 
Resources 

Provides a list of actions that should be 
taken in order to comply with CEQA 
regulations relating to historical 
archeological resources. 

 
 

4.2.3 U.S. Fish and Wildlife Service and National Marine Fisheries Service 

As part of the consultation process conducted for the Santa Monica Pier Bridge Replacement 
Project, on February 12, 2016, the U.S. Fish and Wildlife Service (USFWS) provided a list of 
threatened and endangered species that might occur in the proposed project location, and/or 
may be affected by the proposed project. The letter also noted that, if the project is a major 
construction project, the federal agency (i.e., Caltrans, as designee for the Federal Highway 
Administration) has responsibility for preparing a Biological Assessment, if it is required. On 
January 13, 2016, the National Marine Fisheries Service (NMFS) responded to a request for a 
list of threatened or endangered species that are under NMFS jurisdiction and present in the 
project area. The response letter from NMFS stated that the project area is within the federally 
endangered Southern California Coast Distinct Population Segment of the federally 
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endangered steelhead (Oncorhynchus mykiss), but the species is not expected to be present in 
the vicinity of the project. The NMFS letter also noted that the project location is not within 
designated critical habitat for endangered steelhead. Copies of these letters from USFWS and 
NMFS are included in the appendices as part of Technical Report F to this EIR/EA document. 
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Chapter 5 – List of Preparers 

The following Caltrans and City of Santa Monica personnel and consultants contributed to the 
preparation of this EIR/EA. 
 
California Department of Transportation 
Ron Kosinski, Deputy District Director 

Garret Damrath, Office Chief 

Mine Struhl, Branch Chief, Local Assistance, Senior Project Coordinator and Reviewer 

Michael Enwedo, Associate Environmental Planner, Project Coordinator and Reviewer 

Andrew Yoon, Senior Transportation Engineer, Senior Air Quality Technical Specialist 
Reviewer 

Md Shaheed, Transportation Engineer, Air Quality Technical Specialist Reviewer 

Kelly Ewing-Toledo, Principal Architectural Historian, Senior Cultural/Historical Technical 
Specialist Reviewer  

Claudia Harbert, Associate Environmental Planner, Architectural Historian, Technical Specialist 
Reviewer  

Mariam Dahdul, Associate Environmental Planner, Archaeologist, Technical Specialist 
Reviewer  

George Olguin, SLA, Landscape Architect 

Steve Chan, Senior Transportation Engineer, Senior Hazardous Waste and Materials Technical 
Specialist Reviewer  

Samuel Yang, Transportation Engineer, Hazardous Waste and Materials Technical Specialist 
Reviewer  

Jin Lee, Senior Transportation Engineer, Senior Noise and Vibrations Technical Specialist 
Reviewer  

Aye Htoon, Transportation Engineer, Noise and Vibrations Technical Specialist Reviewer  

Paul Caron, District Senior Biologist, Biology Technical Specialist Reviewer  

Mohammed Shaikh, Senior Environmental Planner, NEPA QA/QC Reviewer  
 

City of Santa Monica 
Rick Valte, P.E., LEED AP, ENV SP, City Engineer 

Selim Eren, P.E., LEED AP, ENV SP, Civil Engineer, Project Manager 

Susan Y. Cola, Deputy City Attorney 

Rachel Kwok, Environmental Planner 

Francie Stefan, Mobility Manager 
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Michelle Glickert, Principal Transportation Planner 

Judith Meister, Beach Administrator 

Elana Buegoff, Pier Administrator 
 
ICF  
Lee Lisecki, Project Director 

Mario Anaya, Project Manager 

Gary Petersen, Senior Quality Control Reviewer 

Rusty Whisman, Environmental Planner/Air Quality and Climate Change Specialist 

Andrew Johnson, Environmental Planner 

Will Herron, Environmental Planner 

John Mathias, Senior Lead Editor 

Mario Barrera, Environmental Planner/Hazardous Waste and Materials Specialist 

Gary Clendenin, PG, Senior Environmental Planner/Hazardous Waste and Materials Specialist 

Keith Cooper, Senior Air Quality and Climate Change Specialist 

Jessica Feldman, Architectural Historian 

Richard Starzak, Senior Architectural Historian 

Sydni Kitchel, Archeologist 

Stephen Bryne, Senior Archeologist 

Mark Robinson, Senior Archaeologist 

Laura Rocha, Water Resources Specialist 

Peter Hardie, Senior Noise Analyst 

Eric Moskus, Noise Analyst 

Shannon Crossen, Biologist 

Marisa Flores, Biologist 

Brittany Buscombe, GIS Specialist 

Johnnie Garcia, GIS Specialist 

Tim Messick, Senior Graphic Designer  
 
T.Y. Lin International 
Peter Smith, P.E., ENV SP, Senior Bridge Engineer 
 
Fehr & Peers 
Netai Basu, Transportation Planner 
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Chapter 6 – Distribution List 

Copies of the draft EIR/EA or the notice of availability will be sent to the elected officials, 
individuals, organizations, and agencies identified in Table 6‐1, below.  

Table 6-1: Draft Environmental Impact Report/Environmental Assessment Distribution List 

Name Organization  Address 

Federal Agencies 

 U.S. Environmental Protection Agency 
(U.S. EPA) 

Electronic submission through U.S. EPA's 
"e-NEPA system" 

 Environmental Protection Agency, 
Region IX 
Federal Activities Office, CMD-2 

75 Hawthorne Street 
San Francisco, CA, 94105-3901 

 Federal Highway Administration 
(FHWA) 

1200 New Jersey Ave., SE 
Washington, DC 20590 

 Federal Transit Administration, 
Region IX 

201 Mission Street, Suite 1650 
San Francisco, CA 94105-1839 

 Director 
Office of Environmental Policy and 
Compliance  
Department of the Interior  

Main Interior Building, MS 2462  
1849 “C” Street, NW 
Washington, DC 20240 
ATTN: Bureau of Indian Affairs; 
Bureau of Land Management; 
Bureau of Ocean Energy Management; 
Bureau of Reclamation; 
National Park Service; 
Office of Surface Mining; 
U.S. Fish and Wildlife Service; 
U.S. Geological Survey; 
DOI Regional Environmental Officer; 

 South West Regional Office: 
National Marine Fisheries Services 

501 West Ocean Blvd. 
Long Beach, CA 90802-4213 

 Director 
Office of Environmental Management 
U.S. Department of Energy 

1000 Independence Ave., SW 
Washington, DC 20590 

 Centers for Disease Control  
National Center for Environmental 
Health  

1600 Clifton Road  
Atlanta, GA 30333 

 U.S. Army Corps of Engineers, Los 
Angeles District 
Attention: CESPL-CO-R 

911 Wilshire Boulevard, Suite 1101 
P.O. Box 532711 
Los Angeles, CA 90053-2325 

 Environmental Clearance Officer  
Department of Housing and Urban 
Development 

450 Golden Gate Avenue 
P.O. Box 36003 
San Francisco, CA 94102 

 Natural Resources Conservation Service, 
Area 4 

4500 Glenwood Drive, Building B 
Riverside, CA 92501-3042 

 Regional Director 
Federal Emergency Management Agency 

1111 Broadway, Suite 1200 
Oakland, CA 94607-4052 
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Name Organization  Address 

 National Park Service 
Pacific Great Basin System Support 
Office 

1111 Jackson Street, Suite 700 
Oakland, CA 94607 

State Agencies 

 California Native American Heritage 
Commission - Exec. Secretary 

915 Capitol Mall, Room 364 
Sacramento, CA 95814-4801 

 California Highway Patrol Central LA 
Area Office (590) 

777 West Washington Boulevard 
Los Angeles, CA 90014-4113 

 Environmental Review Section Office of 
Historic Preservation 

1416 Ninth Street, Room 1442 
Sacramento, CA 94296-5510 

Al Padilla California Coastal Commission 200 Ocean Gate, 10th Floor 
Long Beach, CA 90802-4316 

 California Dept. of Fish & Game 
South Coast Region #5 

3883 Ruffin Road, Suite A 
San Diego, CA 92123-4813 

 California Dept. of Transportation 
District 7, Regional Planning 

100 South Main Street 
Los Angeles, CA 90012-3712 

 CAL-EPA, Dept. of Toxic Substances 
Control (DTSC) 

5796 Corporate Avenue 
Cypress, CA 90630-4700 

Hamid Aghasharif California Dept. of Transportation 
District 7 

100 South Main Street 
Los Angeles, CA 90012 

 Environmental Review Section  
Office of Historic Preservation 

1416 Ninth Street, Room 1442 
Sacramento, CA 94296-5510  

Vin Kumar California Dept. of Transportation 
District 7 

100 South Main Street  
Los Angeles, CA 90012  

Michael Enwedo  California Dept. of Transportation 
District 7 

100 South Main Street  
Los Angeles, CA 90012  

Steve Novotny  California Dept. of Transportation 
District 7 

100 South Main Street  
Los Angeles, CA 90012  

Mine Struhl  California Dept. of Transportation 
District 7 

100 South Main Street  
Los Angeles, CA 90012  

 California Transportation Commission 
Commission Chair 

1120 N Street  
Room 2221 (MS-52)  
Sacramento, CA 95814 

 Headquarters Division of Environmental 
Analysis (for CTC Submission) 

1120 N Street, MS 27 
PO Box 942874 
Sacramento, CA 94274-0001 

 Caltrans 
Division of Environmental Analysis 
NEPA Assignment Office – MS 27 

PO Box 942874 
Sacramento, CA 94274-0001 

 California Native Plant Society  2707 K Street, Suite 1  
Sacramento, CA 95816-5113 

 California Wildlife Federation  1012 J Street 
Sacramento, CA 95814 
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Name Organization  Address 

 California State Clearinghouse For USPS Delivery: 
 
CA State Clearinghouse  
P.O. Box 3044 
Sacramento, CA 95812-3044 
 
For courier (including UPS, Fed-Ex, etc.) 
and hand delivery: 
 
1400 Tenth Street  
Sacramento, CA 95814 

Local Agencies 

 City of Los Angeles Department of City 
Planning 

ATTN: Environmental Review  
200 North Spring Street, RM 750 
Los Angeles, CA 9012-3243 

 City of Los Angeles Department of 
Transportation Westside Planning 

7166 West Manchester Avenue 
Los Angeles, CA 90045-3509 

 County of Los Angeles Department of 
Public Works Land Development 
Division 

900 South Fremont Avenue 
Alhambra, CA 91803-1331 

 Southern California Association of 
Governments, Environmental Review 

818 W. Seventh Street, 12th Floor 
Los Angeles, CA 90017-3435 

 Regional Water Quality Control Board 
Los Angeles Region #4, Environmental 
Review 

320 West 4th Street, Suite 200 
Los Angeles, CA 90013-2343 

 City of Malibu 
Planning Department 

23815 Stuart Ranch Road 
Malibu, CA 90265 

 Los Angeles County Metropolitan 
Transportation Authority (METRO) 
ATTN: Environmental Review 

One Gateway Plaza - Mail Stop 99-23-2 
Los Angeles, CA 90012-3745 

 Planning Director 
County of LA Dept. of Regional 
Planning 
Room 150 Hall of Records 

320 West Temple Street 
Los Angeles, CA 90012-3216 

 City of Los Angeles 
Department of Transportation 
ATTN: Environmental Review 

100 South Main Street, 10th Floor 
Los Angeles, CA 90012-3712 

 County of Los Angeles Department of 
Public Works 
Bureau of Engineering 

1149 South Broadway, Suite 700 
Los Angeles, CA 90015-2213 

 Los Angeles County Registrar-
Recorder/County Clerk 

12400 Imperial Hwy. 
Norwalk, CA 90650 

 Los Angeles County Board of 
Supervisors 

500 W Temple St #383 
Los Angeles, CA 90012 

 Los Angeles LAFCO 80 S Lake Ave #870 
Pasadena, CA 91101 
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Name Organization  Address 

City of Santa Monica 

 Santa Monica Chamber of Commerce 1234 6th St #100 
Santa Monica, CA 90401 

 Big Blue Bus Administrative Office 1660 7th Street 
Santa Monica, CA 90401-3343 

Sandra Lyon Superintendent, SM-Malibu Unified 
School District 

1651 16th Street 
Santa Monica, CA 90404-3801 

 SCAQMD 
ATTN: Environmental Review 

21805 East Copley Drive 
Diamond Bar, CA 91765-4182 

 Santa Monica Convention & Visitors 
Bureau 

2427 Main Street 
Santa Monica, CA 90405 

Margaret Bach  Santa Monica Landmarks Commission 1685 Main Street Room 212  
Santa Monica 90401  

 Santa Monica City Council 1685 Main St #200 
Santa Monica, CA 90401 

Elected/Appointed Officials 

Councilmember Kevin 
McKeown 

Santa Monica City Council 848 E 16th Street 
Santa Monica, CA 90403 

Councilmember Tony 
Vazquez 

Santa Monica City Council 1685 Main Street, Room 209 
Santa Monica, CA 90401 

Councilmember 
Gleam Davis 

Santa Monica City Council 1685 Main Street, Room 209 
Santa Monica, CA 90401 

Councilmember Sue 
Himmelrich 

Santa Monica City Council 1685 Main Street, Room 209 
Santa Monica, CA 90401 

Councilmember Pam 
O'Connor 

Santa Monica City Council 1685 Main Street, Room 209 
Santa Monica, CA 90401 

Councilmember Terry 
O'Day 

Santa Monica City Council 1685 Main Street, Room 209 
Santa Monica, CA 90401 

Councilmember Ted 
Winterer 

Santa Monica City Council 1685 Main Street, Room 209 
Santa Monica, CA 90401 

Senator Diane 
Feinstein 

United States Senate 11111 Santa Monica Blvd, Suite 915 
Los Angeles, CA 90025 

Senator Kamala Harris United States Senate Office of the Attorney General 
300 South Spring Street 
Los Angeles, CA 90013 

Congressman Ted 
Lieu  

33rd Congressional District of California 5055 Wilshire Boulevard, Suite 310 
Los Angeles, CA 90036 

Organizations, Businesses, and Individuals 

 Northeast Neighbors P O Box 3389 
Santa Monica, CA 90408 

Mark Olson, Public 
Affairs Region 
Manager 

Southern California Edison 1721 22nd Street 
Santa Monica, CA 90404 

 Southern California Edison 
Local Governmental Affairs 
Land Use/Environmental Coordinator 

2244 Walnut Grove Avenue 
Rosemead, CA 91770-3714 
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Name Organization  Address 

 Santa Monica Conservancy P.O. Box 653 
Santa Monica, CA 

Karen Cadavona Southern California Edison 
Third Party Environmental Review 

2244 Walnut Grove Avenue 
Rosemead, CA 91770-3714 

Alin Wall Wilshire-Montana Neighborhood 
Coalition 

P.O. Box 607 
Santa Monica, CA 90406 

 Pico Neighborhood Association 1705 Pico Boulevard, Box 125 
Santa Monica, CA 90405-1648 

 North of Montana Neighborhood 
Association 

1112-C Montana Avenue 
Santa Monica, CA 90403 

 Ocean Park Association P.O. Box 5006 
Santa Monica, CA 90409-5006 

Jack DeNicola The Lobster  1602 Ocean Avenue 
Santa Monica, CA 90401 

Christine Rohde  13967 Marquesas Way #30  
Marina Del Rey, CA 90292  

Heather Doyle Santa Monica Pier Aquarium 1600 Ocean Front Walk 
Santa Monica, CA 90401  

 Kenneth Linzer  
Hobart Linzer LLP 

777 S. Figueroa Street 
Suite 4000 
Los Angeles, CA 90017 

Richard Bloom  2800 28th Street, Suite 150 
Santa Monica, CA 90405  

Kathleen Rawson Downtown Santa Monica Inc. 1351 3rd Street Promenade, Suite 201 
Santa Monica, CA 90401  

 Friends of Sunset Park P.O. Box 5823 
Santa Monica, CA 90409  

William Dale Brantley  4712 Admiralty Way #311  
Marina Del Rey, CA 90292  

Chris Volaski  708 Pacific Street 
Santa Monica, CA 90405 

 Los Angeles County Bicycle Coalition 634 S. Spring Street, Suite 821 
Los Angeles, CA 90014  

 Santa Monica Conservancy P.O. Box 653  
Santa Monica, California  

Andrew Hoyer  Mid-City Neighbors 1441 24th Street  
Santa Monica, CA 90404  

Martin Mink   22 Encanto Drive,  
Rolling Hills Estate, CA 90274  

Alix Hobbs  Heal The Bay 1444 9th Street,  
Santa Monica, CA 90401  

Ellen Brennan   1659 Ocean Front Walk #102  
Santa Monica, CA 90401  

Florette Mink  Russell No 8 Santa Monica Properties 
LLC 

4549 Alla Rd No 5  
Marina Del Rey, CA 90292  

Ben Allan   3250 Ocean Park Blvd., Suite 370  
Santa Monica, CA 90405  
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Name Organization  Address 

 Business Operations 
University of California  

1111 Franklin St. 
Oakland, CA 94607-5200 

 California State University 
Office of the Chancellor 

401 Golden Shore Boulevard  
Long Beach, CA 90802-4210 

 Sierra Club 1414 K Street, Suite 500 
Sacramento, CA 95814 

 Museum of Vertebrate Zoology  3101 Valley Life Sciences Building 
Berkeley, CA 94720-3160 
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Appendix A. CEQA Checklist 

Supporting documentation for all California Environmental Quality Act (CEQA) checklist 
determinations is provided in Chapters 2 and 3 of this Environmental Impact Report/ 
Environmental Assessment (EIR/EA). Documentation for “No Impact” determinations is provided 
at the beginning of Chapter 2. A discussion of all impacts, avoidance, minimization, and/or 
mitigation measures is provided under the appropriate topic headings in Chapters 2 and 3.  
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CITY OF SANTA MONICA 

INITIAL STUDY 

AND NEIGHBORHOOD IMPACT STATEMENT 

1. Project title: 

 Santa Monica Pier Bridge Replacement Project 

2. Lead agency name and address: 

 City of Santa Monica 

 1685 Main Street 

 Santa Monica, CA 90407 

3. Contact person and phone number: 

 Selim Eren, P.E., Civil Engineer 

 Engineering Services Division, City of Santa Monica 

 (310) 458-2200 ext. 5107 

4. Project location: 

Extending west approximately 490 feet from intersection of Colorado Avenue and Ocean 

Avenue to the Santa Monica Pier. 

5. Project applicant/sponsor's name and address: 

 City of Santa Monica 

 1685 Main Street 

 Santa Monica, CA 90407 

6. General plan designation: 

 Oceanfront District 

7. Zoning: 

 Oceanfront District 

8. Description of project (attach additional pages as necessary): 

The City of Santa Monica and the California Department of Transportation are proposing the 

replacement of the existing, structurally deficient Santa Monica Pier Bridge with a new multi-

modal bridge to meet current seismic and Americans with Disabilities Acts standards.  

9. Surrounding land uses and setting: 

The project site is surrounded by existing residential properties, businesses, roads, public 

walkways, a park, and structures on all sides and underneath the bridge. Institutional uses 

within walking distance to the Pier include the Santa Monica City Hall and the Rand 

Corporation, both located east of the Pier. 
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10. Project approvals required (e.g., development review permits, conditional use permits, or 

development agreements.) 

The following permits or approvals would be required to construct the proposed project: 

Agency Permit/Approval 

California Coastal Commission Coastal Development Permit 

California State Historic Preservation 

Officer 

Approval/Concurrence of Finding of Effect and 

Memorandum of Agreement 

Los Angeles Regional Water Quality 

Control Board 

National Pollutant Discharge Elimination System permit 

City of Santa Monica City Council Approval of project and CEQA document 

Private Property Owner Temporary Construction Easement for property on north 

side of Moss Avenue 

Caltrans Approval of NEPA document and encroachment 

permit for Pacific Coast Highway 
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FIGURE 1 – VICINITY MAP 
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FIGURE 2 – PROJECT LOCATION MAP 
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FIGURE 3 – ADA-COMPLIANT ROUTE OPTION A – ALTERNATIVES 1 AND 2 
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FIGURE 4 – ADA-COMPLIANT ROUTE OPTION A – ALTERNATIVE 3 
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FIGURE 5 – ADA-COMPLIANT ROUTE OPTION B – ALTERNATIVES 1 AND 2 
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FIGURE 6 – ADA-COMPLIANT ROUTE OPTION B – ALTERNATIVE 3 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 

The environmental factors checked below would be potentially affected by this project, 

involving at least one impact that is a "Potentially Significant Impact" as indicated by the 

checklist on the following pages. 

 Aesthetics/Shadows   
Agriculture and Forestry 

Resources  
 Air Quality 

 Biological Resources  Construction Effects  Cultural Resources  

 Greenhouse Gas Emissions  Geology/Soils  
Hazards & Hazardous 

Materials 

 Hydrology/Water Quality   Land Use/Planning  Mineral Resources  

 Neighborhood Effects  Noise   Population/Housing 

 Public Services   Recreation   
Mandatory Findings of 

Significance  

 Transportation/Traffic  Utilities/Service Systems    
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DETERMINATION: (To be completed by the Lead Agency) 

On the basis of this initial evaluation: 

 
I find that the proposed project COULD NOT have a significant effect on the 

environment, and a NEGATIVE DECLARATION will be prepared. 

 

I find that although the proposed project could have a significant effect on the 

environment, there will not be a significant effect in this case because revisions in the 

project have been made by or agreed to by the project proponent. A MITIGATED 

NEGATIVE DECLARATION will be prepared. 

 
I find that the proposed project MAY have a significant effect on the environment, 

and an ENVIRONMENTAL IMPACT REPORT is required. 

 

I find that the proposed project MAY have a "potentially significant impact" or 

"potentially significant unless mitigated" impact on the environment, but at least one 

effect 1) has been adequately analyzed in an earlier document pursuant to 

applicable legal standards, and 2) has been addressed by mitigation measures based 

on the earlier analysis as described on attached sheets. An ENVIRONMENTAL IMPACT 

REPORT is required, but it must analyze only the effects that remain to be addressed. 

 

I find that although the proposed project could have a significant effect on the 

environment, because all potentially significant effects (a) have been analyzed 

adequately in an earlier EIR or NEGATIVE DECLARATION pursuant to applicable 

standards, and (b) have been avoided or mitigated pursuant to that earlier EIR or 

NEGATIVE DECLARATION, including revisions or mitigation measures that are imposed 

upon the proposed project, nothing further is required. 

 

 

_________________________________________________________ 

Rachel Kwok 

Environmental Planner 

 

 

_____7/5/2017__________ 

Date 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

I. AESTHETICS/SHADOWS. Would the project:  

a) Have a substantial adverse effect on a 

scenic vista? 
    

b) Substantially damage scenic resources, 

including, but not limited to, trees, rock 

outcroppings, and historic buildings within a 

state scenic highway?  

    

c) Substantially degrade the existing visual 

character or quality of the site and its 

surroundings? 

    

d) Create a new source of substantial light or 

glare that would adversely affect day or 

nighttime views in the area? 

    

e) Produce extensive shadows affecting 

adjacent uses or property? 
    

 

Discussion: 

a), b), c), d), e) See discussion in Chapter 2, Section 2.1.6 “Visual Resources.” 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact No Impact 

II. AGRICULTURE AND FORESTRY RESOURCES. In determining whether impacts to 

agricultural resources are significant environmental effects, lead agencies may refer to 

the California Agricultural Land Evaluation and Site Assessment Model (1997), prepared 

by the California Department of Conservation as an optional model to use in assessing 

impacts on agriculture and farmland. In determining whether impacts to forest 

resources, including timberland, are significant environmental effects, lead agencies 

may refer to information compiled by the California Department of Forestry and Fire 

Protection regarding the state’s inventory of forest land, including the Forest and 

Range Assessment Project and the Forest Legacy Assessment project; and forest 

carbon measurement methodology provided in Forest Protocols adopted by the 

California Air Resources Board. Would the project: 

a) Convert Prime Farmland, Unique 

Farmland, or Farmland of Statewide 

Importance (Farmland), as shown on the 

maps prepared pursuant to the Farmland 

Mapping and Monitoring Program of the 

California Resources Agency, to non-

agricultural use? 

    

b) Conflict with existing zoning for agricultural 

use, or a Williamson Act contract? 
    

c)  Conflict with existing zoning for, or cause 

rezoning of, forest land (as defined in 

Public Resources Code section 12220(g)), 

timberland (as defined by Public 

Resources Code section 4526), or 

timberland zoned Timberland Production 

(as defined by Government Code section 

51104(g))? 

    

d) Result in the loss of forest land or 

conversion of forest land to non-forest 

use? 

    

e) Involve other changes in the existing 

environment which, due to their location 

or nature, could result in conversion of 

Farmland to non-agricultural use? 

    

 

Discussion: 

See Chapter 2 discussion. The project area is located in a developed area in the City of Santa 

Monica. No agricultural or forest lands are located on the site or immediate area. No impact 

would occur. 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact No Impact 

III. AIR QUALITY. Where available, the significance criteria established by the applicable air 

quality management or air pollution control district may be relied upon to make the 

following determinations. Would the project: 

a) Conflict with or obstruct implementation of 

the applicable air quality plan? 
    

b) Violate any air quality standard or 

contribute substantially to an existing or 

projected air quality violation? 

    

c) Result in a cumulatively considerable net 

increase of any criteria pollutant for which 

the project region is in non-attainment 

under an applicable federal or state 

ambient air quality standard (including 

releasing emissions that exceed 

quantitative thresholds for ozone 

precursors)? 

    

d) Expose sensitive receptors to substantial 

pollutant concentrations? 
    

e) Create objectionable odors affecting a 

substantial number of people? 
    

 

Discussion: 

a), b), c), d), e) See discussion in Chapter 2, Section 2.2.6 “Air Quality.” 
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Mitigation 

Incorporated 

Less Than 

Significant 

Impact No Impact 

IV. BIOLOGICAL RESOURCES. Would the project: 

a) Have a substantial adverse effect, either 

directly or through habitat modifications, 

on any species identified as a candidate, 

sensitive, or special status species in local or 

regional plans, policies or regulations, or by 

the California Department of Fish and 

Game or U.S. Fish and Wildlife Service? 

    

b) Have a substantial adverse effect on any 

riparian habitat or other sensitive natural 

community identified in local or regional 

plans, policies or regulations, or by the 

California Department of Fish and Game or 

U.S. Fish and Wildlife Service? 

    

c) Have a substantial adverse effect on 

federally protected wetlands, as defined 

by Section 404 of the Clean Water Act 

(including, but not limited to, marsh, vernal 

pool, coastal wetlands, etc.), through 

direct removal, filling, hydrological 

interruption or other means? 

    

d) Interfere substantially with the movement 

of any native resident or migratory fish or 

wildlife species or with established native 

resident or migratory wildlife corridors, or 

impede the use of native wildlife nursery 

sites? 

    

e) Conflict with any local policies or 

ordinances protecting biological resources, 

such as a tree preservation policy or 

ordinance? 

    

f) Conflict with the provisions of an adopted 

Habitat Conservation Plan, Natural 

Community Conservation Plan, or other 

approved local, regional or state habitat 

conservation plan? 

    

 



SANTA MONICA PIER BRIDGE REPLACEMENT PROJECT INITIAL STUDY 

City of Santa Monica Initial Study 

July 2017 

Page 16 of 34 

Discussion: 

a) See discussion in Chapter 2, Section 2.3.5 “Threatened Species.” 

b) See discussion in Chapter 2, Section 2.3.1 “Natural Communities.” 

c) See discussion in Chapter 2, Section 2.3.2 “Wetlands and Other Waters.” 

d) See discussion in Chapter 2, Section 2.3.4 “Animal Species.” 

e) See discussion in Chapter 2, Section 2.1.1.3 “Coastal Zone.” 

f) See discussion in Chapter 2, Section 2.1.1.3 “Coastal Zone” and Section 2.3.2 “Wetlands and 

Other Waters.” 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact No Impact 

V. CONSTRUCTION EFFECTS. Would the project: 

a) Have considerable construction-period 

impacts due to the scope, or location of 

construction activities? 

    

 

Discussion: 

a) The proposed project has the potential to result in significant impacts during construction 

related to air quality, biological resources, cultural resources, greenhouse gas emissions, 

hazards/hazardous materials, emergency services, and transportation. However, with 

implementation of mitigation measures, construction activities for the proposed project would 

have less than significant impacts. Please see the corresponding sections of those resources in 

Chapter 2 of this EIR/EA document for a detailed analysis of these areas. 
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Potentially 
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Incorporated 

Less Than 

Significant 

Impact No Impact 

VI. CULTURAL RESOURCES. Would the project: 

a) Cause a substantial adverse change in the 

significance of a historical resource as 

defined in §15064.5? 

    

b) Cause a substantial adverse change in the 

significance of an archaeological resource 

pursuant to §15064.5? 

    

c) Directly or indirectly destroy a unique 

paleontological resource or site or unique 

geological feature? 

    

d) Disturb any human remains, including those 

interred outside of formal cemeteries?  
    

 

Discussion: 

a), b), and d) See discussion in Chapter 2, Section 2.1.7 “Cultural Resources.” 

c) See discussion in Chapter 2, Section 2.2.4 “Paleontology.” 
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No 

Impact 

VII. GEOLOGY AND SOILS. Would the project: 

a) Expose people or structures to potential 

substantial adverse effects, including the risk 

of loss, injury or death, involving: 

    

i) Rupture of a known earthquake fault, as 

delineated on the most recent Alquist-

Priolo Earthquake Fault Zoning Map issued 

by the State Geologist for the area or 

based on other substantial evidence of a 

known fault? Refer to Division of Mines 

and Geology Special Publication 42. 

    

ii) Strong seismic ground shaking?     

iii) Seismic-related ground failure, including 

liquefaction? 
    

iv) Landslides?     

b) Result in substantial soil erosion or the loss of 

topsoil? 
    

c) Be located on a geologic unit or soil that is 

unstable, or that would become unstable as 

a result of the project, and potentially result in 

on- or off-site landslide, lateral spreading, 

subsidence, liquefaction or collapse?  

    

d) Be located on expansive soil, as defined in 

Table 18-1-B of the Uniform Building Code 

(1994), creating substantial risks to life or 

property? 

    

e) Have soils incapable of adequately 

supporting the use of septic tanks or 

alternative wastewater disposal systems 

where sewers are not available for the 

disposal of wastewater? 

    

 

Discussion: 

a), b), c), and d) See discussion in Chapter 2, Section 2.2.3 “Geology” and Chapter 3 “California 

Environmental Quality Act Evaluation.” 

e) The proposed project would not include the use of septic tanks or alternative waste water 

disposal systems. Therefore, no impact would occur. 
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VIII. GREENHOUSE GAS EMISSIONS. Would the project: 

a) Generate greenhouse gas emissions, either 

directly or indirectly, that may have a 

significant impact on the environment? 
    

b) Conflict with an applicable plan, policy or 

regulation adopted for the purpose of 

reducing the emissions of greenhouse 

gases? 

    

 

Discussion: 

a) and b) See discussion in Chapter 3, Section 3.3 Climate Change. The proposed project would 

have less than significant impacts related to greenhouse gas emissions. 
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IX. HAZARDS AND HAZARDOUS MATERIALS. Would the project: 

a) Create a significant hazard to the public or 

the environment through the routine 

transport, use or disposal of hazardous 

materials? 

    

b) Create a significant hazard to the public or 

the environment through reasonably 

foreseeable upset and accident conditions 

involving the release of hazardous materials 

into the environment? 

    

c) Emit hazardous emissions or handle 

hazardous or acutely hazardous materials, 

substances or waste within one-quarter mile 

of an existing or proposed school? 

    

d) Be located on a site which is included on a 

list of hazardous materials sites compiled 

pursuant to Government Code §65962.5 

and, as a result, would it create a significant 

hazard to the public or the environment? 

    

e) For a project located within an airport land 

use plan area or, where such a plan has not 

been adopted, within two miles of a public 

airport or a public use airport, would the 

project result in a safety hazard for people 

residing or working in the project area? 

    

f) For a project within the vicinity of a private 

airstrip, would the project result in a safety 

hazard for people residing or working in the 

project area? 

    

g) Impair implementation of, or physically 

interfere with, an adopted emergency 

response plan or emergency evacuation 

plan? 

    

h) Expose people or structures to a significant 

risk of loss, injury or death involving wildland 

fires, including where wildlands are 

adjacent to urbanized areas or where 

residences are intermixed with wildlands?  
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Discussion: 

a), b), d), g) and h) See discussion in Chapter 2, Section 2.2.5 “Hazardous Waste/Materials.” 

c) The project site is not located within one-quarter mile of an existing or proposed school. 

Therefore, no impact would occur. 

e) and f) The project site is not located within the vicinity of a public use airport, an airport land 

use plan, or a private airstrip. Therefore no impact would occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SANTA MONICA PIER BRIDGE REPLACEMENT PROJECT INITIAL STUDY 

City of Santa Monica Initial Study 

July 2017 

Page 23 of 34 

 

Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

X. HYDROLOGY AND WATER QUALITY. Would the project: 

a) Violate any water quality standards or waste 

discharge requirements? 
    

b) Substantially deplete groundwater supplies or 

interfere substantially with groundwater 

recharge such that there would be a net 

deficit in aquifer volume or a lowering of the 

local groundwater table level (e.g., the 

production rate of pre-existing nearby wells 

would drop to a level which would not 

support existing land uses or planned uses for 

which permits have been granted)? 

    

c) Substantially alter the existing drainage 

pattern of the site or area, including through 

the alteration of the course of a stream or 

river, in a manner which would result in 

substantial erosion or siltation on- or off-site? 

    

d) Substantially alter the existing drainage 

pattern of the site or area, including through 

the alteration of the course of a stream or 

river, or substantially increase the rate or 

amount of surface runoff in a manner that 

would result in flooding on- or off-site? 

    

e) Create or contribute runoff water which 

would exceed the capacity of existing or 

planned stormwater drainage systems or 

provide substantial additional sources of 

polluted runoff? 

    

f) Otherwise substantially degrade water 

quality? 
    

g) Place housing within a 100-year flood hazard 

area as mapped on a federal Flood Hazard 

Boundary or Flood Insurance Rate Map or 

other flood hazard delineation map? 

    

h) Place within a 100-year flood hazard area 

structures that would impede or redirect flood 

flows? 

    

i) Expose people or structures to a significant risk 

of loss, injury or death involving flooding, 

including flooding as a result of a failure of a 

levee or dam? 

    

j) Inundation by seiche, tsunami or mudflow?      
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Discussion: 

a), c), d), e), f), and h) See discussion in Chapter 2, Section 2.2.2 “Water Quality and Stormwater 

Runoff.” 

b) See discussion in Chapter 2, Section 2.1.4 “Utilities/Emergency Services.” 

g) The proposed project does not include housing. Therefore, no impact would occur. 

i) The proposed project is not in the vicinity of a levee or dam. Therefore, no impact would 

occur. 

j) See discussion in Chapter 2, Section 2.2.1 “Hydrology and Floodplain.” 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XI. LAND USE AND PLANNING. Would the project: 

a) Physically divide an established community?     

b) Conflict with any applicable land use plan, 

policy or regulation of an agency with 

jurisdiction over the project (including, but not 

limited to, the general plan, specific plan, 

local coastal program or zoning ordinance) 

adopted for the purpose of avoiding or 

mitigating an environmental effect? 

    

c) Conflict with any applicable habitat 

conservation plan or natural community 

conservation plan? 

    

 

Discussion: 

a), b), and c) See discussion in Chapter 2, Section 2.1.1 “Land Use.” 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XII. MINERAL RESOURCES. Would the project: 

a) Result in the loss of availability of a known 

mineral resource that would be of value to the 

region and the residents of the state? 

    

b) Result in the loss of availability of a locally 

important mineral resource recovery site 

delineated on a local general plan, specific 

plan or other land use plan?  

    

 

Discussion: 

a) and b) The project consists of the existing Santa Monica Pier Bridge and developed land in 

Santa Monica. The proposed project would include the replacement of the existing bridge. As 

evidenced by discussion in Chapter 2, Section 2.1.1 “Land Use,” the project site is not zoned for 

mineral resource extraction. 



SANTA MONICA PIER BRIDGE REPLACEMENT PROJECT INITIAL STUDY 

City of Santa Monica Initial Study 

July 2017 

Page 27 of 34 

 

Potentially 

Significant 

Impact 

Less Than 

Significant 

With Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XIII. NEIGHBORHOOD EFFECTS. Would the project: 

a) Have considerable effects on the City’s 

residential neighborhoods? 
    

 

Discussion: 

a) See discussion in Chapter 2. Operation of the proposed project under Alternative 3 would 

result in redistribution of vehicular traffic entering and exiting the Pier Deck Parking Lot, resulting 

in increased congestion in streets south of the Pier that cannot be feasibly mitigated to less than 

significant. 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XIV. NOISE. Would the project result in: 

a) Exposure of persons to or generation of noise 

levels in excess of standards established in 

the local general plan or noise ordinance or 

of applicable standards of other agencies? 

    

b) Exposure of persons to or generation of 

excessive ground-borne vibration or ground-

borne noise levels? 

    

c) A substantial permanent increase in ambient 

noise levels in the project vicinity above 

levels existing without the project? 

    

d) A substantial temporary or periodic increase 

in ambient noise levels in the project vicinity 

above levels existing without the project? 

    

e) For a project located within an airport land 

use plan area or, where such a plan has not 

been adopted, within two miles of a public 

airport or a public use airport, would the 

project expose people residing or working in 

the project area to excessive noise levels? 

    

f) For a project within the vicinity of a private 

airstrip, would the project expose people 

residing or working in the project area to 

excessive noise levels?  

    

 

Discussion: 

a), b), c), and d) See discussion in Chapter 2, Section 2.2.7 “Noise” and Chapter 3 “California 

Environmental Quality Act Evaluation.” 

e) and f) The project site is not located within the vicinity of a public use airport, an airport land 

use plan, or a private airstrip. Therefore no impact would occur. 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XV. POPULATION AND HOUSING. Would the project: 

a) Induce substantial population growth in an 

area, either directly (e.g., by proposing new 

homes and businesses) or indirectly (e.g., 

through extension of roads or other 

infrastructure)? 

    

b) Displace substantial numbers of existing 

housing, necessitating the construction of 

replacement housing elsewhere? 

    

c) Displace substantial numbers of people, 

necessitating the construction of 

replacement housing elsewhere? 

    

 

Discussion: 

a) See discussion in Chapter 2, Section 2.1.2 Growth. 

b) and c) See discussion in Chapter 2, Section 2.1.3.2 Relocations and Real Property Acquisition. 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XVI. PUBLIC SERVICES. Would the project result in substantial adverse physical impacts 

associated with the provision of new or physically altered governmental facilities, need for 

new or physically altered governmental facilities, the construction of which could cause 

significant environmental impacts, in order to maintain acceptable service ratios, response 

times or other performance objectives for any of the public services: 

a) Fire protection?     

b) Police protection?     

c) Schools?     

d) Parks?     

e) Other public facilities?      

 

Discussion: 

a) and b) Fire protection and police protection: See discussion in Chapter 2, Section 2.1.4 

“Utilities/Emergency Services” 

c) and e) Schools and Other public facilities: See discussion in Chapter 3, “California 

Environmental Quality Act Evaluation.” 

d) Parks: See discussion in Chapter 2, Section 2.1.1.4 “Parks and Recreational Facilities.” 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XVII. RECREATION.  

a) Would the project increase the use of 

existing neighborhood and regional parks or 

other recreational facilities such that 

substantial physical deterioration of the 

facility would occur or be accelerated? 

    

b) Does the project include recreational 

facilities, or require the construction or 

expansion of recreational facilities, which 

might have an adverse physical effect on 

the environment? 

    

 

Discussion: 

a) and b) See discussion in Chapter 2, Section 2.1.14 “Parks and Recreational Facilities.” 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XVIII. TRANSPORTATION/TRAFFIC. Would the project: 

a) Conflict with an applicable plan, ordinance 

or policy establishing measures of 

effectiveness for the performance of the 

circulation system, taking into account all 

modes of transportation including mass 

transit and non-motorized travel and 

relevant components of the circulation 

system, including but not limited to 

intersections, streets, highways and freeways, 

pedestrian and bicycle paths, and mass 

transit? 

    

b) Conflict with an applicable congestion 

management program, including, but not 

limited to level of service standards and 

travel demand measures, or other standards 

established by the county congestion 

management agency for designated roads 

or highways? 

    

c) Result in a change in air traffic patterns, 

including either an increase in traffic levels or 

a change in location that results in 

substantial safety risks? 

    

d) Substantially increase hazards due to a 

design feature (e.g., sharp curves or 

dangerous intersections) or incompatible 

uses (e.g., farm equipment)? 

    

e) Result in inadequate emergency access?     

f) Conflict with adopted policies, plans, or 

programs regarding public transit, bicycle, or 

pedestrian facilities, or otherwise decrease 

the performance or safety of such facilities? 

    

 

Discussion: 

a), b), c), d), e) and f) See discussion in Chapter 2, Section 2.1.5 “Traffic and 

Transportation/Pedestrian and Bicycle Facilities.” 
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Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Incorporate

d 

Less Than 

Significant 

Impact 

No 

Impact 

IX. UTILITIES AND SERVICE SYSTEMS. Would the project: 

a) Exceed wastewater treatment requirements 

of the applicable Regional Water Quality 

Control Board? 

    

b) Require or result in the construction of new 

water or wastewater treatment facilities or 

expansion of existing facilities, the 

construction of which could cause significant 

environmental effects? 

    

c) Require or result in the construction of new 

storm water drainage facilities or expansion 

of existing facilities, the construction of which 

could cause significant environmental 

effects? 

    

d) Have sufficient water supplies available to 

serve the project from existing entitlements 

and resources, or are new or expanded 

entitlements needed? 

    

e) Result in a determination by the wastewater 

treatment provider that serves or may serve 

the project that it has adequate capacity to 

serve the project’s projected demand, in 

addition to the provider’s existing 

commitments? 

    

f) Be served by a landfill with sufficient 

permitted capacity to accommodate the 

project’s solid waste disposal needs? 

    

g) Comply with federal, state, and local statutes 

and regulations related to solid waste? 
    

 

Discussion: 

a), b), c), d), e), f), and g) See discussion in Chapter 2, Section 2.1.4 “Utilities/Emergency 

Services.” 
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Impact 
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With 
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Incorporated 

Less Than 

Significant 

Impact 

No 

Impact 

XX. MANDATORY FINDINGS OF SIGNIFICANCE 

a) Does the project have the potential to 

degrade the quality of the environment, 

substantially reduce the habitat of a fish or 

wildlife species, cause a fish or wild-life 

population to drop below self-sustaining 

levels, threaten to eliminate a plant or 

animal community, reduce the number or 

restrict the range of rare or endangered 

plants or animals, or eliminate important 

examples of the major periods of California 

history or prehistory? 

    

b) Does the project have impacts that are 

individually limited, but cumulatively 

considerable? "Cumulatively considerable" 

means that the incremental effects of a 

project are considerable when viewed in 

connection with the effects of past projects, 

the effects of other current projects, and the 

effects of probable future projects. 

    

c) Does the project have environmental effects 

that will cause substantial adverse effects on 

human beings, either directly or indirectly? 

    

 

Discussion: 

a) See discussion in Chapters 2 and 3b) See discussion in Chapter 2, Section 2.4, and Chapter 3, 

Section 3.3 

c) See discussion in Chapters 2 and 3 
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Appendix B Section 4(f) 
The environmental review, consultation, and any other action required in accordance with 
applicable federal laws for this project is being, or has been, carried-out by Caltrans under its 
assumption of responsibility pursuant to 23 USC 327. 

Introduction 

Section 4(f) of the Department of Transportation Act of 1966, codified in federal law at 49 
United States Code (USC) 303, declares that “it is the policy of the United States Government 
that special effort should be made to preserve the natural beauty of the countryside and public 
park and recreation lands, wildlife and waterfowl refuges, and historic sites.” 

Section 4(f) specifies that the Secretary [of Transportation] may approve a transportation 
program or project . . . requiring the use of publicly owned land of a public park, recreation area, 
or wildlife and waterfowl refuge of national, state, or local significance, or land of an historic site 
of national, state, or local significance (as determined by the federal, state, or local officials 
having jurisdiction over the park, area, refuge, or site) only if: 

• there is no prudent and feasible alternative to using that land; and 

• the program or project includes all possible planning to minimize harm to the park, 
recreation area, wildlife and waterfowl refuge, or historic site resulting from the use. 

Section 4(f) further requires consultation with the Department of the Interior and, as appropriate, 
the involved offices of the Department of Agriculture and the Department of Housing and Urban 
Development in developing transportation projects and programs that use lands protected by 
Section 4(f).  If historic sites are involved, then coordination with the State Historic Preservation 
Officer (SHPO) is also needed. 

Description of Proposed Project 

The City of Santa Monica (City) and the California Department of Transportation (Caltrans) are 
proposing replacement of the Santa Monica Pier Bridge. The proposed project would be subject 
to both the California Environmental Quality Act (CEQA) and the federal National 
Environmental Policy Act (NEPA). The City of Santa Monica is the lead agency under CEQA, 
and Caltrans is the lead agency under NEPA. 

The proposed project would include replacement of the existing, structurally deficient pier bridge 
with a safer multi-modal bridge that would meet current seismic and Americans with Disabilities 
Act (ADA) standards. Bridge replacement would include improvements at the west and east 
approaches and on the pier.  

Three build alternatives, in addition to the No-Build Alternative, are being considered: 

• Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary 
Vehicle Access Bridge on Moss Avenue during Construction 
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• Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary 
Vehicle Access Ramp North of the Pier and the Existing Bridge during Construction 

• Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement Bridge 
for Pedestrian, Bicycle, Emergency, and Limited Access at the Existing Alignment and New 
Permanent Vehicle-Only Bridge at Moss Avenue 

The primary purposes and objectives of the proposed project (detailed in Chapter 1 of this 
EIR/EA) are to provide a bridge that would be structurally sound and seismically resistant, and to 
provide adequate and safe access to the Pier by all users, including pedestrians, bicyclists, 
motorists, and emergency vehicles. The proposed project seeks to achieve those objectives while 
preserving the historic character of the Pier and adjacent historic structures, including the Pier 
entrance sign, as well as maintaining continuous access to the Pier for all users, including 
maintaining City and Pier business operations during construction. 

List and Description of Section 4(f) Resources 

Resources that are subject to Section 4(f) consideration include publicly owned lands of a public 
park/recreation area; a wildlife or waterfowl refuge of national, state, or local significance; or a 
historic site of national, state, or local significance, whether publicly or privately owned. Only 
those resources within 0.25 mile of the proposed project could be affected by the project; thus, 
those resources were considered in determining any potential use of Section 4(f) resources by the 
project build alternatives. Public parks and recreational resources within that distance include 
Santa Monica Pier, Palisades Park, the beach promenade (Ocean Front Walk) and bike path, 
(Marvin Braude Bike Trail,) Tongva Park, Chess Park, and Santa Monica State Beach. Three 
historic resources have been identified within the area of potential effects (APE): Looff’s 
Hippodrome (listed on the National Register of Historic Places [National Register]), the Santa 
Monica Pier sign (determined eligible for the National Register), and Palisades Park (determined 
eligible for the National Register). These resources are all shown in Figure B-1.  

All Section 4(f) resources in the study area are listed in Table B-1, along with their use status. As 
shown in the table, Build Alternatives 1, 2, and 3 would result in a de minimis finding for one 
Section 4(f) resource, Santa Monica Pier. As discussed under Impacts on Santa Monica Pier, 
below, the temporary occupancy of land from Santa Monica Pier under Alternatives 1 and 2, and 
the permanent incorporation of land from Santa Monica Pier under Alternative 3 would have only 
minor effects on the resources and would not adversely affect the protected activities, features, or 
attributes of the pier that qualify it as a public recreation area under Section 4(f). Therefore, 
Caltrans has made a preliminary de minimis finding regarding those effects.  
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Figure B-1: Section 4(f) Resources 

 
 
Source: ICF International, 2016.  
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Table B-1: Summary of Section 4(f) Resources and Use Status 

Name of Section 
4(f) Resource 

Type of Section 4(f) 
Resource 

Alternative 1  
Use Status 

Alternative 2  
Use Status 

Alternative 3  
Use Status 

Santa Monica Pier Public Recreation Area De Minimis De Minimis De Minimis 
Palisades Park Public Park No Use 

(Temporary 
Occupancy 
Exception) 

No Use 
(Temporary 
Occupancy 
Exception) 

No Use 
(Temporary 
Occupancy 
Exception) 

Palisades Park Historic Resource No Use 
(Temporary 
Occupancy 
Exception) 

No Use 
(Temporary 
Occupancy 
Exception) 

No Use 
(Temporary 
Occupancy 
Exception) 

Marvin Braude 
Bike Trail 

Public Recreational 
Trail/Path 

No Use 
(Temporary 
Occupancy 
Exception) 

No Use 
(Temporary 
Occupancy 
Exception) 

No Use 
(Temporary 
Occupancy 
Exception) 

Ocean Front Walk Public Recreation 
Path/Promenade 

No Use 
(Temporary 
Occupancy 
Exception) 

No Use 
(Temporary 
Occupancy 
Exception) 

No Use 
(Temporary 
Occupancy 
Exception) 

Tongva Park Public Park No Use No Use No Use 
Chess Park Public Park No Use No Use No Use 
Santa Monica State 
Beach 

Public Recreation Area No Use No Use No Use 

Historic Looff 
Hippodrome 

Historic Resource No Use No Use No Use 

Historic Santa 
Monica Pier Sign 

Historic Resource No Use No Use No Use 

 

It was also determined that none of the build alternatives would result in the permanent 
incorporation, temporary occupancy, or constructive use of any other resources in the study area, 
as listed in Table B-1 and shown in Figure B-1. Those resources are described in detail under 
Other Resources Evaluated Relative to the Requirements of Sections 4(f), below, which also 
provides the analysis for documenting why the build alternatives would not result in the 
permanent incorporation, temporary occupancy, or constructive use of those resources under 
Section 4(f). Resources in which Section 6(f) funds were used are identified on the California 
Department of Parks and Recreation web site.1,2 Based on those sources, it was determined that 
Land and Water Conservation Act (L&WCA) funds were not used for any resources within the 
project study area. The applicability of Section 6(f) is discussed under Section 6(f) 
Consideration, below. 

                                                        
1 California Department of Parks and Recreation. 2016. California State Parks Announces Recommendations for 
$8.8M in Local Projects. News release. May 26. Available: www.parks.ca.gov/pages/1008/files/ 
2016_lwcf_recommendations_press_release_5.26.2016.pdf. 
2 California Department of Parks and Recreation. 2016. Land and Water Conservation Fund. Available: 
www.parks.ca.gov/?page_id=21360. 
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Impacts on Santa Monica Pier  

Description of Santa Monica Pier 

Santa Monica Pier qualifies for Section 4(f) protection as a public recreation area. The pier is 
owned and managed by the City of Santa Monica and open to the public. The primary activities, 
features, or attributes enjoyed by most visitors are free and open to the public, including strolling 
along the pier, fishing, and enjoying views of the Pacific Ocean and surrounding coastline. The 
pier also includes a parking lot on the deck; the historic Hippodrome building, which houses a 
carousel; amusement games and rides in the Pacific Park area, which is operating under a lease 
with the City; several restaurants; shops; vendor carts; the Santa Monica Pier Aquarium; an 
arcade; a trapeze school; the Carousel Park area, which features ornamental play structures; 
restrooms; and offices for the Harbor Unit of the Santa Monica Police Department. Santa Monica 
Pier and the surrounding Santa Monica State Beach also serve as public gathering spaces for 
events such as concerts and festivals.  

Though previously reviewed as a potential historic resource, the pier was subsequently 
determined not eligible for the National Register. It is however a City Landmark. Santa Monica 
Pier presents several activities, features, or attributes that qualify it for protection under 
Section 4(f). As described in the City’s Parks and Recreation Master Plan, Santa Monica Pier is 
described as a public gathering place that serves as 

a popular beach-oriented amusement center. The pier has a tradition of providing seaside 
recreation and entertainment that dates back to the turn of the century. It differs from other piers 
in the region in that it provides low-cost entertainment, including a carousel (25-cent rides), video 
arcades, and off-pier fishing. It is a regional recreational draw and also serves the local 
community through a variety of City-sponsored cultural programs, including art shows and 
concerts. 

The Parks and Recreation Master Plan also states the Pier, the Third Street Promenade, and the 
beach are the most used open space areas in the city, with nine out of 10 Santa Monicans visiting 
these venues regularly.  

Use of Santa Monica Pier 

Alternative 1 

Under Alternative 1, small portions of Santa Monica Pier would be incorporated into the project 
(i.e., where the pier bridge would tie in to the existing pier, including the area above the 
aquarium). In addition, the project would require retrofit and strengthening work on the pier 
deck. Portions of the pier would be temporarily blocked off from public use during construction. 
This incorporation of land would be minor and would not affect the primary recreational 
activities, features, or attributes of the pier. However, under Alternative 1, a temporary vehicle 
access bridge would be constructed above and within the southeast corner of the pier, an area 
known as Carousel Park. Carousel Park is located on the same parcel as the pier parking lot, 
Hippodrome, and stairway from the beach promenade and bike path. According to the City’s Parks 
and Recreation Master Plan, Carousel Park is not officially listed as a standalone park but, rather, 
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one of several features and attributes at Santa Monica Pier. Nonetheless, construction of 
Alternative 1, including the temporary vehicular bridge along Moss Avenue, would require 
temporary closure of the southeast portion of the pier and the removal of some facilities. Upon 
completion of construction, the temporary vehicle access bridge would be removed, and the 
Carousel Park area of the pier would be restored to a condition at least as good as its 
preconstruction condition. 

Although some temporary occupancy is required to construct portions of the pier bridge and/or 
the temporary Moss Avenue bridge, the temporary occupancy would be minor and short in 
duration. Furthermore, pedestrian, bicycle, and automobile traffic would be redirected around 
construction activities. The primary protected activities, features, or attributes of the pier, 
including strolling, fishing, and enjoying low-cost entertainment at the Hippodrome and Pacific 
Park, would not be affected and would remain accessible during construction. Upon completion 
of construction, proximity impacts on the pier due to the proposed project would not cause a 
constructive use of the pier because the proximity impacts would not substantially impair the 
protected activities, features, or attributes of the pier that qualify it as a public recreation area 
under Section 4(f); in fact, the proposed project would improve access to the pier.  

Alternative 2  

Alternative 2 would result in a use of Santa Monica Pier similar to that of Alternative 1, with the 
exception that Alternative 2 would not include a temporary bridge along Moss Avenue to the 
southeast portion of the pier. Therefore, Alternative 2 would not result in a use of the Carousel 
Park features in the southeast portion of the pier. In addition, Alternative 2 would include a 
temporary vehicular ramp connecting Parking Lot 1 North and the Pier Deck Parking Lot ramp 
that must be in place during the entire construction period and until the new replacement bridge 
is ready to be used. 

Alternative 3 

Under Alternative 3, small portions of the pier would be incorporated into the replacement 
bridge (i.e., where it would tie in to the existing pier). The same retrofit and strengthening work 
on the pier deck proposed under Alternatives 1 would be included under Alternative 3. However, 
rather than constructing a temporary vehicle access bridge along Moss Avenue, as in Alternative 
1, for Alternative 3 a permanent vehicle access bridge would be constructed at that same location 
or a similar location (Figure B-2). Accordingly, a portion of the southeast area of the pier, 
including the Carousel Park area, would be permanently incorporated into the project. In 
addition, at the southeast end of the pier, one of the two existing ADA ramps, portions of a 
retaining wall, and bench seating would be permanently removed. Because of limited vertical 
clearance, one of the ADA ramp could not be reconstructed at this location; however, there is an 
ADA ramp north of this location that provides access to the pier. In addition, the pylon lamppost 
on Ocean Front Walk would be in the alignment of the bridge and therefore would be removed.
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Figure B-2: Proposed Moss Avenue Bridge (Alternatives 1 [temporary] and 3) 

 
Source: T.Y. Lin International, 2015.
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Even though Alternative 3 would permanently incorporate features in the southeast portion of the 
Pier, features of the Carousel Park area would be reconfigured and rebuilt to equal or better 
condition. Furthermore, Alternative 3 would not result in an adverse effect on the primary 
features and attributes that attract people to Santa Monica Pier, including strolling, fishing, and 
visiting the low-cost amusement features at Pacific Park and the Hippodrome. These primary 
activities, features, and attributes of the Section 4(f) resource, Santa Monica Pier, would be 
completely unaffected by the changes in the southeast portion of the pier.  

Avoidance, Minimization, and/or Mitigation Measures 

The following mitigation measures are proposed to reduce the effects of temporary occupancy 
under Alternative 1 and permanent incorporation under Alternative 3. 
 

PIER-1: The City shall temporarily relocate play features/functions of the Carousel Park 
area of the pier, away from where the Moss Avenue bridge would be constructed, prior to 
beginning construction and for the duration of project construction under Alternative 1 or 
Alternative 3. The relocated features shall serve their original functionality and be of a 
condition that shall be at least as good as the condition that presently exists. 
 
PIER-2:  The City shall redesign the play features in the Carousel Park area of the pier, as 
part of the final design for the project under Alternative 1 or Alternative 3. The features in 
this area of the pier shall be reconstructed to serve their original functionality and be 
designed and constructed to a condition that shall be at least as good as the condition that 
presently exists. The redesigned features of the Carousel Park area shall be rebuilt in the 
same area, or a nearby area, within the boundaries of the Santa Monica Pier parcels, and 
open to the public upon completion of construction of either Alternative 1 or Alternative 3. 

Public Notice 

This draft environmental impact report/environmental assessment (EIR/EA) was distributed to a 
large number of agencies and members of the general public for review and comment. In 
addition, notices regarding completion of the draft EIR/EA in compliance with both CEQA and 
NEPA were published. A large number of notices of availability of the draft EIR/EA were 
distributed to interested parties. Distribution of the draft EIR/EA, including this appendix, 
provides agencies and members of the general public with opportunities to provide comments on 
the Santa Monica Pier Bridge Replacement Project, including the analysis in this appendix, 
which supports the preliminary de minimis finding for the permanent and temporary uses of land 
from Santa Monica Pier. 

After the close of the public review period for the draft EIR/EA, Caltrans and the City will 
prepare a final EIR/Mitigated Finding of No Significant Impact (Mitigated FONSI) for the Santa 
Monica Pier Bridge Replacement Project. Comments received by Caltrans and the City on the 
draft EIR/EA from agencies and members of the general public, including comments regarding 
the preliminary de minimis finding, and responses to those comments will be included in the final 
EIR/Mitigated FONSI. 
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Preliminary De Minimis Finding 

Section 6009(a) of SAFETEA-LU amended Section 4(f) legislation at 23 United States Code 
(USC) 138 and 49 USC 303 to simplify the processing and approval of projects that have only de 
minimis impacts on lands protected by Section 4(f). This revision provides that once the U.S. 
Department of Transportation (USDOT) determines that a transportation use of Section 4(f) 
property, after consideration of any impact avoidance, minimization, and mitigation or 
enhancement measures, results in a de minimis impact on that property, an analysis of avoidance 
alternatives is not required and the Section 4(f) evaluation process is complete. FHWA’s final 
rule on Section 4(f) de minimis findings is codified in 23 Code of Federal Regulations (CFR) 
774.3 and CFR 774.17.  

Responsibility for compliance with Section 4(f) has been assigned to the Department pursuant to 
23 USC 326 and 327, including determinations and approval of Section 4(f) evaluations, as well 
as coordination with those agencies that have jurisdiction over a Section 4(f) resource that may 
be affected by a project action. 

As discussed above, Alternatives 1 and 2 would result in use of Santa Monica Pier during 
construction, while Alternative 3 would result in use during construction as well as due to the 
permanent incorporation of an area of the Santa Monica Pier, as a result of the Moss Avenue 
vehicular bridge becoming a permanent project feature. 

A de minimis impact is defined as a minimal impact on a Section 4(f) resource that is not 
considered to be adverse. For a park or recreation area, a de minimis impact is one that will not 
adversely affect the activities, features, and attributes that give the property protection under 
Section 4(f). 

Neither the temporary occupancy under Alternatives 1 and 2, nor the permanent incorporation 
under Alternative 3 would adversely affect public access to Santa Monica Pier, including the 
primary features of the Pier that qualify it for protection under Section 4(f). These primary 
features consist of walking, fishing, and low-cost amusement in the Pacific Park and 
Hippodrome areas. Furthermore, implementation of measures PIER-1 and PIER-2 would 
mitigate the minor use of the southeastern portion of the Pier known as Carousel Park. In 
addition, the build alternatives would improve safety and accessibility to the affected Section 4(f) 
resource, Santa Monica Pier, for all users compared with existing conditions and result in overall 
improvement to Santa Monica Pier, which is as a recreational resource of major importance to 
the city and the region.  

In summary, as described above, the effects of temporary occupancy of land in, as well as 
permanent incorporation of land from, Santa Monica Pier after implementation of the measures 
described above would not adversely affect the activities, features, and attributes that give this 
property protection under Section 4(f). As a result, it is preliminarily determined that Alternative 
1 and Alternative 3 would result in a de minimis impact on Santa Monica Pier. 

The City of Santa Monica, as the Official with Jurisdiction, has reviewed the project plans and 
agrees that use of portions of Santa Monica Pier under Atlernatives 1, 2, or 3, would have only 
minor effects on Santa Monica Pier, and the minor effects would not adversely affect the primary 
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protected activities, features, or attributes of the Pier that qualify it as a public recreation area 
under Section 4(f). Therefore, the City of Santa Monica has concurred with this preliminary de 
minimis finding regarding the effects on Santa Monica Pier under all three build alternatives. 

Other Resources Evaluated Relative to the Requirements of Section 4(f) 

This section of the document discusses parks, recreational facilities, wildlife refuges, and historic 
properties found within or next to the project area that do not trigger Section 4(f) protection 
because either 1) they are not publicly owned, 2) they are not open to the public, 3) they are not 
eligible historic properties, 4) the project would not permanently use the property or hinder 
preservation of the property, or 5) the proximity impacts do not result in constructive use. 

Public Parks and Recreation Areas 

Palisades Park 

Palisades Park qualifies for Section 4(f) protection, both as a public park and a historic resource. 
The park is located at the edge of downtown Santa Monica, along the Palisades bluffs. It is 
situated between Pacific Coast Highway and Ocean Avenue, extending approximately 1.6 miles, 
from approximately 580 feet northwest of San Vincente Boulevard on the north to Colorado 
Avenue on the south. It is the largest park (26.4 acres) in the city of Santa Monica and has been 
identified as a city park since 1875, receiving formal designation in 1892. The park consists of a 
greenway on the Palisades bluffs between Pacific Coast Highway and Ocean Avenue and its 
northern and southern boundaries. The park features green lawns, specimen trees, pathways, 
picnic areas, benches, a rose garden, various art installations, and a Visitors Center kiosk. 
Perhaps most notably, Palisades Park provides a sweeping view that overlooks the beach and 
Pacific Ocean as well as several pedestrian access points to the beach. Recreational uses that 
occur at the park include walking, jogging, picnicking, and general sightseeing.  

Under all three build alternatives, a small portion (approximately 0.1 acre) of the park adjacent to 
the pier bridge would be used for construction staging and equipment access. Temporary fencing 
or other screening would be installed as part of this work. The occupied portion of the park 
would not be accessible to the public during this time. This portion of the park consists mostly of 
the sidewalk areas and vegetation adjacent to the pier bridge; it does not include the grassy areas 
or paths that are located throughout most of the park. This temporary occupancy would span the 
majority of the construction period to allow construction equipment to access the bridge deck.  

Under 23 CFR 774.13 (d) temporary occupancy does not constitute a use when the following 
conditions are met: 

• The occupancy is temporary (i.e., shorter than the period of construction) and does not 
involve a change in ownership of the property 

• The scope of work is minor, with only minimal changes to the protected resource 
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• There are no permanent adverse physical effects on the protected resource, and no temporary 
or permanent interference with the activities or purpose of the resource will occur 

• The property being used will be fully restored to a condition that will be at least as good as 
the condition that existed prior to the proposed project 

• There is documented agreement among the appropriate officials having jurisdiction over the 
resource regarding the foregoing requirements 

The occupancy would be temporary and would not be required for the entire construction period. 
No change in ownership would be required, and no physical changes to the park would occur as 
part of this temporary occupancy, which would be required primarily for construction equipment 
access. The only construction activity taking place within the park would involve the movement 
of construction equipment. Should any physical effects occur (e.g., loss of grass), Palisades Park 
would be restored upon completion of construction. The majority of the park would be 
unaffected by construction and accessible for public use throughout the construction period. 
Therefore, the provisions of Section 4(f) are not triggered. 

Marvin Braude Bike Trail 

The Marvin Braude Bike Trail is a paved bike path that runs along the beach. South of Santa 
Monica Pier, the bike path runs 2.75 miles south to the Venic Pier and approximately 3 miles 
north of the Pier to Will Rogers State Beach. The Marvin Braude Bike Trail is a public 
recreational bike path and highly used by bicyclists. No land from the bike path would be 
incorporated into the project. Although some temporary occupancy may be required to install 
and remove the temporary vehicle ramp connecting Lot 1 North and the Pier Deck Parking Lot 
during construction under Alternative 2, the temporary occupancy would be minor, short in 
duration, and bicycle circulation would be redirected around construction activities; therefore, 
the temporary occupancy would not pose the potential for use.  

The occupancy would be temporary and would not be required for the entire construction period. 
No change in ownership would be required, and no physical changes to the bike path would 
occur as part of this temporary occupancy. Upon completion of construction, proximity impacts 
on the Marvin Braude Bike Trail due to the proposed project would not result in a constructive 
use o because there would be no proximity impacts that could substantially impair the protected 
activities, features, or attributes of the bike path, consisting of public cycling along the beach. 
Therefore, the provisions of Section 4(f) are not triggered. 

Ocean Front Walk 

The beach promenade, also known as Ocean Front Walk, is a 20-foot-wide walkway that runs 
along the beach. South of Santa Monica Pier, Ocean Front Walk runs 2.75 miles south to the 
Venice Pier and approximately 3 miles north of the Pier to Will Rogers State Beach. Ocean Front 
Walk is a public recreational path highly used by pedestrians and in-line skaters. No land from 
Ocean Front Walk would be incorporated into the project. However, some temporary occupancy 
may be required to construct portions of the Pier Bridge and/or the Moss Avenue temporary or 
permanent bridge, depending on the alternative selected.  
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The occupancy would be temporary and would not be required for the entire construction period. 
No change in ownership would be required, and no physical changes to Ocean Front Walk would 
occur as part of this temporary occupancy. Upon completion of construction, proximity impacts 
on Ocean Front Walk due to the proposed project would not result in a constructive use of the 
because there would be no proximity impacts that could substantially impair the protected 
activities, features, or attributes of Ocean Front Walk, consisting of strolling along the beach by 
the public. Therefore, the provisions of Section 4(f) are not triggered. 

Tongva Park 

Tongva Park is a 6.2-acre public park located just southeast of the intersection of Ocean Avenue 
and Colorado Avenue. Tongva Park includes an amphitheater, playground, garden, fountains, 
picnic areas, restrooms, as well as a scenic overlook with views of the Pacific Ocean and Santa 
Monica Pier. The park name celebrates the rich culture and traditions of the indigenous Tongva 
people who lived in this region for thousands of years. No land from Tongva Park would be 
incorporated into the project, and no temporary occupancy would occur. Upon completion of 
construction, proximity impacts on the park would be the same as under current conditions. 
Therefore, the provisions of Section 4(f) are not triggered. 

Chess Park 
Chess Park is a 0.29-acre public park located south of the pier at Ocean Front Walk and Seaside 
Terrace. It features a collection of chess tables, including a human-scale board with large pieces. 
The park is open from sunrise to sunset, with the tables available on a first-come, first-serve 
basis. The park is owned and managed by the City of Santa Monica. No land from Chess Park 
would be incorporated into the project, and no temporary occupancy would occur. Upon 
completion of construction, proximity impacts on the park would be the same as under current 
conditions. Therefore, the provisions of Section 4(f) are not triggered. 

Santa Monica State Beach 
Santa Monica State Beach is one of the most, if not the most, important recreational destinations 
in the city. Within the city, the beach is 3 miles long, encompassing approximately 245 acres of 
sand along Santa Monica Bay. The beach is owned by the State of California and managed by 
the City of Santa Monica. No land from Santa Monica State Beach would be incorporated into 
the project, and no temporary occupancy would occur. Upon completion of construction, 
proximity impacts on the beach would be the same as under current conditions. Therefore, the 
provisions of Section 4(f) are not triggered. 

Historic Resources 

Palisades Park 
As mentioned above, Palisades Park qualifies for Section 4(f) protection, both as a public park 
and a historic resource. Palisades Park was determined to be eligible for listing in the National 
Register in 1994. Located at 1415 Ocean Avenue, Palisades Park was previously determined 
National Register eligible under Criterion A at the local level of significance; the period of 
significance is 1892–1944.  
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Palisades Park is significant in the history of parks and recreation in the city of Santa Monica. 
Established in 1892, Palisades Park is the largest and oldest urban park in Santa Monica and has 
figured prominently in the history of the city.  

Please see the discussion above regarding temporary occupancy of a small portion (0.1 acre) of 
the park as a result of project construction. The occupancy would be temporary and would not be 
required for the entire construction period. No change in ownership would be required, and no 
physical changes to the park would occur as part of this temporary occupancy, which would be 
required primarily for construction equipment access. The only construction activity taking place 
within the park would involve the movement of construction equipment. Should any physical 
effects occur (e.g., loss of grass), Palisades Park would be restored upon completion of 
construction. The majority of the park would be unaffected by construction and accessible for 
public use throughout the construction period. For these reasons, under 23 CFR 774.13 (d) the 
provisions of Section 4(f) are not triggered. 

Looff’s Hippodrome 

The Hippodrome is a large structure that shelters a carousel at the east end of Santa Monica Pier. 
It is square in plan and 100 feet wide on each side. The structure has an eclectic Moorish and 
Byzantine–inspired architectural style, four 36-foot-tall towers at the corners, and a 65-foot-high 
domed cupola at the center. Looff’s Hippodrome and the carousel within were designated 
National Historic Landmarks in 1987. The Hippodrome is listed on the National Register under 
Criterion A at the local level of significance; the period of significance is 1900–1924. The 
Hippodrome would not be affected by the project, as the project would not encroach on the 
building’s historic boundary and access would be maintained to the Hippodrome during 
construction. Upon completion of construction, proximity impacts on Looff’s Hippodrom would 
be the same as current conditions. Therefore, the provisions of Section 4(f) are not triggered.  

Santa Monica Pier Sign 

Located at the entrance to the Pier Bridge, the Santa Monica Pier sign marks the highly visible, 
well-known intersection of Ocean Avenue and Colorado Avenue. It is a freestanding structure 
that spans the pier bridge, with the pier’s attractions and the Pacific Ocean visible behind it. The 
sign serves as an iconic landmark in the city and the region. The Santa Monica Pier sign was 
previously determined National Register eligible under Criterion A at the local level of 
significance; the period of significance is 1940–1944.  

The Santa Monica Pier sign would not be incorporated into the project, and no temporary 
occupancy would occur. The sign would be protected in place and the project would not affect its 
current location or boundary. Upon completion of construction, proximity impacts on the sign 
would be the same as current conditions. Therefore, the provisions of Section 4(f) are not 
triggered. 
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Appendix C Title VI Policy Statement 

NON-DISCRIMINATION POLICY STATEMENT  
 
The California Department of Transportation, under Title VI of the Civil Rights Act of 1964 and 
related statutes, ensures that no person in the State of California shall, on the grounds of race, 
color, national origin, sex, disability, religion, sexual orientation, or age, be excluded from 
participation in, be denied the benefits of, or be otherwise subjected to discrimination under any 
program or activity it administers.  
 
For information or guidance on how to file a complaint based on the grounds of race, color, 
national origin, sex, disability, religion, sexual orientation, or age, please visit the following web 
page: http://www.dot.ca.gov/hq/bep/title _ vi/t6 _ violated.htm.  
 
Additionally, if you need this information in an alternate format, such as in Braille or in a 
language other than English, please contact the California Department of Transportation, Office 
of Business and Economic Opportunity, 1823 14th Street, MS-79, Sacramento, CA 95811. 
Telephone: (916) 324-0449, TTY: 711, or via Fax: (916) 324-1949. 
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Appendix D Summary of Relocation 
Benefits 
 

California Department of Transportation Relocation Assistance 
Program  
 
RELOCATION ASSISTANCE ADVISORY SERVICES  

DECLARATION OF POLICY 
“The purpose of this title is to establish a uniform policy for fair and equitable treatment of 
persons displaced as a result of federal and federally assisted programs in order that such 
persons shall not suffer disproportionate injuries as a result of programs designed for the 
benefit of the public as a whole.” 
 
The Fifth Amendment to the U.S. Constitution states, “No Person shall…be deprived of life, 
liberty, or property, without due process of law, nor shall private property be taken for public use 
without just compensation.” The Uniform Act sets forth in statute the due process that must be 
followed in Real Property acquisitions involving federal funds. Supplementing the Uniform Act is 
the government-wide single rule for all agencies to follow, set forth in 49 Code of Federal 
Regulations (CFR) Part 24. Displaced individuals, families, businesses, farms, and nonprofit 
organizations may be eligible for relocation advisory services and payments, as discussed 
below. 
 
FAIR HOUSING 
The Fair Housing Law (Title VIII of the Civil Rights Act of 1968) sets forth the policy of the 
United States to provide, within constitutional limitations, for fair housing. This act, and as 
amended, makes discriminatory practices in the purchase and rental of most residential units 
illegal. Whenever possible, minority persons shall be given reasonable opportunities to relocate 
to any available housing regardless of neighborhood, as long as the replacement dwellings are 
decent, safe, and sanitary and are within their financial means. This policy, however, does not 
require the Department to provide a person a larger payment than is necessary to enable a 
person to relocate to a comparable replacement dwelling. 
 
Any persons to be displaced will be assigned to a relocation advisor, who will work closely with 
each displacee in order to see that all payments and benefits are fully utilized and that all 
regulations are observed, thereby avoiding the possibility of displacees jeopardizing or forfeiting 
any of their benefits or payments. At the time of the initiation of negotiations (usually the first 
written offer to purchase), owner-occupants are given a detailed explanation of the state’s 
relocation services. Tenant occupants of properties to be acquired are contacted soon after the 
initiation of negotiations and also are given a detailed explanation of the Caltrans Relocation 
Assistance Program. To avoid loss of possible benefits, no individual, family, business, farm, or 
nonprofit organization should commit to purchase or rent a replacement property without first 
contacting a Department relocation advisor. 
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RELOCATION ASSISTANCE ADVISORY SERVICES 
In accordance with the Uniform Relocation Assistance and Real Property Acquisition Policies 
Act of 1970, as amended, the Department will provide relocation advisory assistance to any 
person, business, farm or nonprofit organization displaced as a result of the acquisition of real 
property for public use, so long as they are legally present in the United States. The Department 
will assist eligible displacees in obtaining comparable replacement housing by providing current 
and continuing information on the availability and prices of both houses for sale and rental units 
that are “decent, safe and sanitary.” Nonresidential displacees will receive information on 
comparable properties for lease or purchase (for business, farm and nonprofit organization 
relocation services, see below). 
 
Residential replacement dwellings will be in a location generally not less desirable than the 
displacement neighborhood at prices or rents within the financial ability of the individuals and 
families displaced, and reasonably accessible to their places of employment. Before any 
displacement occurs, comparable replacement dwellings will be offered to displacees that are 
open to all persons regardless of race, color, religion, sex, national origin, and consistent with 
the requirements of Title VIII of the Civil Rights Act of 1968. This assistance will also include the 
supplying of information concerning federal and state assisted housing programs and any other 
known services being offered by public and private agencies in the area. 
 
Persons who are eligible for relocation payments and who are legally occupying the property 
required for the project will not be asked to move without first being given at least 90 days 
written notice. Residential occupants eligible for relocation payment(s) will not be required to 
move unless at least one comparable “decent, safe and sanitary” replacement dwelling, 
available on the market, is offered to them by the Department. 
 
RESIDENTIAL RELOCATION PAYMENTS 
The Relocation Assistance Program will help eligible residential occupants by paying certain 
costs and expenses. These costs are limited to those necessary for or incidental to the 
purchase or rental of a replacement dwelling and actual reasonable moving expenses to a new 
location within 50 miles of the displacement property. Any actual moving costs in excess of the 
50 miles are the responsibility of the displacee. The Residential Relocation Assistance Program 
can be summarized as follows: 
 
Moving Costs 
Any displaced person, who lawfully occupied the acquired property, regardless of the length of 
occupancy in the property acquired, will be eligible for reimbursement of moving costs. 
Displacees will receive either the actual reasonable costs involved in moving themselves and 
personal property up to a maximum of 50 miles, or a fixed payment based on a fixed moving 
cost schedule. Lawful occupants who move into the displacement property after the initiation of 
negotiations may or may not be eligible for a replacement housing payment. Check with your 
advisor before you make any decision. 
 
Purchase Differential 
In addition to moving and related expense payments, fully eligible homeowners may be entitled 
to payments for increased costs of replacement housing. 
 
Homeowners who have owned and occupied their property for 90 days or more prior to the date 
of the initiation of negotiations (usually the first written offer to purchase the property), may 
qualify to receive a price differential payment and may qualify to receive reimbursement for 
certain nonrecurring costs incidental to the purchase of the replacement property. An interest 
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differential payment is also available if the interest rate for the loan on the replacement dwelling 
is higher than the loan rate on the displacement dwelling, subject to certain limitations on 
reimbursement based upon the replacement property interest rate. The maximum combination 
of these three supplemental payments that the owner-occupant can receive is $31,000. If the 
total entitlement (without the moving payments) is in excess of $31,000, the Last Resort 
Housing Program will be used (see the explanation of the Last Resort Housing Program below). 
 
Rent Differential 
Tenants and certain owner-occupants (based on length of ownership) who have occupied the 
property to be acquired by the Department prior to the date of the initiation of negotiations may 
qualify to receive a rent differential payment. This payment is made when the Department 
determines that the cost to rent a comparable “decent, safe and sanitary” replacement dwelling 
will be more than the present rent of the displacement dwelling. As an alternative, the tenant 
may qualify for a down payment benefit designed to assist in the purchase of a replacement 
property and the payment of certain costs incidental to the purchase, subject to certain 
limitations noted under the Down Payment section below. The maximum amount payable to any 
eligible tenant and any owner-occupant of less than 90 days, in addition to moving expenses, is 
$7,200. If the total entitlement for rent supplement exceeds $7,200, the Last Resort Housing 
Program will be used. 
 
To receive any relocation benefits, the displaced person must buy or rent and occupy a “decent, 
safe and sanitary” replacement dwelling within one year from the date the Department takes 
legal possession of the property, or from the date the displacee vacates the displacement 
property, whichever is later. 
 
Down Payment 
The down payment option has been designed to aid owner-occupants of less than 90 days and 
tenants in legal occupancy prior to Caltrans’ initiation of negotiations. The down payment and 
incidental expenses cannot exceed the maximum payment of $7,200. The 1-year eligibility period 
in which to purchase and occupy a “decent, safe and sanitary” replacement dwelling will apply. 
 
Last Resort Housing 
Federal regulations (49 CFR 24) contain the policy and procedure for implementing the Last 
Resort Housing Program on federal-aid projects. Last Resort Housing benefits are, except for 
the amounts of payments and the methods in making them, the same as those benefits for 
standard residential relocation as explained above. Last Resort Housing has been designed 
primarily to cover situations where a displacee cannot be relocated because of lack of available 
comparable replacement housing, or when the anticipated replacement housing payments 
exceed the $31,000 and $7,200 limits of the standard relocation procedure, because either the 
displacee lacks the financial ability or other valid circumstances. 
 
After the initiation of negotiations, the Department will within a reasonable length of time, 
personally contact the displacees to gather important information, including the following: 
 
• Number of people to be displaced. 
• Specific arrangements needed to accommodate any family member(s) with special needs. 
• Financial ability to relocate into comparable replacement dwelling which will adequately 

house all members of the family. 
• Preferences in area of relocation. 
• Location of employment or school. 
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NONRESIDENTIAL RELOCATION ASSISTANCE 
The Nonresidential Relocation Assistance Program provides assistance to businesses, farms 
and nonprofit organizations in locating suitable replacement property, and reimbursement for 
certain costs involved in relocation. The Relocation Advisory Assistance Program will provide 
current lists of properties offered for sale or rent, suitable for a particular business’s specific 
relocation needs. The types of payments available to eligible businesses, farms and nonprofit 
organizations are: searching and moving expenses, and possibly reestablishment expenses; or 
a fixed in lieu payment instead of any moving, searching and reestablishment expenses. The 
payment types can be summarized as follows: 
 
Moving Expenses 
Moving expenses may include the following actual, reasonable costs: 
 
• The moving of inventory, machinery, equipment and similar business-related property, 

including: dismantling, disconnecting, crating, packing, loading, insuring, transporting, 
unloading, unpacking, and reconnecting of personal property. Items acquired in the right-of-
way contract may not be moved under the Relocation Assistance Program. If the displacee 
buys an Item Pertaining to the Realty back at salvage value, the cost to move that item is 
borne by the displacee. 

• Loss of tangible personal property provides payment for actual, direct loss of personal 
property that the owner is permitted not to move. 

• Expenses related to searching for a new business site, up to $2,500, for reasonable 
expenses actually incurred. 

 
Reestablishment Expenses 
Reestablishment expenses related to the operation of the business at the new location, up to 
$25,000 for reasonable expenses actually incurred. 
 
Fixed In Lieu Payment 
A fixed payment in lieu of moving, searching, and reestablishment payments may be available 
to businesses that meet certain eligibility requirements. This payment is an amount equal to half 
the average annual net earnings for the last two taxable years prior to the relocation and may 
not be less than $1,000 nor more than $40,000. 
 
ADDITIONAL INFORMATION 
Reimbursement for moving costs and replacement housing payments are not considered 
income for the purpose of the Internal Revenue Code of 1954, or for the purpose of determining 
the extent of eligibility of a displacee for assistance  
under the Social Security Act, or any other law, except for any federal law providing local 
“Section 8” Housing Programs. 
 
Any person, business, farm or nonprofit organization that has been refused a relocation 
payment by the Department relocation advisor or believes that the payment(s) offered by the 
agency are inadequate may appeal for a special hearing of the complaint. No legal assistance is 
required. Information about the appeal procedure is available from the relocation advisor. 
 
California law allows for the payment for lost goodwill that arises from the displacement for a 
public project. A list of ineligible expenses can be obtained from Caltrans Right-of-Way. 
California’s law and the federal regulations covering relocation assistance provide that no 
payment shall be duplicated by other payments being made by the displacing agency. 
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Appendix E – Acronyms and Abbreviations 

AASHTO American Association of State Highway and Transportation Officials 
AB Assembly Bill 
ACBMs  asbestos-containing building materials 
ADA Americans with Disabilities Act 
ADL aerially deposited lead 
ADT average daily traffic 
Advisory Council Advisory Council on Historic Preservation 
APE area of potential effect 
AQMP Air Quality Management Plan 
ATCMs Airborne Toxic Control Measures 
Basin South Coast Air Basin 
bgs below the ground surface 
BMPs best management practices 
BSA Biological Study Area 
CAA Clean Air Act 
CAAQS California Ambient Air Quality Standards 
CAL FIRE California Department of Forestry and Fire Protection 
Cal/EPA California Environmental Protection Agency 
CalRecycle California Department of Resources Recycling and Recovery 
Caltrans California Department of Transportation 
CARB California Air Resources Board 
CDFW California Department of Fish and Wildlife 
CDS continuous deflective separator 
CEQ Council on Environmental Quality 
CEQA California Environmental Quality Act 
CERCLA Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 
CESA California Endangered Species Act 
CFR Code of Federal Regulations 
CH4 methane 
City City of Santa Monica 
CNDDB California Natural Diversity Database 
CNPS California Native Plant Society 
CO carbon monoxide 
CO-CAT Coastal Ocean Climate Action Team 
CO2 carbon dioxide 
CO2e carbon dioxide equivalent 
CRHR California Register of Historical Resources 
CTP California Transportation Plan 
CWA Clean Water Act 
CZMA Coastal Zone Management Act 
dB decibels 
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DPM diesel particulate matter 
DSA Disturbed Soil Area 
DTSC Department of Toxic Substances Control 
EA Environmental Assessment 
EIR Environmental Impact Report 
EIR/EA Environmental Impact Report/Environmental Assessment 
EO Executive Order 
EPA U.S. Environmental Protection Agency 
Expo LRT Exposition light-rail transit  
FESA Federal Endangered Species Act 
FHWA Federal Highway Administration 
FPPA Farmland Protection Policy Act 
FR Federal Register  
FSTIP Federal Statewide Transportation Improvement Program 
FTIP Federal Transportation Improvement Program 
GHG greenhouse gas 
GJ gigajoules 
gpd gallons per day 
GPS Global Positioning System 
H2S hydrogen sulfide 
HBP Highway Bridge Program 
HCM Highway Capacity Manual 
HFC-134a s, s, s, 2-tetrafluoroethane 
HFC-152a difluoroethane 
HFC-23 fluoroform 
HU Hydrologic Unit 
I Interstate 
IPaC Information, Planning, and Conservation System 
IPCC Intergovernmental Panel on Climate Change 
ISA Initial Site Assessment 
LACM Natural History Museum of Los Angeles County 
LBP lead-based paint 
LCP Local Coastal Program 
Leq equivalent sound level 
Leq(h) hourly equivalent sound level 
Lmax maximum noise level 
LOS level of service 
LSTs localized significance thresholds 
LUCE Land Use and Circulation Element 
LUPCZ Land Use Plan for the Coastal Zone 
LUST leaking underground storage tank 
MAW Moomat Ahiko Way 
MBTA Migratory Bird Treaty Act 
Minimal Impacts Natural Environment Study 
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MMBTU million British thermal unit 
mph miles per hour 
MPO metropolitan planning organization 
MS4s municipal separate storm sewer systems 
MSAT mobile-source air toxics 
MWD Metropolitan Water District 
N2O nitrous oxide 
NAAQS National Ambient Air Quality Standards 
NAC noise abatement criteria 
NAHC Native American Heritage Commission 
NEPA National Environmental Policy Act 
NHL National Historic Landmark 
NHPA National Historic Preservation Act 
NHTSA National Highway Traffic Safety Administration 
NO2 nitrogen dioxide 
NOA naturally occurring asbestos 
NOAA Fisheries 
Service 

National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service 

NOX oxides of nitrogen 
NPDES National Pollutant Discharge Elimination System 
NRCS Natural Resources Conservation Service 
O3 ozone 
OPR Office of Planning and Research 
OSTP Office of Science and Technology Policy 
PA Programmatic Agreement 
Pb lead 
PCBs polychlorinated biphenyls 
PCH Pacific Coast Highway 
PCI per capita income 
Pier Bridge Santa Monica Pier Bridge 
PM10 particles 10 micrometers or smaller 
PM2.5 particles 2.5 micrometers or smaller 
POAQCs projects of air quality concern 
Porter-Cologne Act Porter-Cologne Water Quality Control Act 
ppm parts per million 
PRC Public Resources Code 
PVC polyvinyl chloride 
RAP Relocation Assistance Program 
RCRA Resource Conservation and Recovery Act of 1976 
RECs recognized environmental concerns 
Resources Agency California Natural Resources Agency 
RMS root mean square 
ROG reactive organic gases 
RSA Resource Study Area  
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RTP/SCS Regional Transportation Plan/Sustainable Communities Strategy 
RWQCB Regional Water Quality Control Board 
SB Senate Bill 
SCAG Southern California Association of Governments 
SCAQMD South Coast Air Quality Management District 
SCE Southern California Edison 
SCS Sustainable Communities Strategy 
SDC Seismic Design Criteria 
sf square feet 
SF6 sulfur hexafluoride 
SHPO State Historic Preservation Officer 
SI site investigation 
SIP State Implementation Plan 
SLM sound level meter 
SMFD Santa Monica Fire Department 
SMMUSD Santa Monica-Malibu Unified School District 
SMURRF Santa Monica Urban Runoff Recycling Facility 
SO2 sulfur dioxide 
SR State Route 
SRA Source Receptor Area 
SWPPP Storm Water Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TACs toxic air contaminants 
TDFM Travel Demand Forecasting Model 
TMDLs total maximum daily loads 
TMP Traffic Management Plan 
TPZ Timber Production Zones 
USACE U.S. Army Corps of Engineers 
USC United States Code 
USDOT U.S. Department of Transportation 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
V/C volume to capacity 
VIA Visual Impact Assessment 
VMT vehicle miles traveled 
WDRs Waste Discharge Requirements 
WMP Waste Management Plan 
µg/m3 micrograms per cubic meter 
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Appendix F. Avoidance, Minimization, and/or Mitigation 
Summary 
In order to be sure that all of the environmental measures identified in this document are executed at the appropriate times, the 

following mitigation program (as articulated in the proposed Environmental Commitments Record [ECR], which follows) would be 

implemented. During project design, avoidance, minimization, and /or mitigation measures will be incorporated into the project’s 

final plans, specifications, and cost estimates, as appropriate. All permits will be obtained prior to implementation of the project. 

During construction, environmental and construction/engineering staff members will ensure that the commitments contained in this 

ECR are fulfilled. Following construction and appropriate phases of project delivery, long‐term mitigation maintenance and 

monitoring will take place, as applicable. Because the following ECR is a draft, some fields have not been completed but will be filled 

out as each of the measures is implemented. Note: Some measures may apply to more than one resource area. Duplicative or 

redundant measures have not been included in this ECR. 

Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

UTILITIES AND EMERGENCY SERVICES 

UES‐1: Prior to construction activities that could affect utility 
services on the pier, the City of Santa Monica project 
manager and construction contractor shall coordinate with 
utility owners to develop a plan to maintain continuous 
essential services to the pier during construction. 

City and Contractor  Prior to any grading 
or construction 
activities 

   

UES‐2: Both before construction begins and thereafter, the 
City of Santa Monica project manager and construction 
contractor shall regularly notify and coordinate with the 
Santa Monica Police Department and Fire Department during 
project design and scheduling, particularly in regard to any 
street or lane closures related to the proposed project. 

City and Contractor  Prior to any grading 
or construction 
activities; during 
construction 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

TRAFFIC AND TRANSPORTATION/PEDESTRIAN AND BICYCLE FACILITIES 

TRA‐1: A Construction Traffic Impact Mitigation Plan shall be 
prepared and implemented to provide for traffic and parking 
capacity management during construction. This plan shall be 
subject to approval by the City Planning Department prior to 
construction. The approved mitigation plan shall be posted 
on the site for the duration of the project construction and 
shall be produced upon request. The plan shall include, but 
not be limited to, the following:  

 A public information program to advise motorists of 
impending and ongoing construction activities (e.g., media 
listing/notification, City website and related agency 
websites, portable message signs, and information signs at 
the construction site, telephone hotline to record 
comments/complaints during construction); 

 Approval from the City, or Caltrans if required, for any 
construction vehicular traffic detours or construction 
work requiring encroachment into public rights‐of‐
way, or any other street use activity (e.g., haul routes for 
earth, concrete, construction materials or equipment); 

 Provide safety precautions for pedestrians and bicyclists 
through such measures as protection barriers and signage 
indicating pedestrian and bicycle detour routes where 
existing facilities would be affected; 

 Timely notification of construction schedules to all 
affected agencies (e.g., Police Department, Fire 
Department, Department of Public Works, Department of 
Planning and Community Development and affected 
transit agencies (Big Blue Bus and Metro) and to all 
owners and residential and commercial tenants of 
property within a radius of 500 feet; 

City, Resident 
Engineer, and 
Contractor 

Prior to any grading 
or construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

 Schedule of preconstruction meetings with affected 
agencies to properly plan methods of controlling traffic 
through work areas; 

 Schedule and expedite work to cause the least amount of 
disruption and interference to the adjacent vehicular and 
pedestrian traffic flow, including to the extent feasible, 
avoiding full closures of Moomat Ahiko Way, Appian Way 
and Ocean Front Walk during months of peak activity at 
the pier; 

 Any requests for work before or after normal construction 
hours within the public right‐of‐way shall be subject to 
review and approval through the After Hours Permit 
process administered by the Public Works Department; 

 Prepare detailed traffic control plan for work zones which 
include, at a minimum, parking and travel lane 
configurations; warning, regulatory, guide, and directional 
signage; and area sidewalks, bicycle lanes, and parking 
lanes. The plan shall include specific information regarding 
the project's construction activities that may disrupt 
normal pedestrian and traffic flow and the measures to 
address these disruptions. Such plans shall be reviewed 
and approved by the Transportation Management Division 
prior to commencement of construction and implemented 
in accordance with its approval; 

 Monitor traffic conditions during construction and, if 
needed, assign traffic control officers to direct vehicular 
traffic and pedestrians; 

 Consider creating a pedestrian detour route beside the 
Beach Bike Path with temporary paving or another hard 
surface to minimize the potential for conflicts between 
cyclists and pedestrians; 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

 Minimize dirt and demolition material hauling and 
construction material delivery during the morning and 
afternoon peak traffic periods and clean streets and 
equipment, as necessary; 

 Limit the queuing of trucks to on‐site locations and 
prohibit truck queuing on City streets; 

 Restrict storage of construction material and equipment 
to designated work areas; 

 Provide a construction‐period parking plan that 
minimizes the use of public streets for parking and may 
include the use of a remote location with shuttle 
transport to the site: 

 If feasible and safe, as determined by the City of Santa 
Monica and Caltrans, Moomat Ahiko Way shall remain 
open during major events and activities at the Santa 
Monica Pier; and 

 Unless required by the City and Caltrans, the California 
Incline shall remain open during the construction period 
for the proposed project. 

CULTURAL RESOURCES 

CR‐1: If human remains are discovered during 
construction, California Health and Safety Code  
Section 7050.5 states that further disturbances and 
activities shall cease in any area or nearby area suspected 
to overlie remains and the County Coroner shall be 
contacted. Pursuant to PRC Section 5097.98, if the remains 
are thought to be Native American, the coroner will notify 
the NAHC, which will then notify the most likely 
descendent. At that time, the person who discovered the 
remains will contact the District 7 Division of Environmental 
Planning to work with the most likely descendent on the 

City and Contractor  During all ground‐
disturbing and 
construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

respectful treatment and disposition of the remains. 
Further provisions of PRC Section 5097.98 are to be 
followed, as applicable. 

CR‐2: If cultural materials (such as flaked or ground stone, 
historic debris, building foundations, or non‐human bone) are 
discovered during construction, all earthmoving activity 
within and around the immediate discovery area will be 
diverted until a qualified archaeologist can assess the nature 
and significance of the find. 

City and Contractor  During all ground‐
disturbing and 
construction 
activities 

   

CR‐3: If buried cultural resources, such as flaked or ground  
stone, historic debris, building foundations, or non‐human 
bone, are inadvertently discovered during ground‐disturbing 
activities, work shall stop in that area and within 100 feet of 
the find until a qualified archaeologist can assess the 
significance of the find and, if necessary, develop appropriate 
treatment measures. Treatment measures typically include 
developing avoidance strategies, capping with fill material, or 
mitigating impacts through data recovery programs such as 
excavation or detailed documentation. 

City and Contractor  During all ground‐
disturbing and 
construction 
activities 

   

CR‐4: Prior to the removal of any vegetation in Palisades Park, 
a landscape architect experienced in the identification and 
preservation of historic landscapes shall be employed to 
survey the area proposed for construction staging. The 
landscape architect will prepare a survey report that 
identifies any character‐defining vegetation; the contractor 
will be informed that they must avoid removing any 
vegetation identified in the report. If this is not feasible then 
the landscape architect will work with the contractor to 
replace any tree species in‐kind. This may result in a 
preservation and/or replanting plan. Project landscape plans 
shall adhere to the Secretary of the Interior’s Standards for 

City, Caltrans, and 
Contract Landscape 
Architect 

Prior to any ground‐
disturbing or 
construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

the Treatment of Historic Properties, with Guidelines for the 
Treatment of Cultural Landscapes (Standards). According to 
the Standards, it is recommended that landscape features 
that are important for defining the historic character of the 
site not be removed. Any plans involving the removal or 
replacement of noted important landscape features should 
be developed in conjunction with a qualified architectural 
historian, historic architect, historic preservation 
professional, or historic landscape architect who satisfies the 
Secretary of the Interior’s Professional Qualification 
Standards in their respective field(s), pursuant to 36 Code of 
Federal Regulations [CFR]  61. Any plan for removal or 
replacement of such landscape features shall be reviewed 
and approved by the City of Santa Monica Landmarks 
Commission and the City’s Urban Forester. Detailed design 
plans involving modifications to Palisades Park shall be 
submitted to the City’s Landmarks Commission for its review 
and approval prior to the beginning of any construction work, 
including removal of vegetation. A Certificate of 
Appropriateness, approved by the Landmarks Commission, is 
also required from the City for implementation of the 
proposed project. Any subsequent alterations of the property 
may require additional review and approval by the City’s 
Landmarks Commission and/or City staff members. 

CR‐5: Prior to any construction related to the proposed 
project, a preservation plan shall be prepared to ensure the 
protection of the pier sign throughout construction. A 
Protection Plan and Materials Conservation Report, 
consistent with the Secretary of the Interior’s Standards, shall 
be prepared by a qualified historic preservation professional 
who satisfies the Secretary of the Interior’s Professional 
Qualification Standards for History, Architectural History, or 

Resident Engineer, 
City, and Caltrans 

Incorporate 
measure into 
project during final 
design and 
implement prior to 
and during all 
grading and 
construction 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

Architecture, pursuant to 36 CFR 61. This report shall be 
submitted to Caltrans and the City for their review and 
approval. The preservation plan shall include methods for 
protecting the sign in place, such as surrounding the supports 
or providing fencing and clearly marking and documenting in 
the construction plans that the contractor cannot move or 
damage the supports or any elements of the sign. 

activities 

CR‐6: All of the modifications to the pier deck that are visible 
would be reconstructed and replaced in kind so as to 
maintain the historic character of the pier, with new 
materials matching the original/old design, color, texture, and 
other visual qualities. All such work shall be accurately 
reproduced, based on historical, pictorial, and physical 
documentation and evidence. 

Resident Engineer, 
City, and Caltrans 

Incorporate 
measure into 
project during final 
design and 
implement prior to 
and during all 
grading and 
construction 
activities 

   

CR‐7: Prior to construction, the project site and adjacent 
historic resources will be photographed to record the existing 
condition for the historic record. The documentation will be 
kept on file at the City of Santa Monica. 

Resident Engineer 
and City 

Incorporate 
measure into 
project during final 
design and 
implement prior to 
beginning 
construction 
activities 

   

CR‐8: The project shall include an Adjacent Structure 

Monitoring Plan and Shoring Plan (Plan), if necessary, to 

safeguard adjacent historic resources, including the 

Hippodrome and 1601–1619 Ocean Front Walk buildings, 

during construction from damage due to vibration, 

excavation, and general construction activities and mitigate 

the possibility of settlement due to the removal of adjacent 

City and Resident 
Engineer 

Prior to any ground‐
disturbing or 
construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

soil. The Plan shall be prepared by a qualified and California‐

licensed Professional Engineer who is approved by the City of 

Santa Monica. The Plan typically includes performance 

standards that specify: 

 All new construction work will be performed so that 

adjacent buildings, including the Hippodrome and 1601–

1619 Ocean Front Walk buildings, will not be adversely 

affected. 

 A qualified and California‐licensed Professional Engineer 

will develop monitoring recommendations, based on 

preconstruction surveys of existing conditions. Monitoring 

may include the use of vibration monitors, elevation and 

lateral monitoring points, crack monitors, or other 

instrumentation determined necessary to protect adjacent 

buildings from construction‐related damage. 

 Vertical and horizontal movement will be determined by 

a California‐licensed land surveyor, and vibration 

thresholds will be below levels that could damage 

adjacent buildings. 

 If thresholds are met, or if noticeable structural damage 

becomes evident to the project contractor, work shall 

stop until feasible steps to reduce vibratory levels have 

been undertaken and mitigation measures have been 

implemented to stabilize adjacent building and prevent 

construction‐related damage. Any damage to historic 

finish materials at nearby buildings shall be repaired in 

consultation with the adjacent property owner and a 

qualified preservation consultant and, if warranted, in a 

manner that meets the Secretary of the Interior’s 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

Standards. 

 If necessary, as determined by a California‐licensed 
Professional Engineer, a shoring plan will be developed to 
protect adjacent historic resource from excavation or 
general construction procedures. The shoring plan will be 
developed by the contractor and submitted to the City of 
Santa Monica for review. 

WATER QUALITY AND STORMWATER RUNOFF 

WQ‐1: The proposed project will comply with the provisions 
of the National Pollutant Discharge Elimination System 
(NPDES) Permit and Waste Discharge Requirements for 
Municipal Separate Storm Sewer System (MS4) Discharges 
within the Coastal Watersheds of Los Angeles County, Except 
Those Discharges Originating from the City of Long Beach 
MS4 (Order No. R4‐2012‐0175, NPDES No. CAS004001) and 
the NPDES General Permit for Stormwater Discharges 
Associated with Construction and Land Disturbance Activities 
(Construction General Permit) (Order No. 2009‐0009‐DWQ, 
NPDES No. CAS000002) and any subsequent permits in effect 
at the time of construction. 

City and Caltrans 
(during final 
design)/Resident 
Engineer and 
Contractor (during 
construction) 

Incorporate 
measure into 
project during final 
design and 
implement prior to 
and during all 
grading and 
construction 
activities 

   

WQ‐2: The proposed project will comply with the 
Construction General Permit by preparing and implementing 
a Stormwater Pollution Prevention Plan (SWPPP) to address 
issues related to construction activities, pieces of equipment, 
and materials that have the potential to affect water quality 
and risk levels. The SWPPP will identify the sources of 
pollutants that may affect the quality of stormwater and 
include best management practices (BMPs), such as sediment 
controls, catch basin inlet protection, construction materials 
management, and non‐stormwater BMPs, to control 
pollutants. All work must conform to the construction site 

City and Caltrans 
(during final 
design)/Resident 
Engineer and 
Contractor (during 
construction) 

Incorporate 
measure into 
project during final 
design and 
implement prior to 
and during all 
grading and 
construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

BMP requirements specified in the latest edition of the 
California Department of Transportation Construction Site 
Best Management Practices Manual to control and minimize 
the impacts of construction and construction‐related 
activities, materials, and pollutants on the watershed. These 
include, but are not limited to, temporary sediment control, 
temporary soil stabilization, waste management, materials 
handling, and other non‐stormwater BMPs. 

GEOLOGY/SOILS/SEISMIC/TOPOGRAPHY 

GEO‐1: The following actions shall be incorporated into the 
project: 

 Removal of unsuitable subgrade soils and replacement 
with engineered fill,  

 Use of coated or nonmetallic (i.e., concrete or polyvinyl 
chloride [PVC]) pipes that are not susceptible to 
corrosion,  

 Construction of foundations using sulfate‐resistant 
concrete,  

 Support of structures on deep‐pile foundation systems,  

 Densification of compactable subgrade soils with in‐situ 
techniques, and  

 Placement of moisture barriers above and around 
expansive subgrade soils to help prevent variations in soil 
moisture content. 

City and Caltrans 
(during final 
design)/Resident 
Engineer and 
Contractor (during 
construction) 

Incorporate 
measure into 
project during final 
design and 
implement prior to 
and during all 
grading and 
construction 
activities 

   

HAZARDS/HAZARDOUS WASTE AND MATERIALS 

HAZ‐1: If discovered on‐site, asbestos and lead‐based paint 
hazards shall be abated in accordance with SCAQMD Rule 
1403 prior to any demolition or bridge rehabilitation 
activities. 

City and Construction 
Contractor 

Prior to any ground‐
disturbing or 
construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

HAZ‐2: In accordance with hazardous waste concerns relative 
to the final project design plans, the following shall be 
provided to Caltrans Office of Environmental Engineering for 
review and approval: 

 A schedule for completion of the detailed final 
construction documents and plans for the preferred 
alternative, 

 A hazardous waste Sampling and Analysis Plan, and 

 A Site Investigation Report for ADL, which shall be 
performed to determine the extent of possible 
contamination within the state right‐of‐way.  

 The detailed construction document/plans shall include 
design features and information showing proposed 
structure/ 
foundation work (i.e., footing/pile types, pile lengths, 
maximum excavation depths) and the new right‐of‐way. 
Based on the detailed construction document/plans, the 
following shall be submitted to the Caltrans Office of 
Environmental Engineering for review and approval: 

 Sampling and Analysis Plan (including a Health and Safety 
Plan) for soil and groundwater (including ADL); 

 Asbestos‐Containing Material and Lead‐Based Paint Survey 
Work Plan for bridge demolition work; and 

 Draft and Final Site Investigation Report, Asbestos‐
Containing Material Report, and Lead‐Based Paint Survey 
Report. 

 Based on the final/approved Site Investigation Report and 
investigative results, the City of Santa Monica will be required 
to prepare the necessary construction plans and 
specifications for remediation of hazardous materials 
(including soil and groundwater). The specifications shall 

City, Caltrans, and 
Resident Engineer 

During final design 
and Prior to any 
ground‐disturbing 
or construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

comply with current Caltrans Standard Special Provisions 
(SSPs) and Standard Plans. Additionally, the City shall review 
and incorporate Caltrans SSPs for work related to: 

 Disturbance of material containing hazardous waste with 
concentrations of ADL, 

 Removal of material containing hazardous waste with 
concentrations of ADL, 

 Removal of yellow traffic stripes and pavement marking 
with hazardous waste residue, 

 Disturbance of existing paint on bridges, 

 Removal of treated wood waste, and 

 Removal of traffic stripes and pavement markings 
containing lead. 

HAZ‐3: Although contaminated soil is unlikely to be present 
on the project site, the contractor shall observe exposed soil 
for visual evidence of contamination during excavation 
activities. If visual contamination indicators are observed 
during excavation or grading activities, all work shall stop, 
and an investigation shall be designed and performed to 
verify the presence and extent of contamination at the site. A 
qualified and approved environmental consultant shall 
perform the review and investigation. Results shall be 
reviewed and approved by the applicable local and state 
agencies prior to construction. The investigation shall include 
collecting samples for laboratory analysis and quantifying 
contaminant levels within the proposed excavation and 
surface disturbance areas. Subsurface investigation shall 
determine appropriate procedures for worker protection and 
hazardous material handling and disposal procedures 
appropriate for the project site. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

During any ground‐
disturbing, grading, 
and excavation 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

HAZ‐4: Areas with contaminated soil determined to be 
hazardous waste shall be excavated by personnel who have 
been trained through the Occupational Safety and Health 
Administration–recommended 40‐hour safety program 
(29 CFR 1910.120), with an approved plan for excavation, 
control of contaminant releases to the air, and off‐site 
transport or on‐site treatment. Health and safety plans 
prepared by a qualified and approved industrial hygienist 
shall be developed to protect the public and all workers in the 
construction area. Health and safety plans shall be reviewed 
and approved by the appropriate local and state agencies. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

Prior to and during 
any ground‐
disturbing, grading, 
and excavation 
activities 

   

HAZ‐5: Should construction activities result in the removal of 
yellow or white paint or thermoplastic traffic stripes, the age 
of the traffic striping shall be determined. If lead or chromium 
is present in the materials at or above specified hazardous 
waste levels, it shall be appropriately captured and 
transported, then disposed of at a permitted Class I disposal 
facility in California. In addition, a project‐specific Lead 
Compliance Plan shall be required to prevent or minimize 
worker exposure to lead while handling materials containing 
lead. Attention shall be directed to Title 8, California Code of 
Regulations, Section 1532.1, Lead. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

Prior to and during 
any ground‐
disturbing, grading, 
and excavation 
activities 

   

HAZ‐6: Excavations below the elevation of groundwater could 
experience strong seepage and require dewatering. The 
contractor shall observe the groundwater for visual evidence 
of contamination or unusual odors. The contractor shall 
comply with all applicable regulations and permit 
requirements for construction dewatering. This may include 
laboratory testing, treatment of contaminated groundwater, 
or other disposal options. 

City and Contractor  During any ground‐
disturbing, grading, 
and excavation 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

AIR QUALITY 

AQ‐1: To reduce particulate matter exhaust emissions, the 
City of Santa Monica (or its contractors) shall ensure that all 
off‐road diesel‐powered equipment used during construction 
shall meet U.S. Environmental Protection Agency Tier 4 
emissions standards, or cleaner, except for construction 
equipment for which such emissions control technology is not 
available. 

Most of construction impacts on air quality are short term in 
duration and, therefore, will not result in long‐term adverse 
conditions. Implementation of the following avoidance and 
minimization measures, some of which may also be required 
for other purposes, such as storm water pollution control, will 
reduce any air quality impacts resulting from construction 
activities:  

 The construction contractor must comply with Caltrans’ 
Standard Specifications in Section 14‐9 (2015).  

o Section 14‐9‐02 specifically requires compliance by the 
contractor with all applicable laws and regulations 
related to air quality, including air pollution control 
district and air quality management district regulations 
and local ordinances.  

 Water or dust palliative will be applied to the site and 
equipment as often as necessary to control fugitive dust 
emissions. Fugitive emissions generally must meet a 
“no visible dust” criterion either at the point of emissions 
or at the right‐of‐way line, depending on local 
regulations. 

 Soil binder will be spread on any unpaved roads used for 
construction purposes and on all project construction 
parking areas. 

City and Contractor  During all 
construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

 Construction equipment and vehicles will be properly 
tuned and maintained. All construction equipment will use 
low‐sulfur fuel, as required by California Code of 
Regulations Title 17, Section 93114. 

 A dust control plan will be developed, documenting 
sprinkling, temporary paving, speed limits, and timely 
revegetation of disturbed slopes as needed to minimize 
construction impacts on existing communities.  

 Equipment and material storage sites will be located as far 
away from residential and park uses as practicable. 
Construction areas will be kept clean and orderly. 

 Environmentally Sensitive Areas–like areas or their 
equivalent will be established near sensitive air receptors. 
Within these areas, construction activities involving 
extended idling of diesel equipment or vehicles will be 
prohibited, to the extent feasible. 

 Track‐out reduction measures, such as gravel pads at 
project access points to minimize dust and mud deposits on 
roads affected by construction traffic, will be used. 

 All transported loads of soils and wet materials will be 
covered before transport, or adequate freeboard (space 
from the top of the material to the top of the truck) will be 
provided to minimize emissions of dust (particulate 
matter) during transportation. 

 Dust and mud deposited on paved public roads due to 
construction activity and traffic will be promptly and 
regularly removed to decrease particulate matter. 

 To the extent feasible, construction traffic will be 
scheduled and routed to reduce congestion and related air 
quality impacts caused by idling vehicles along local roads 
during peak travel times. 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

 Mulch will be installed or vegetation planted as soon as 
practical after grading to reduce windblown particulate in 
the area. Be aware that certain methods of mulch 
placement, such as straw blowing, may themselves cause 
dust and visible emissions issues and may need to use 
controls such as dampened straw. 

BIOLOGICAL ENVIRONMENT 

BIO‐1: All construction‐related work, including staging, storage, 
and access, shall be limited, to the greatest extent feasible; 
shall occur within the project limits; and shall not encroach 
upon the sandy beach habitat adjacent to the project site. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

Prior to demolition 
grading, and any 
other construction 
activities 

   

BIO‐2: To avoid impacts on any bats that may be roosting in 
palm trees within the project area, all direct impacts on palm 
trees shall be avoided during construction, and highly 
vibrative and/or noisy work shall be avoided near palm trees. 
If it is not possible to avoid direct or indirect impacts (e.g., 
direct [tree removal, tree disturbance, tree trimming] or 
indirect [noise, vibration]) on palm trees, a qualified bat 
biologist shall survey the trees (i.e., conduct acoustic 
nighttime surveys) prior to disturbance to determine whether 
bats are roosting in the trees. A copy of all survey results shall 
be forwarded to Caltrans’ Division of Environmental Planning. 

If bats are present, the bat biologist shall monitor 
construction activities to ensure that no bats are affected 
during construction. The qualified bat biologist may also 
provide other avoidance measures to ensure that all impacts 
on this species are avoided and minimized. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

Prior to construction 
and then during all 
construction 
activities 

   

BIO‐3: A qualified bat biologist who is also familiar with 
crevice‐dwelling bird species shall survey the project 
disturbance limits and the Santa Monica Pier Bridge in early 
summer, prior to construction, to assess the potential for the 

City, Caltrans, 
Resident Engineer, 
and Contractor 

Prior to demolition 
grading, and any 
other construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

bridge’s use for bat roosting, bat maternity roosting, and bird 
roosting/nesting, because maternity roosts and nesting are 
generally formed in spring. The qualified bat biologist shall also 
perform preconstruction surveys within 2 weeks of 
construction because bat and bird roosts can change 
seasonally. These surveys will include a combination of 
structure inspections, exit counts, and acoustic surveys. A copy 
of all survey results shall be forwarded to Caltrans’ Division of 
Environmental Planning and the City of Santa Monica. 

BIO‐4: If recommended by the qualified bat biologist, to avoid 
indirect disturbance of bats and birds while roosting in areas 
that would be subject to or adjacent to impacts from 
construction activities, any portion of a structure that is 
deemed by a qualified bat biologist to have potential bat or 
bird roosting habitat, in areas where the young have the 
ability to fly and may be affected by the proposed project, 
shall have temporary bat/bird eviction and exclusion devices 
installed under the supervision of the qualified bat biologist 
prior to the initiation of construction activities. Eviction and 
subsequent exclusion will be conducted during the fall 
(September or October) to avoid trapping flightless young 
inside during the summer months or hibernating/ 
overwintering individuals during the winter. Such exclusion 
efforts are dependent on weather conditions, take a 
minimum of 2 weeks, and must be continued to keep the 
structures free of bats and birds until the completion of 
construction. All eviction and/or exclusion techniques shall be 
coordinated between the qualified bat biologist and the 
appropriate resource agencies (e.g., California Department of 
Fish and Wildlife). Work shall cease around any active bat 
maternity colony until such time that the young have the 
ability to fly, as determined by a qualified bat biologist. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

Prior to demolition 
grading, and any 
other construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

BIO‐5: Within 7 days of the commencement of construction 
activities (if between January 15 and September 1), a 
qualified biologist shall perform a nesting bird survey that will 
consist of at least two site visits to determine whether there 
are active songbird nests within 200 feet of the project 
footprint and raptor nests within 500 feet of the project 
footprint. This survey shall also identify the species and, to 
the degree feasible, nesting stage (e.g., incubation of young, 
feeding of young, near fledging). Nests shall be mapped (not 
by using Global Positioning System [GPS] technology because 
close encroachment may cause nest abandonment). If active 
nests are found, construction shall not occur within 150 feet 
of the songbird’s nest or within 500 feet of a raptor’s nest 
until the nesting attempt has been completed and/or 
abandoned because of non‐project‐related reasons. A copy of 
all survey results shall be forwarded to Caltrans’ Division of 
Environmental Planning and the City of Santa Monica. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

Prior to demolition 
grading, and any 
other construction 
activities 

   

BIO‐6: Inspection and cleaning of construction equipment 
shall be performed to minimize the importation of nonnative 
plant material. Eradication strategies (i.e., weed control) shall 
be implemented should an invasion of nonnative plant 
species occur. 

City and Contractor  During all 
construction 
activities 

   

BIO‐7: After construction, species that have been listed as 
having a high or moderate rating on the California Invasive 
Plant Council’s (Cal‐IPC’s) California Invasive Plant Inventory, 
including any Cal‐IPC‐listed species of ice plant, shall not be 
planted in any revegetated areas. 

City and Caltrans 
(during final 
design)/Resident 
Engineer and 
Contractor (during 
construction) 

Incorporate 
measure into 
project during final 
design and 
implement prior to 
and during all 
grading and 
construction 
activities 
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Commitment Measure  Responsible Party  Timing/Phase 
Action Taken to 
Comply with Task  Date 

SECTION 4(F) 

PIER‐1: The City shall temporarily relocate play 
features/functions of the Carousel Park area of the pier, away 
from where the Moss Avenue bridge would be constructed, 
prior to beginning construction and for the duration of 
project construction under Alternative 1 or Alternative 3. The 
relocated features shall serve their original functionality and 
be of a condition that shall be at least as good as the 
condition that presently exists. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

During Final design 
and prior to 
construction 

   

PIER‐2: The City shall redesign the play features in the 
Carousel Park area of the pier, as part of the final design for 
the project under Alternative 1 or Alternative 3. The features 
in this area of the pier shall be reconstructed to serve their 
original functionality and be designed and constructed to a 
condition that shall be at least as good as the condition that 
presently exists. The redesigned features of the Carousel Park 
area shall be rebuilt in the same area, or a nearby area, 
within the boundaries of the Santa Monica Pier parcels, and 
open to the public upon completion of construction of either 
Alternative 1 or Alternative 3. 

City, Caltrans, 
Resident Engineer, 
and Contractor 

Construction/Upon 
completion of 
construction 
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EXECUTIVE SUMMARY 

This study analyzes the potential traffic impacts of the proposed Santa Monica Pier Bridge replacement 

project in the City of Santa Monica.   

This report describes existing traffic conditions, identifies the base assumptions and methods used to 

analyze the project’s traffic impacts, and summarizes the findings of the study conducted as part of the 

environmental impact report (EIR) or Environmental Assessment (EA) for the proposed project. The key 

findings and conclusions of the study are summarized below. 

PROJECT DESCRIPTION 

The project is proposed by the City of Santa Monica (City) and considers three alternatives to improve 

vehicular and pedestrian access to the Santa Monica Municipal Pier (Pier), as well as the no-project 

alternative. Each of the three build alternatives would replace the existing 34-foot wide Pier Bridge with 

one that meets current seismic standards and improves pedestrian access. 

In addition to the No Project Alternative, three build alternatives are being considered: 

 Alternative 1 includes a new 64-foot wide replacement bridge along the existing alignment. To

accommodate the wider bridge, the entry to Lot 1 North would be permanently shifted

approximately 21 feet north, resulting in the permanent removal of approximately 30 parking

spaces. During construction, the existing entry to Lot 1 North would be temporarily relocated to

the north side of the City maintenance yard. Vehicular access to the Pier Deck would be

provided by a temporary bridge on Moss Avenue. During construction, a temporary pedestrian

bridge would be built parallel to and south of the existing Pier Bridge.

 Alternative 2 would be identical to Alternative 1 following completion. During construction,

however, vehicular access to the Pier Deck would be provided by a temporary ramp from the

north side of the pier into Lot 1 North. As with Alternative 1, during construction a temporary

pedestrian bridge would be built parallel to and south of the existing Pier Bridge.

 Alternative 3 (Locally Preferred Alternative) includes construction of two new bridges, and was

analyzed under two distinct access scenarios. The existing Pier Bridge would be replaced with a

new 40-foot wide bridge for pedestrians, bicyclists, and emergency access along the Existing

Alignment. A second permanent bridge would be built on Moss Avenue to accommodate 2-way

vehicular traffic, resulting in a permanent reduction of approximately 40 parking spaces on the

Pier Deck. During construction, the existing entry to Lot 1 North would remain open, but

would be narrowed and the payment kiosks would be shifted westward to maintain

approximately the same amount of queuing space for entering vehicles.

o Alternative 3, Access Scenario 1 assumed that traffic exiting over the relocated bridge to Pier

Deck Lot will be unconstrained.

o Alternative 3, Access Scenario 2 assumes that a semi-diverter will be installed at Appian

Way & Seaside Terrace to direct exiting traffic traveling south on Appian Way to turn east

onto Seaside Avenue.
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All of the above build scenarios include ADA Compliant Route options. 

While none of the alternatives would generate new trips on the surrounding roadway system, Alternative 3 

would permanently alter existing travel patterns in the immediate vicinity of the Pier. The details of the 

project alternatives are illustrated in Appendix A, showing the locations of the proposed roadway, sidewalk 

and crosswalk improvements for each alternative. 

EXISTING TRAFFIC CONDITIONS 

Detailed intersection capacity and operation analyses were conducted at 20 existing intersections in the 

vicinity of the project site for the peak hour in the weekday PM peak period (between 5:00 and 7:00 PM) 

and in the weekend midday peak period (between 1:00 and 5:00 PM) using City of Santa Monica turning 

movement count data base collected during summer 2013 and new counts collected for five intersections 

in fall 2014. Per City of Santa Monica traffic study practice, all study intersections in Santa Monica were 

analyzed using the Highway Capacity Manual (HCM) (Transportation Research Board, 2010) methodology, 

which is the City of Santa Monica’s preferred analysis methodology. The existing conditions analysis 

found that 16 of the 20 study intersections are operating at level of service (LOS) D or better, which is 

generally considered acceptable in an urban environment. The remaining four of the 20 analyzed 

intersections are currently operating at LOS E or F during one or both of the analyzed peak periods: 

 Palisades Beach Road (PCH) & California Incline

 Ocean Avenue & Seaside Terrace (stop-controlled)

 4th Street & Colorado Avenue

 4th Street & Olympic Drive/I-10 Eastbound On-Ramp

In addition to the 20 study intersections, six residential street segments west of Ocean Avenue were 

evaluated for neighborhood traffic impacts, which is based on the incremental increase in project-related 

traffic on those streets. Three of these street segments carry such volumes under existing conditions that a 

significant impact would be identified with the addition of one or more daily trips: 

 Appian Way north of Seaside Terrace

 Appian Way south of Seaside Terrace

 Seaside Terrace between Appian Way and Ocean Avenue

The threshold applied to the other street segments is a daily traffic increase of 12.5% or more. 

APPROVAL YEAR (2017) NO PROJECT INTERSECTION TRAFFIC FORECASTS 

The Approval Year analyzed for this project is 2017. Approval Year (2017) No Project traffic forecasts were 

developed using the City’s Travel Demand Forecasting Model (TDFM), which accounts for the effects of 

near-term and long-term changes in land use and transit capacity, and the ongoing changes to the City’s 

street network. The opening of the Exposition LRT line by the Approval Year is expected to increase transit 

ridership and reduce the capacity of Colorado Street between 16th Street and 5th Street. That analysis 

found that 17 of the 20 study intersections are projected to operate at LOS D or better. Analysis of future 

conditions accounts for the realignment and combination of two existing intersections (Main Street & 

Colorado and Second Street & Colorado) to a single intersection, and conversion of Colorado Avenue west 
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of 5th Street to 1-way operation. Three study intersections are projected to operate at LOS E or F during 

one or both of the analyzed peak periods: 

 

 Ocean Avenue & Seaside Terrace (stop-controlled) 

 4th Street & Colorado Avenue 

 4th Street & Olympic Drive/I-10 Eastbound On-Ramp 

 

FUTURE (2025) NO PROJECT INTERSECTION TRAFFIC FORECASTS 

 

The City of Santa Monica’s TDFM was used to project Future (Year 2025) No Project peak hour traffic 

forecasts. The Future Year (2025) No Project conditions analysis found that all but three study 

intersections are projected to operate at LOS D or better. The remaining three study intersections are 

projected to operate at poor levels of service E or F during one or both of the analyzed peak periods: 

 

 Ocean Avenue & Seaside Terrace (stop-controlled) 

 4th Street & Colorado Avenue 

 4th Street & Olympic Drive/I-10 Eastbound On-Ramp 

 

ESTIMATES OF TRIPS SHIFTED BY THE PROJECT 

 

None of the proposed project alternatives would generate additional trips on the regional roadway 

network, as they would not introduce new land uses. Rather, existing local traffic patterns would be 

shifted during construction and, under Alternative 3, following completion. Estimates of the magnitude of 

permanent traffic shifts under Alternative 3 were based on empirical trip generation rates, 2308 trips 

during weekday and 3668 trips during weekend. 
 

As stated, upon completion, Alternatives 1 and 2 would not permanently alter existing vehicular traffic 

patterns and would not result in significant traffic impacts for the future conditions. However temporary 

shifting of trips would occur during construction. Under Alternative 3, trip generation estimates are 

identical in both the Approval Year and Future Year, which would alter access to the Pier Deck parking lot 

and would shift approximately 164 trips in the weekday PM peak hour and approximately 223 trips 

in the weekend midday peak hour. 

 

PROJECT ALTERNATIVE 3, ACCESS SCENARIO 1 INTERSECTION AND STREET IMPACT ANALYSIS 

 

Based on the City of Santa Monica impact criteria, the shift in local traffic under Alternative 3, Access 

Scenario 1 is expected to result in significant traffic impacts at two study intersections under both 

Approval Year (2017) and Future Year (2025) conditions and in significant impacts on four analyzed street 

segments. 

 

Intersections 

  Ocean Avenue & Seaside Terrace – unsignalized (weekday PM peak hour and weekend midday 

peak hour) 

  4th Street & Olympic Drive/I-10 Eastbound On-Ramp (weekend midday peak hour) 
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Street Segments 

 Appian Way north of Seaside Terrace (weekday and weekend day)

 Appian Way south of Seaside Terrace (weekday and weekend day)

 Seaside Terrace between Appian Way and Ocean Avenue (weekday and weekend day)

 Pico Boulevard between Ocean Avenue and Appian Way (weekend day)

The LOS and delay of two intersections will be improved under both Approval and Future Year conditions 

with Alternative 3 Access Scenario 1: 

 Ocean Avenue & Colorado Avenue

 4th Street & Olympic Drive/I-10 Westbound Off-Ramp

FUTURE ALTERNATIVE 3, ACCESS SCENARIO 2 INTERSECTION AND STREET IMPACT ANALYSIS 

Based on the City of Santa Monica impact criteria, the shift in local traffic under Alternative 3, Access 

Scenario 2 is expected to result in significant traffic impacts at one study intersection under both Approval 

Year (2017) and Future Year (2025) conditions and in significant impacts on three analyzed street 

segments: 

Intersections 

 Ocean Avenue & Seaside Terrace (weekday PM peak hour and weekend midday peak hour)

Street Segments 

 Appian Way north of Seaside Terrace (weekday and weekend day)

 Appian Way south of Seaside Terrace (weekday and weekend day)

 Seaside Terrace between Appian Way and Ocean Avenue (weekday and weekend day)

PEDESTRIAN AND BICYCLE IMPACTS 

Under Alternative 3, the new Pier Bridge would provide exclusive access for pedestrians and cyclists. This 

is important due to the increase in pedestrian volume from the opening of the Metro Expo Line. While 

Alternatives 1 and 2 would retain the Pier Bridge as the only access to the parking on the Pier Deck, and 

the rebuilt bridge would continue to be shared by autos, pedestrians and cyclists, the new configuration 

would be considerably wider and would improve access for non-vehicular travelers.  

CONSTRUCTION-PERIOD IMPACTS 

Construction-period impacts under each Alternative were qualitatively assessed and found to be 

significant due to the need for full closures of Moomat Ahiko Way, Appian Way and Ocean Front Walk for 

over two months and the potential need to route substantial truck traffic through the residential area 

south of the Pier. A Construction Impact Mitigation Plan will be prepared and implemented to provide for 
traffic and parking capacity management during construction. The plan will consist of a public information 
program, notification of construction schedules to affected agencies, signage for detour routes, and 
monitoring of traffic conditions to determine the need for traffic control officers.  

MITIGATION MEASURES 

Specific recommendations are included in the construction impact mitigation plan for the project on ways 

to mitigate the construction-period impacts under each Alternative.   
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Alternatives 1 and 2 would not require any permanent mitigation as no operational impacts would result. 

Under Alternative 3, Access Scenario 1, one street segment impact could be partially mitigated, but the 

potential mitigation measure would increase the severity of the street segment impact on another 

analyzed street. Impacts to four street segments and two intersections would remain significant and 

unavoidable. Potential physical mitigation measures, such as restriping the intersection of 4th Street & 

Olympic Drive/I-10 Eastbound On-Ramp and signalization of the intersection of Seaside Terrace & Ocean 

Avenue, were investigated but found to be infeasible due to their potential to result in secondary 

impacts. Thus, these impacts would remain significant and unavoidable. 

Under Alternative 3, Access Scenario 2, no feasible mitigation measures were identified for the impacts to 

three local street segments. A potential physical mitigation measure, such as signalization of the 

intersection of Seaside Terrace & Ocean Avenue, was investigated but found to be infeasible due to its 

potential to result in secondary impacts. Thus, these impacts would remain significant and unavoidable. 
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1. INTRODUCTION

This study analyzes the potential traffic impacts of the proposed Santa Monica Pier Bridge replacement 

project in the City of Santa Monica. This report describes existing traffic conditions, identifies the base 

assumptions and methods used to analyze the project’s traffic impacts, and summarizes the findings of 

the study conducted as part of the environmental impact report (EIR) for the proposed project. The key 

findings and conclusions of the study are summarized below. 

PROJECT DESCRIPTION 

The project is proposed by the City of Santa Monica (City) and considers three alternatives to improve 

vehicular and pedestrian access to the Santa Monica Municipal Pier (Pier), as well as the no-project 

alternative. Each of the three build alternatives would replace the existing 34-foot wide Pier Bridge with 

one that meets current seismic standards and improves pedestrian access. The study area is shown in 

Figure 1. 

In addition to the No Project Alternative, three build alternatives are being considered: 

 Alternative 1 includes a new 64-foot wide replacement bridge along the existing alignment. To

accommodate the wider bridge, the entry to Lot 1 North would be permanently shifted

approximately 21 feet north, resulting in the permanent removal of approximately 30 parking

spaces. During construction, the existing entry to Lot 1 North would be temporarily relocated to

the north side of the City maintenance yard. Vehicular access to the Pier Deck would be

provided by a temporary bridge on Moss Avenue. During construction a temporary pedestrian

bridge would be built parallel to and south of the existing Pier Bridge.

 Alternative 2 would be identical to Alternative 1 following completion. During construction,

however, vehicular access to the Pier Deck would be provided by a temporary ramp from the

north side of the pier into Lot 1 North. As with Alternative 1, during construction a temporary

pedestrian bridge would be built parallel to and south of the existing Pier Bridge.

 Alternative 3 (Locally Preferred Alternative) includes construction of two new bridges, and was

analyzed under two distinct access scenarios. The existing Pier Bridge would be replaced with a

new 40-foot wide bridge for pedestrians, bicyclists, and emergency access along the Existing

Alignment. A second permanent bridge would be built on Moss Avenue to accommodate 2-

way vehicular traffic, resulting in a permanent reduction of approximately 40 parking spaces on

the Pier Deck. During construction, the existing entry to Lot 1 North would remain open, but

would be narrowed and the payment kiosks would be shifted westward to maintain

approximately the same amount of queuing space for entering vehicles (Figure 1-1).

o Alternative 3, Access Scenario 1 assumed that traffic exiting over the relocated bridge to

Pier Deck Lot will be unconstrained.

o Alternative 3, Access Scenario 2 assumes that a semi-diverter will be installed at Appian

Way & Seaside Terrace to direct exiting traffic traveling south on Appian Way to turn east

onto Seaside Avenue.
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All of the above build scenarios include ADA Compliant Route options. 

The Pier Bridge replacement structure will be located in the same alignment and be approximately the 

same length as the existing bridge, therefore it will have the same slope of approximately 10% and not be 

compliant the Americans with Disabilities Act (ADA), For ADA compliance, a route will be located on the 

south side of and parallel to the Pier Bridge and on the south side of the Pier Sign. Two options are 

considered to provide ADA access; Option A includes a 5% sloped straight path with an elevator, and 

Option B has a fixed structural walkway that consists of a series of curved ramps and landings. 

Option A proposes a third ADA compliant pedestrian-only bridge with a combination of either one or two 

elevators, and an escalator and/or stairs. The ADA compliant path would be approximately 10 feet wide 

with a 5% grade leading to an elevated landing next to the pier deck. The landing will connect to an 

elevator(s) that provides access to the pier deck and down to Ocean Front Walk. The landing will also 

connect to either escalators or stairs, or both, that lead to the pier deck. The escalator(s) and stairs are 

provided to accommodate pedestrian crowds that are expected to use the pedestrian-only bridge. The 

elevator would require a machine room to accommodate equipment for its operation, and is proposed to 

be located under the Pier Bridge. 

Option B proposes an approximate 5.3-foot wide walkway cantilevered from the side of the Pier Bridge 

comprised of a series of sloped ramps with a maximum grade of 8.33% and landings as per ADA code. 

Each individual ramp is approximately 30 feet long and is followed by a landing that is a minimum five 

feet long.   

None of the Alternatives would generate new trips on the surrounding roadway system, however 

Alternative 3 would alter existing travel patterns in the immediate vicinity of the Pier. The details of the 

project alternatives are illustrated in Appendix A, showing the locations of the proposed roadway, sidewalk, 

crosswalk and other pedestrian improvements for each alternative. Figure 1 illustrates the location of the 

proposed project and study intersections in relation to the surrounding street system. 

STUDY SCOPE 

This study evaluates the potential for project-generated traffic impacts on the street system surrounding 

the project site during the typical weekday PM peak period (the highest hour between 5:00 and 7:00 PM) 

and during the weekend midday peak period (the highest hour between 1:00 and 5:00 PM). Background 

traffic volumes as well as traffic related to the Pier are relatively lower in the AM peak period than in the 

PM and weekend midday peak periods. Therefore this analysis focuses on the latter time periods when 

the potential for the project to create significant impacts on the surrounding street system is higher. The 

following traffic scenarios were analyzed in the study: 

 Existing Conditions – The analysis of existing conditions provided a basis for the assessment of

Approval Year (2017) and Future Year (2025) traffic conditions. This assessment is based on the

citywide weekday and weekend traffic counts collected by the City in the summer and fall of

2013, supplemented with new counts collected in fall 2014 and additional counts collected for

use in this study. The existing conditions analysis included a description of key area streets and

highways, traffic volumes, and current intersection and roadway operating conditions.
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 Approval Year (2017) No Project Conditions – This scenario projects traffic conditions in the

project Approval Year (2017) without implementation of the project. It includes cumulative

development projects completed since the baseline counts were collected or that are

currently under construction and would be complete by 2017. Transportation improvements that

have been completed by 2017, such as Exposition Phase 2 light rail line and the Colorado

Esplanade were also included in this scenario, which is the baseline against which project impacts

were evaluated. The latest version of the City of Santa Monica’s Travel Demand Forecasting

Model (TDFM) was used to project Approval Year (2017) No Project traffic forecasts.

 Approval Year (2017) plus Alternative 1 or Alternative 2 – Under either Alternative 1 or Alternative

2, local travel patterns be essentially the same as under No Project conditions.

 Approval Year (2017) plus Alternative 3, Access Scenario 1 Conditions – This scenario includes the

estimated traffic shifts that would occur under Alternative 3, Access Scenario 1 and is compared

with the Approval Year (2017) No Project conditions to identify project-related traffic impacts.

 Approval Year (2017) plus Alternative 3, Access Scenario 2 Conditions – This scenario includes the

estimated traffic shifts that would occur under Alternative 3, Access Scenario 2 and is compared

with the Approval Year (2017) No Project conditions to identify project-related traffic impacts.

 Future Year (2025) “No Project” Conditions – This scenario projects the future traffic growth and

intersection operating conditions expected from regional growth and known “cumulative

projects” in the vicinity by year 2025. The major circulation improvements assumed in the

Approval Base (2017) scenarios were also included in the Future Year (2025) scenarios, which were

also developed using the City’s TDFM.

 Future Year (2025) plus Alternative 1 or Alternative 2 – Under either Alternative 1 or Alternative 2,

local travel patterns would be essentially the same as under the “No Project” Alternative under

Cumulative conditions.

 Future Year (2025) plus Alternative 3, Access Scenario 1 Conditions – This scenario includes the

estimated traffic shifts that would occur under Alternative 3, Access Scenario 1 and is compared

with the Approval Year (2025) No Project conditions to identify cumulative project-related traffic

impacts under cumulative conditions.

 Future Year (2025) plus Alternative 3, Access Scenario 2 Conditions – This scenario includes the

estimated traffic shifts that would occur under Alternative 3, Access Scenario 2 and is compared

with the Approval Year (2025) No Project conditions to identify project-related traffic impacts

under cumulative conditions.

Per City of Santa Monica traffic study guidelines, all study intersections have been analyzed using the 

Highway Capacity Manual (HCM) (Transportation Research Board, 2010) operations methodology. The 

study examined 20 intersections in the vicinity of the project site for each of the traffic scenarios. All but 

four of the analyzed intersections are currently controlled by traffic signals. Olympic Drive & Main Street 

and Olympic Drive & Avenida Mazatlan were stop-controlled at the time baseline counts were collected 

but have since been signalized. The study intersections and analyzed street segments, selected in 

consultation with the City of Santa Monica, are listed below and illustrated in Figure 1: 
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1. Palisades Beach Road (PCH) & California Incline

2. Palisades Beach Road (PCH) & Lot 1 North exit (stop-controlled)

3. Appian Way & Moss Avenue (stop-controlled)

4. Appian Way & Seaside Terrace (stop-controlled)

5. Appian Way & Pico Boulevard (stop-controlled)

6. Ocean Avenue & Broadway

7. Ocean Avenue & Colorado Avenue

8. Ocean Avenue & Moomat Ahiko Way/Pacific Coast Highway ramps (former SR-187)

9. Ocean Avenue & Seaside Terrace (stop-controlled)

10. Ocean Avenue & Olympic Boulevard

11. Ocean Avenue & Neilson Way & Pico Boulevard

12. Second Street & Colorado Avenue

13. Main Street & Colorado Avenue

14. Main Street & Olympic Boulevard (formerly stop-controlled)

15. Main Street & Pico Boulevard

16. Avenida Mazatlan & Olympic Boulevard (formerly stop-controlled)

17. 4th Street & Colorado Avenue

18. 4th Street & I-10 Westbound Off-Ramp

19. 4th Street & Olympic Drive/I-10 Eastbound On-Ramp

20. 4th Street & Pico Boulevard

Analyzed Neighborhood Street Segments 

 Appian Way north of Seaside Terrace

 Appian Way south of Seaside Terrace

 Seaside Terrace between Appian Way and Ocean Avenue

 Pacific Terrace between Appian Way and Ocean Avenue

 Vicente Place between Appian Way and Ocean Avenue

 Pico Boulevard between Appian Way and Ocean Avenue

ORGANIZATION OF REPORT 

This report is divided into seven chapters, including this introduction. Chapter 2 describes the existing 

circulation system, traffic volumes, intersection and roadway operating conditions, bicycle and pedestrian 

circulation, as well as existing public transit service in the study area. Chapter 3 describes the 

methodologies used to develop future cumulative traffic forecasts and project traffic volumes including 

future street system improvements. Chapters 4 and 5 present an assessment of potential project traffic 

impacts on intersection operations and street segments in the vicinity of the project site. Chapter 6 

presents a discussion of potential mitigation measures. Chapter 7 presents the qualitative assessment of 

the construction period analysis for the project. 
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2. EXISTING CONDITIONS

A comprehensive data collection effort was undertaken to develop a detailed description of existing 

transportation conditions in the study area. The assessment of existing conditions in the project study 

area includes a description of the street and highway system, public transit services, traffic volumes at the 

selected intersections, and operating conditions of the selected intersections. Although the classification 

of the street system in Santa Monica was recently revised in the City’s Land Use and Circulation Elements 

(LUCE) of the City’s General Plan, streets are referred to and analyzed in this report based on their previous 

classifications, since these classifications are relevant to the City’s significant impact criteria. 

Table 1 shows the surface characteristics of the streets in the study area. 

EXISTING HIGHWAY AND STREET SYSTEM 

The project site is located on the western portion of the City of Santa Monica near the junction of the 

Santa Monica Freeway (I-10) and Palisades Beach Road (also known as Pacific Coast Highway, PCH, State 

Route 1 or SR-1). Regional access to this area is provided primarily by the I-10, Palisades Beach Road, and 

Lincoln Boulevard (SR-1). The Santa Monica Freeway transitions to PCH beneath the intersection of 

Colorado Avenue & Ocean Avenue. The Pier Deck parking lot and Lot 1 North are accessed from the east 

via off-ramps from I-10 at 4th Street and 5th Street, from the north by Palisades Beach Road, and by the 

network of arterial and local streets in the vicinity of the project site. 

The 2010 LUCE defines the street system according to its use by various modes including walking, 

biking, transit, and automobile. These street types include Boulevard, Special Streets, Downtown 

Commercial, Neighborhood Commercial, Major Avenue, Secondary Avenue, Minor Avenue, Industrial 

Avenue, Neighborhood Street, Shared Street, Parkway, Pathway, Bikeway, Highway, and Alley. The city 

streets surrounding the proposed project are described below based on their designations in the LUCE: 

 Boulevard – Boulevards are regional transportation corridors with continuous mixed-use and

commercial land uses. Boulevards provide access for all forms of transportation but emphasize

transit and walking. Regional auto traffic is accommodated here in order to minimize regional

traffic on parallel local streets. Boulevards in the study area include Ocean Avenue, Main Street, Pico

Boulevard and 4th Street.

 Special Streets – These streets are unique and ceremonial streets requiring special consideration. In

the study area, the Special Street is the Third Street Promenade and Ocean Front Walk.

 Commercial: Downtown – These streets provide access for all transportation and support downtown

Santa Monica. The Downtown Commercial street in the study area is 2nd Street.

 Avenue: Major – These streets serve regional automobile trips and provide access for all modes of

transportation. They are designed to discourage regional auto traffic from using Secondary or

Minor Avenues. The Major Avenues in the study area include the California Incline.

 Avenue: Secondary – These streets distribute auto trips onto Minor Avenues and Neighborhood

Streets, often serving regional bicycle trips. Secondary Avenues in the project area include Colorado

Avenue, and Olympic Boulevard.



TABLE 1

EXISTING SURFACE STREET CHARACTERISTICS

THROUGH LANE MEDIAN BICYCLE SPEED

STREET FROM TO NB/EB SB/WB TYPE FACILITY LIMIT

PCH California Incline Lot 1550 S entrance 3 3 TWLTL -- 45

PCH Lot 1550 S entrance Ocean Ave Ramp 3 3 RM -- 45

PCH Ocean Ave Ramp McClure Tunnel 2 2 RM -- 45

Lot 1550 Entrance Exit 0 1 -- -- --

Appian Lot 1 N entrance Pico 1 1 DY -- 30

Broadway Colorado Ave 2 2 DY LANE 30

Colorado Ave Moomat Ahiko Way 2 2 DY LANE 30

Moomat Ahiko Way Pico Blvd 2 2 DY LANE 30

2nd St Santa Monica Blvd Colorado Ave 2 2 DY LANE 30

Colorado Ave Olympic Dr 1 1 DY/RM LANE 30

Olympic Dr Pico Blvd 1 1 TWLTL LANE 30

Broadway St Colorado Ave 2 2 DY -- 30

Colorado Ave Olympic Dr 2 2 RM -- 30

Olympic Dr Pico Blvd 2 2 DY -- 30

Ocean Ave 5th St 1 1 DY ROUTE 25

5th St 6th St 1 1 TWLTL LANE 25

6th St Lincoln Blvd 1 1 TWLTL LANE 25

Pier Deck Ocean Ave 1 1 DY ROUTE 10

Ocean Ave Main St 2 2 DY TRACK 30

Main St 4th Ct 2 2 DY TRACK 30

4thCt 5th St na* 1 DY ROUTE 30

5th St Lincoln Blvd 1 1 DY ROUTE 30

Seaside Terrace Appian Ocean 1 2 DY -- 25

Pacific Terrace Appian Ocean 1 1 -- -- 25

Vicente Place Appian Ocean 1 1 -- -- 25

Vicente Terrace Appian Ocean 0 1 -- -- 25

5th St 7th St 0 1 -- -- 35

7th St Lincoln Blvd 0 2 -- -- 35

Lincoln Blvd Lincoln Ct 0 4 -- -- 35

Ocean Ave Main St 1 1 DY -- 25

Main St Avenida Mazatlan 1 1 DY -- 25

Avenida Mazatlan 4th St 2 1 DY -- 25

Ocean Ave Main St 2 1 DY -- 35

Main St 6th St 2 2 TWLTL -- 35

6th St 9th St 2 2 RM -- 35

* Table reflects existing conditions in 2017.

Notes: # = Number of lanes RM = Raised Median

DY = Double Yellow Centerline TWLTL = Two-Way Left-Turn Lane

BICYCLE FACILITY: LANE = Bike Lane (Class II Facility)

ROUTE = Bike Route (Class III Facility)

TRACK = Cycle Track 

Pico Blvd

Ocean Ave

Main St

4th St

Olympic Blvd (N)

Olympic Dr

Colorado Ave

Broadway
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 Avenue: Minor – These streets serve local auto and bicycle trips. The Minor Avenue in the study area is

4th Street (south of Pico Boulevard).

 Neighborhood Street – These streets primarily provide access to individual residential. Design speed

at these streets is below 25 mph so that bicycles can share travel lane with cars and pedestrians can

safely walk across the street at any location. Vicente Terrace in the study area is a Neighborhood

Street.

 Shared Street – These streets primarily serve areas where autos travel slowly enough to mix with

people walking or bicycling. Shared Streets in the study area include Pico Boulevard (west of Ocean

Avenue), Moomat Ahiko Way, Seaside Terrace and Pacific Terrace.

 Parkway – Parkways serve as linear parks incorporating continuous landscaping, recreational bikeways

and pedestrian paths. The Parkway in the study area is Ocean Avenue.

EXISTING TRAFFIC VOLUMES AND LEVELS OF SERVICE 

The following sections describe peak hour traffic volumes, the methodology used to analyze intersection 

operating conditions, and resulting levels of service (LOS) for the selected study intersections under 

existing conditions. LOS measures vehicle delay at intersections and on roadways. LOS is a method for 

characterizing the operational conditions at an intersection generally accounting for measures such as 

speed, delays, travel time, freedom to maneuver, traffic interruptions, and comfort and convenience. 

Existing Traffic Volumes 

For the 20 study intersections, three sources of data contribute to the intersection counts for the project. 

The City of Santa Monica conducted counts at 15 study intersections as part of its normal monitoring 

program. Traffic volume count information for these locations was collected by the City in September 

2013 for the weekday afternoon peak period (5:00 to 7:00 PM), and the weekend midday peak period 

(1:00 to 5:00 PM). Background traffic volumes as well as traffic related to the Pier are relatively lower in 

the AM peak period than in the PM and weekend midday peak periods. Therefore, this analysis focuses on 

the latter time periods when the potential for the project to create significant impacts on the surrounding 

street system. The City conducted intersection counts at two other study intersections in August 2014. 

New traffic counts were collected at three intersections for this study in September 2014. The existing 

traffic volumes for the analyzed peak hours and the lane geometry of each intersection are shown in 

Figure 2. Intersection and roadway segment counts are provided in Appendix B. Although the intersection 

of Appian Way & Moss Avenue is not configured to accommodate southbound traffic, the baseline traffic 

counts and field observations reveal that tour buses and other commercial and municipal vehicles 

sometimes exit Lot 1 North via southbound Appian Way. 

Intersection Classification 

Of the 20 study intersections, 15 are classified as Arterial intersections, one is classified as a Collector 

intersection, and four are local intersections (on Appian Way at Seaside Terrace and Seaside Place). 

Functional street classifications used with respect to LOS are based on the City's previous Circulation 

Element. The 2010 LUCE has adopted a different typology for streets in the City, but the significance 

criteria have not yet been revised. 
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Level of Service Methodology 

In accordance with the City’s adopted impact analysis, the "Operational Analysis" method from Highway 

Capacity Manual was employed to perform signalized intersection LOS analysis at all signalized study 

intersections. The HCM 2010 operational method determines two key operating characteristics of 

signalized intersections. The first characteristic is the average stopped delay experienced per vehicle. The 

second is the volume-to-capacity (V/C) ratio at intersections. Both metrics are based on the amount of 

traffic traveling through the intersection, the turning movements of that traffic, lane geometries, and other 

factors affecting capacity (i.e., pedestrian volumes at the street crosswalks). These characteristics are used 

to evaluate the operation of each signalized intersection, and are described generally in terms of LOS. 

Level of Service Definition 

LOS categories range from excellent, nearly free-flow traffic at LOS A to overloaded, stop-and-go 

conditions at LOS F. Tables 2 and 3 provide LOS definitions for signalized and stop-controlled 

intersections using the HCM 2010 methodology. The LOS definitions and ranges of delay shown in this 

table represent average conditions for all vehicles at an intersection across an entire hour. Delays longer 

than the average condition are experienced by motorists on certain movements and/or during peak times 

within the peak hour. 

The City of Santa Monica’s adopted criteria has designated LOS D as the minimum acceptable LOS at 

arterial intersections and LOS C as the minimum desirable LOS at collector street intersections. The 

minimum acceptable LOS – the design condition – allows for some queuing and delays at intersections 

during peak periods. At intersections operating at an undesirable LOS, delays and queuing are greater 

than what is considered acceptable. 

Existing Levels of Service 

The results of the analysis of existing weekday afternoon and weekend midday peak hour level of service 

analysis are summarized in Table 4. As shown, 16 of the 20 study intersections operate at acceptable LOS 

(LOS D or better) during both analyzed peak hours. The four study intersections that currently operate at 

LOS E or F during one or both analyzed peak hours are: 

1. Palisades Beach Road (PCH) & California Incline (LOS E or F during both analyzed peak hours)

9. Ocean Avenue & Seaside Terrace (LOS E during both analyzed peak hours)

17. 4th Street & Colorado Avenue (LOS E during the weekday PM peak hour)

19. 4th Street & Olympic Drive/Eastbound I-10 On-Ramp (LOS E or F during both peak hours)

EXISTING PUBLIC TRANSIT SERVICE 

The study area is well-served by public transportation facilities consisting primarily of bus service. Several 

bus routes operated by the Santa Monica Big Blue Bus (BBB) and Metro operate on streets adjacent to 

the project site. The Pier is accessible from most of Santa Monica and much of the Los Angeles 

metropolitan area via bus. There are 11 fixed-route bus routes with stops within ¼ mile of the Pier. There 

are eight express bus routes that operate within a 2-mile radius of the Pier. The project site is located 
approximately four blocks from the Downtown terminus station of the Exposition (Expo) LRT line, which 
connects Santa Monica with downtown Los Angeles and the greater Los Angeles region. 



TABLE 2

HCM 2010 OPERATIONAL METHODOLOGY

A <10 EXCELLENT.  No vehicle waits longer than one red

light and no approach phase is fully used.

B >10 and <20 VERY GOOD.  An occasional approach phase is 

fully utilized; many drivers begin to feel somewhat

restricted within groups of vehicles.

C >20 and <35 GOOD.  Occasionally drivers may have to wait 

through more than one red light;  backups may

develop behind turning vehicles.

D >35 and <55 FAIR.  Delays may be substantial during portions 

of the rush hours, but enough lower volume periods

occur to permit clearing of developing lines, 

preventing excessive backups.

E >55 and <80 POOR.  Represents the most vehicles intersection 

approaches can accommodate; may be long lines

of waiting vehicles through several signal cycles.

F >80 FAILURE.  Backups from nearby locations or on 

cross streets may restrict or prevent movement of 

vehicles out of the intersection approaches.  

Tremendous delays with continuously increasing

queue lengths

Source: Highway Capacity Manual, Transportation Research Board, 2010.

LEVEL OF SERVICE DEFINITIONS FOR SIGNALIZED INTERSECTIONS

Level of Service

Average Stopped 

Delay per Vehicle 

(seconds)

Definition



TABLE 3

LEVEL OF SERVICE DEFINITIONS FOR 

A < 10.0

B > 10.0 and < 15.0

C > 15.0 and < 25.0

D > 25.0 and < 35.0

E > 35.0 and < 50.0

F > 50.0

Source:  Highway Capacity Manual, Transportation Research Board, 2010.

Level of Service
Average Control Delay 

(seconds/vehicle)

STOP-CONTROLLED INTERSECTIONS

HCM 2010 OPERATIONAL METHODOLOGY



1 Pacific Coast Highway (PCH) & A Signal PM 1.051 ** F

California Incline WKND 0.943 71 E

2 Pacific Coast Highway (PCH) & A TWSC PM 0.214 9 A

The Lot Exit WKND 0.281 10 A

3 Appian Way & C* TWSC PM 0.006 9 A

Moss Avenue WKND 0.000 8 A

4 Appian Way & C* AWSC PM na 8 A

Seaside Terrace WKND na 8 A

5 Appian Way & A AWSC PM na 10 A

Pico Boulevard WKND na 10 B

6 Ocean Avenue & A Signal PM 0.347 10 A

Broadway WKND 0.366 9 A

7 Ocean Avenue & A Signal PM 0.735 49 D

Colorado Avenue WKND 0.847 49 D

8 Ocean Avenue & A Signal PM 0.586 21 C

Moomat Ahiko Way WKND 0.602 29 C

9 Ocean Avenue & A TWSC PM 0.284 37 E

Seaside Terrace WKND 0.593 41 E

10 Ocean Avenue & A Signal PM 0.550 9 A

Olympic Boulevard WKND 0.569 16 B

11 Ocean Avenue & A Signal PM 0.618 24 C

Pico Boulevard WKND 0.502 30 C

12 2nd Street & A Signal PM 0.435 22 C

Colorado Avenue WKND 0.341 33 C

13 Main Street & A Signal PM 0.474 18 B

Colorado Avenue WKND 0.797 25 C

14 Main Street & C AWSC PM 0.000 15 C

Olympic Boulevard WKND 0.403 12 B

15 Main Street & A Signal PM 0.483 31 C

Pico Boulevard WKND 0.484 28 C

16 Mazatlan Drive C AWSC PM na 9 A

Olympic Boulevard WKND na 9 A

17 4th Street & A Signal PM 0.828 64 E

Colorado Avenue WKND 0.654 32 C

18 4th Street & A Signal PM 0.948 51 D

I-10 Freeway Westbound Off-Ramp WKND 0.625 27 C

19 4th Street & A Signal PM 0.896 74 E

I-10 Freeway Eastbound On-Ramp WKND 1.076 ** F

20 4th Street & A Signal PM 0.555 31 C

Pico Boulevard WKND 0.583 28 C

Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated.

A Arterial intersection AWSC  All Way Stop Control

C Collector intersection TWSC Two-Way Stop Control

C* The crossing streets are Neighborhood streets.  Because there is no threshold for Neighborhood Streets, collector

thresholds are used for significant impact at these intersections.  

NO. INTERSECTION  CLASS
Control

 Type

PEAK 

HOUR
V/C DELAY LOS

TABLE 4

EXISTING INTERSECTION LEVEL OF SERVICE
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EXISTING BICYCLE AND PEDESTRIAN FACILITIES 

Bicycle Facilities 

The unique qualities of the Santa Monica Pier make it a major destination for pedestrians and bicyclists. 

The study area has an extensive bicycle and pedestrian network. Existing facilities within ½ mile of the Pier 

are identified below. The City’s existing bicycle network is shown in Figure 3. 

The following streets in the project study area have either bicycle lanes or a path for cyclists separate from 

vehicles: 

 Beach Bike Path northbound-southbound along the beach

 Ocean Avenue between San Vicente Boulevard and Bicknell Avenue

 2nd Street between Montana Avenue and Colorado Avenue

 Main Street between Colorado Avenue and the southern City limits

 Broadway east of 5th Street

 Arizona Avenue east of Ocean Avenue

 Colorado Avenue between Main Street and Ocean

In addition to these facilities, the City has recently marked various streets designated as bicycle routes 

with “sharrows” and “Bikes May Use Full Lane” signage to reinforce the fact that these are shared-

vehicle/bicycle facilities. Streets with these markings include 4th Street, Broadway, and Colorado Avenue. A 

number of intersections in downtown Santa Monica have also been equipped with bicycle detection 

zones. 

Bicycle access to the Pier is provided by the Pier Bridge itself and by the Beach Bicycle Path, which runs 

north – south beneath the Pier. Westbound (downhill) cyclists typically ride in the roadway on the Pier 

Bridge. Due to the steep grade of the Pier Bridge, however, many eastbound bicyclists walk with their 

bicycles uphill along the sidewalks or, during times of moderate to heavy pedestrian activity, within 

the travel lanes. Bicyclists accessing the Pier from the Beach Bicycle Path must carry their bicycles up one 

of the staircases that connect the Pier with the beach level below or use the pedestrian ramps on the east 

end of the Pier. 

Bicycle parking is available throughout the study area, including on the Pier, along Oceanfront Walk, in 

many parking structures, along streets, and at public and private facilities. For example, indoor bicycle 

parking and lockers are provided in Parking Structures #8, and #7 in Downtown. The City continues to 

install racks throughout the Downtown and provides a free bike valet program for events such as the 

Pier Summer Twilight Concerts. In addition, the Bike Center, located at 2nd Street & Colorado Avenue 

within Parking Structure 8 beside the Santa Monica Place Mall, provides secure bike parking and a variety 

of mobility services, including retail, bike repair, bike rental, attended bike parking, public information 

on alternative transportation, and a variety of additional related services. 

Within the study area, future bicycle routes with shared lane markings are proposed for Santa Monica 

Boulevard and 4th Street in the City’s 20-Year Bicycle Implementation Plan. 
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Pedestrian Facilities 

Currently, primary pedestrian access to the Pier is provided from downtown Santa Monica by way of the 

Pier Bridge, which begins west of the intersection of Ocean Avenue & Colorado Avenue. 

At the southwest corner of Ocean Avenue & Colorado Avenue, limited landing area is provided for 

pedestrians waiting to cross the Pier Bridge/Colorado Avenue, which is not adequate for the high volume 

of pedestrians that often passes this location. As a result, pedestrians must wait in the roadway or 

jaywalk across the Pier Bridge to Palisades Park. During periods of peak pedestrian activity, sidewalk 

landing areas on the north side of the intersection of Colorado and Ocean Avenue are crowded with 

people waiting to cross and pedestrians “spill out” of the marked crosswalk on Ocean Avenue. Three of 

the four approaches to this intersection have marked crosswalks; the northbound approach does not. A 

pedestrian scramble phase was recently installed at this intersection to provide exclusive access to 

pedestrians as they cross at this intersection. This improvement is described in more detail in Chapter 3.  

The sidewalk is located on the north side of the Pier Bridge and is separated from the 2-way traffic 

stream by jersey median barriers. Data from previous studies revealed that on a typically busy Summer 

weekend day, over 1,000 pedestrians (total of both directions) passed a single point on the Pier Bridge in 

the peak 15-minute period. 

Because of the steep grade of the Pier Bridge and the distance to the Pier itself from Ocean Avenue, some 

of the vehicular trips on the Pier Bridge are solely for the purpose of dropping off or picking up 

passengers. Pedestrian drop-off and pick-up activity associated with Pier visitors and beachgoers also 

occurs on Ocean Avenue. The Pier is also accessible to pedestrians by way of two staircases on the 

south side connecting to the Ocean Front Walk and to the Beach Bicycle Path. There is also a staircase on 

the north side leading to the beach and Lot 1 North. A handicapped-accessible ramp is located at the 

eastern end of the Pier adjacent to the Ocean Front Walk and an elevator is located in the Bubba Gump 

Restaurant. 
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3. TRAFFIC FORECASTS

TRAFFIC PROJECTIONS 

Travel Demand Forecasting Model Projections 

The Santa Monica LUCE (adopted in July 2010) provides a framework for integrating land use and 

transportation to reduce vehicle trips; encourage walking, bicycling and transit use; and create active, 

pedestrian-oriented neighborhoods. The LUCE establishes the goal of achieving no net new PM peak 

period vehicle trips generated within Santa Monica. There are three ways that citywide trip generation is 

reduced in response to future conditions: the D’s (i.e., density, diversity, destination, etc.1), the Expo 

Light Rail Transit (LRT), and LUCE TDM strategies. 

As part of the City’s LUCE update, the City developed its first comprehensive, citywide TDFM. The TDFM 

was recently calibrated to a base year of 2013, based on 2013 land use data and 2013 traffic counts. The 

City of Santa Monica’s land use data is supplemented by Southern California Association of Governments 

(SCAG) traffic analysis zone (TAZ)-based data for areas in the City of Los Angeles bordering the City of 

Santa Monica. The TDFM forecasts future conditions for the City’s transportation network in the form of 

traffic volumes for daily, as well as AM, PM, and weekend midday peak hours for downtown and Main 

Street areas only. The model contains the major roadways in the City and considers the trip reduction 

effects of walking, bicycling, parking, and transit, including the Expo LRT line, which became operational 

in Santa Monica in May 2016. The model also includes all identified development projects and street 

network changes. 

The TDFM contains a number of enhancements that allow it to capture the effects of land use and 

circulation element policy initiatives on traffic congestion. These enhancements include the effects of 

sustainable development patterns (e.g., mixed-use and transit-oriented development), urban streetscape 

design factors, alternative transportation networks, parking management, and Transportation Demand 

Management (TDM) programs. To analyze level of service, post-processed model volumes are loaded 

into the City of Santa Monica’s Vistro database.  

Approval Year and Future Year Traffic Conditions 

To evaluate the potential impacts of the proposed project on the surrounding street system, it was 

necessary to develop estimates of Approval Year (2017) and Future (2025) traffic forecasts in the area both 

without and with project traffic: 

 To develop the Approval Year scenario without the project, the land use file in the TDFM was

updated to include the development projects that were completed between the time of the

baseline traffic counts (2013 and 2014) and Approval Year (2017). Outside of the City of Santa

Monica, the land use and through trips was developed using linear interpolation based on the

1 The D's are a simple means of quantifying the transportation benefits of smart growth. They predict reductions in 

per-capita vehicle trips and miles in response to increases in development density, diversity, design and destination 

and other patterns within a region. 
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LUCE forecast (2030). These projected traffic volumes, referred to as Approval Year No Project 

projections, represent the conditions expected during the project’s Approval Year and provide the 

baseline for the Approval Year plus Project traffic impact analysis. Appendix D lists the 

development projects included in the Approval Year land use forecasts.

 To develop the Future Year (2025) Scenario without the project, the land use file in the TDFM was

updated to include the list of approved and pending (proposed) projects. These projects are

conservatively assumed to all be completed between 2013 and Future Year (2025). Similar to the

2017 forecasts, land use and through trips outside the City were linearly interpolated. These

projected traffic volumes, referred to as Future No Project projections, represent the conditions

expected during year 2025 and provide the baseline for the Future plus Project traffic impact

analysis. Appendix D lists the development projects included in the Future Year land use

forecasts.

 The traffic shifted by the proposed project was estimated and assigned to the surrounding street

system as described below. This was then added to the Approval Year No Project and Future No

Project scenarios to form the Approval Year plus Project and Future plus Project traffic

projections, respectively.

Once these traffic projections were developed, analyses were conducted to determine locations impacted 

by the project. The difference between “without project” and “plus project” scenarios represents the 

incremental change in traffic attributable to the project itself under each analysis year. As discussed, the 

“with project” scenarios for Alternatives 1 and 2 are identical to the No Build, and there would be no 

change in project volumes, lane geometries, or LOS analysis. 

FUTURE STREET SYSTEM IMPROVEMENTS AND RELATED PROJECTS 

The baseline improvements to be constructed by 2017 are also included in the 2025 analysis. Additionally, 

other future baseline transportation modeling assumptions in the study area were developed in 

consultation with city staff and the project team and are discussed below. In Figure 4, the blue dots 

indicate the signalized intersections in study area that will have new signal timing plans in coordination 

with Expo Line operations. The orange dots indicate intersections that will be reconfigured to new lane 

geometry in the study area. The solid lines indicate the street and bikeway improvements that will be 

completed by 2017. The Expo LRT, Colorado Esplanade, Olympic Drive extension, and 2nd Street bikeway 

discussed below are in place today but were completed after the baseline traffic counts were completed 

after the baseline traffic counts used in this study were collected. 

Street System Improvements 

The following improvements are planned for completion by 2017 and are included in approval baseline 

and future baseline analysis. Figure 4 illustrates the location of these street system improvements. 
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The following projects were completed after baseline traffic counts in 2013 were collected. Turning 

movement forecasts for any future year scenario is adjusted to consider these completed projects. 

Colorado Esplanade 

 Colorado Avenue between Ocean Avenue and 4th Street – Reduce to two lanes westbound with

a 2-way cycle track on the south side of the street.  Eastbound vehicular traffic will be prohibited.

 Colorado Avenue & Main Street/2nd Street – Conversion of existing intersections to one

combined intersection by modifying the configuration of Main Street.

Expo Light Rail 

 Colorado Avenue between 4th Street and 5th Streets – Reduce to two lanes westbound (one

through lane and one left-turn lane); 2-way cycle track continues to 4th Court.

 Colorado Avenue between 4th Street – Reduce by one lane in each direction.

 Colorado Avenue from 5th Street to 16th Street – Prohibit eastbound/westbound left turns for

vehicles (westbound left turn at 4th Street and eastbound/westbound left turns at 17th Street

would be permitted).

Civic Center Specific Plan 

 Olympic Drive Extension – Extend Olympic Drive from Ocean Avenue to Main Street

Bike Action Plan 

 2nd Street Bikeway – From Colorado Avenue to California Avenue, the second lane of vehicle

travel on 2nd Street will be removed to accommodate northbound and southbound bicycle lanes

Bike Improvement Projects 

The City of Santa Monica Bicycle Action Plan (City of Santa Monica, November 2011) includes 

recommended bicycle projects for 5-year implementation and the 20-year vision plan. These include a 

protected 2-way cycle track between Ocean Avenue and 4th Street on the Colorado Esplanade. 

Santa Monica Pier Improvements 

Short-term shared lane markings from Ocean Avenue to Santa Monica Pier include bicycle facilities. The 

reconstruction of the bridge connecting Downtown with the Santa Monica Pier is anticipated within the 

next several years, and provide a connection from the Pier to the Beach Bike Trail via a bicycle ramp. This 

new bicycle ramp will be constructed before or at the same time as the Pier Bridge replacement project. 

Citywide Bikeshare Program (“Breeze”) 

The City has recently launched the public bikeshare program, Breeze, in November 2015. The bikeshare 

program will include 500 8-speed "smart" bicycles that are parked at 1,000 docks configured into 65 to 75 

stations citywide, including in the Downtown. These public bikes allow residents, visitors, and employees 
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to ride a bicycle for their travel needs within the City. Bikeshare is a key strategy to implement the LUCE 

goal of reducing vehicle trips and diversifying vehicle modes utilized by the community. Bikeshare linked 

with transit, including nearby Big Blue Bus routes and the highly anticipated Expo LRT, will provide a 

high-quality alternative to driving. 

Transit Projects 

Metro Expo Line Phase 2 Light Rail Transit 

Included in the Vistro database and the Santa Monica TDFM are modifications necessary to account for 

Phase 2 of the Metro Exposition LRT (Expo LRT) that will connect Santa Monica to downtown Los Angeles. 

The recent opening of Expo Phase 2 resulted in the reduction of Colorado Avenue to one lane in each 

direction between 4th Street and 17th Street and the prohibition of left turns along Colorado Avenue 

between 5th Street and 16th Street, as stated. Colorado Avenue between 4th and 5th Street also provides 

westbound travel only. The proposed project will be located within ¼ mile of the Expo LRT Downtown 

Station at 4th/5th and Colorado. The Approval and Future No Project forecasts from the TDFM also account 

for increased transit ridership due to the Expo LRT. 

The Expo LRT provides train service every 10 to 12 minutes during weekday peak hours and every 10 or 20 

minutes during off-peak hours. Projected ridership for the entire Expo Line is estimated at nearly 50,000 

daily passengers. While only a portion of those boardings and alightings would occur in downtown Santa 

Monica, an increase activity in this area, including on the Pier Bridge, will occur once this LRT line becomes 

operational.   

Big Blue Bus Expo Integration Plan 

The Big Blue Bus anticipated that the arrival of the Expo LRT will present a significant opportunity to 

increase transit ridership. As part of the initiative to increasing access to active transportation and 

alternative modes of travel underway in Santa Monica, BBB prepared the Expo Integration Plan to better 

integrate the bus route system with the new rail stations. The Expo Integration Plan included the analysis 

of land use, key origins and destinations, current transit ridership patterns, existing transit service and 

routes, corridor analysis, industry best practices and transit demand market analysis. Implementation of 

the service changes to the BBB is underway. 

Signal Improvements 

Ocean Ave & Colorado Avenue Pedestrian Scramble Phase 

The Ocean Avenue & Colorado Avenue intersection currently has heavy pedestrian flows to and from the 

Santa Monica Pier that can affect the operating conditions of the intersection for automobiles. Under 

Approval and Future Year No Project conditions, a similar pedestrian blockage effect is expected to occur 

at Ocean Avenue & Colorado Avenue due to the anticipated additional pedestrian volumes between the 

Downtown Station and the Pier. 
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A pedestrian scramble phase is a phase exclusive to pedestrians where no vehicle movements are allowed 

and pedestrians may cross legs of the intersection in any direction (FHWA, 2008). As part of the 

Colorado Avenue Esplanade Project, a pedestrian scramble phase was recently installed. Therefore, this 

signal improvement was assumed under Approval Year (2017) plus project conditions and under Future 

Year (2025) plus project conditions. The project component of a pedestrian scramble phase at Ocean 

Avenue & Colorado Avenue was therefore maintained as a future baseline feature. 

Future Bicycle Volumes along Colorado Avenue 

Eastbound auto traffic on Colorado Avenue between Ocean Avenue and 4th Street is prohibited as a result 

of the Colorado Esplanade project. Bicycles are permitted to travel eastbound within a 2-way cycle track. 

In order to account for the minimum green time for the bicycles traveling there under the 

Approval/Future base year and Approval/Future plus Project scenarios, the eastbound bicycle movements 

were incorporated as eastbound through vehicle movements in their respective Vistro database. By 

making this adjustment, an additional phase was added in order to properly analyze and reflect the 

vehicular intersection conditions along Colorado Avenue with the cycle track. 

PROJECT TRAFFIC PROJECTIONS 

Project Trip Estimates and Project Trip Distribution Methodology 

Estimates of the volume of traffic entering and exiting the Pier Bridge and Lot 1 North were based on 

survey data, as well as hourly occupancy of each lot. The survey data covered 17 typical summer 

weekend days and three typical summer weekdays. Separate estimates were prepared for vehicles 

parking and for vehicles dropping off or picking up passengers, which are estimated to represent 

approximately 40% of all vehicle trips using the Pier Bridge. 

The existing trip estimates of the Pier Deck Lot and Drop-Off/Pick-Up at the turn-around loop on the 

Pier Deck are based on the current size of the Pier Deck Lot (277 spaces) and observed trips related 

to passenger loading activities. Those estimated trips were unassigned from the street network and 

reassigned to reflect revised travel patterns of Alternative 3 as described below. The trip estimates for 

each component of the proposed project (Alternative 3) are presented in Table 5. The drop-off/pick-up 

activities that occur at Ocean Avenue & Colorado Avenue are assumed to remain unchanged from existing 

conditions.  

Under Alternative 3, access to the Pier Deck Lot, which is now provided via the west leg of Ocean Avenue 

& Colorado Avenue, would be relocated to a new bridge along Moss Avenue, which would connect 

to Appian Way, altering the localized routes to and from the Pier Deck Lot and the passenger loading 

and passenger drop-off area on the Pier. Based on the extensive data collection it is expected that 

approximately 164 weekday PM peak hour trips and 223 weekend midday peak hour trips that travel 

to the Pier Bridge will shift under Alternative 3, with either access scenario described in Section 1 – 

Project Description (Figure 1-1). Of those totals, 149 PM peak hour trips and 206 weekend midday peak 

hour trips are expected to use the Moss Avenue Bridge. 



TABLE 5
ESTIMATES OF TRIPS SHIFTED BY THE PROJECT

Weekday Weekend

Day In Out Total Day In Out Total

237 Parking Spaces on Pier Deck** 1,184      43           48 91 1,882      46           54 100         

Passenger Drop-Offs & Pick-Ups 
at Pier Deck Turn-Around Loop**

924         29           29 58 1,468      53           53 106         

Shift of Trips* to Lot 1 North 200         7 8 15 318         8 9 17 

Total 2,308      79           85 164         3,668      107         116         223         

* Estimate of project-shifted trips includes the reassignment of trips to/from approximately 40 existing parking spaces on the

Pier Deck that would be removed under Alternative 3.

** Rates estimated based on traffic counts

Weekday PM Peak Hour Weekend Midday Peak Hour
Location
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The current design plans for Alternative 3 include the permanent removal of approximately 40 parking 

spaces from the Pier Deck Lot to accommodate the new access ramp from Appian Way, resulting in a 

future capacity of approximately 237 spaces. Shifted trips associated with the 40 spaces that would be 

removed from the Pier Deck were estimated at 15 in the weekday PM peak hour and 17 in the weekend 

midday peak hour and were assumed to shift to Lot 1 North. 

The distribution pattern used in this study estimates that approximately 80% of auto-based visitors 

arrive via the I-10 (Santa Monica Freeway) and that the remaining 20% travel only on surface streets. 

During periods where demand for parking may exceed supply on the Pier and/or beach lots, the City 

implements management strategies to reduce congestion at or near parking access points. As parking 

facilities approach capacity, vehic le access to the pier is limited and motorists are redirected to 

facilities where parking is available. Typically, access to the Pier Lot is limited by midday and motorists 

are directed to Lot 1 North, with access to the Pier Bridge from Colorado Avenue and northbound Ocean 

Avenue closed and access allowed from southbound Ocean Avenue intermittently to fill spaces vacated 

as motorists leave the Pier throughout the day. Although the pattern of the closures is relatively 

consistent, the timing varies from day to day in response to actual conditions. 

The data described above was used to determine the project-related shifts at the study intersections. The 

projected shifts in traffic volumes using the Pier Bridge to access the Pier Deck Lot under Alternative 3, 

Access Scenarios 1 and 2 are illustrated in Figures 5-1 and 5-2, respectively. 

As described, under either Alternative 1 or Alternative 2 the new Pier Bridge would replace the 

existing Pier Bridge at the current location and would not permanently change traffic patterns relative to 

the No Project Alternative. 



Weekend Midday Peak Hour (Weekday PM Peak Hour)

Project Turning Movements Forecasts -  (Alternative 3- Access 1)
FIGURE 5-1
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

Project Turning Movements Forecasts -  (Alternative 3- Access 2)
FIGURE 5-2
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APPROVAL YEAR (2017) TRAFFIC FORECASTS 

For Approval Year 2017 analysis, weekday PM peak hour and weekend midday peak hour traffic 

conditions were developed to provide the baseline against which direct project impacts were evaluated. 

The land use file in the TDFM was modified to reflect anticipated near-term growth through 2017, which 

was then added to the 2013/2014 base volumes and then post-processed to develop Approval 

Year turning movements. Approval Year (2017) No Project traffic volumes for the analyzed peak hours, 

lane geometry at each intersection and LOS at each intersection are shown in Figure 6. 

As described, the traffic projections for the proposed project were developed using the following three 

steps: estimate the trip generation and shifts in traffic associated with the project, determine trip 

distribution, and assign the project traffic to the roadway system. 

Project-generated traffic that would occur were assigned to the street system and added to the 

Approval Year (Year 2017) No Project traffic forecasts. The resulting traffic volumes represent the 

projected Approval Year (Year 2017) plus Project peak hour traffic volumes. The Approval Year (Year 

2017) plus Project peak hour traffic volumes are shown in Figure 7-1 and 7-2 for Alternative 3, Access 

Scenarios 1 and 2, respectively. 

FUTURE YEAR (2025) TRAFFIC FORECASTS 

The City’s TDFM was originally developed as part of the LUCE update in 2010 and was updated in 2015. 

This model produces cumulative traffic forecasts for the City of Santa Monica and surrounding areas of 

the City of Los Angeles for the Future Year 2025 and 2030. For consistency with the LUCE, the TDFM was 

used to project Future (2025) No Project traffic volumes for use in this study. The model forecasts of 

Future Year (2025) traffic volumes. 

The Vistro database was updated using the Future (2025) No Project traffic forecasts from the Santa 

Monica TDFM. The resulting Future (2025) No Project traffic volumes are shown in Figure 8 for the 

analyzed peak hours. 

The projected changes in traffic that would occur with the development of the project were assigned to 

the future street system and added to the Future (2025) No Project traffic forecasts. The resulting traffic 

volumes represent the projected Future (2025) weekday and weekend peak hour traffic volumes. The 

Future Year (2025) plus Project peak hour traffic volumes are shown in Figures 9-1 and 9-2 for Alternative 

3, Access Scenarios 1 and 2, respectively. 



Weekend Midday Peak Hour (Weekday PM Peak Hour)

*South Bound Through movement at Appian and Moss is not legal but frequently observed in the existing counts

Peak Hour Traffic Volumes And Lane Configurations

Approval year (2017) Turning Movements Forecasts
FIGURE 6
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

*South Bound Through movement at Appian and Moss is not legal but frequently observed in the existing counts

Peak Hour Traffic Volumes And Lane Configurations

Approval year (2017)- Alternative 3 (Access1)- Turning Movements Forecasts
FIGURE 7-1
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

*South Bound Through movement at Appian and Moss is not legal but frequently observed in the existing counts

Peak Hour Traffic Volumes And Lane Configurations

Approval year (2017)- Alternative 3 (Access2)- Turning Movements Forecasts
FIGURE 7-2
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

*South Bound Through movement at Appian and Moss is not legal but frequently observed in the existing counts

Peak Hour Traffic Volumes And Lane Configurations

Future year (2025) Turning Movements Forecasts
FIGURE 8
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*South Bound Through movement at Appian and Moss is not legal but frequently observed in the existing counts

Peak Hour Traffic Volumes And Lane Configurations

Future year (2025)- Alternative 3 (Access2)- Turning Movements Forecasts
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4. INTERSECTION TRAFFIC IMPACT ANALYSIS

The previous chapter described six sets of traffic volume forecasts, the Approval Year (2017) No Project 

and Approval Year (2017) plus Alternative 3 with two access scenarios, the Future (2025) No Project and 

Future (2025) plus Alternative with two access scenarios. The design of Alternatives 1 and 2 would allow 

for the same traffic operations as the No Build Alternative. The plus project scenarios described in this 

section represent Alternative 3, assessed with two access scenarios. These forecasts were analyzed to 

determine the Approval Year (2017) and Future Year (2025) operating conditions without and with the 

localized shifts in traffic that are projected under Alternative 3 in order to identify the potential for traffic 

impacts on the surrounding street system. This chapter provides a discussion of the City’s impact criteria 

and methodology used and summarizes the results of the analysis. 

CRITERIA FOR DETERMINATION OF A SIGNIFICANT TRAFFIC IMPACT 

The City of Santa Monica has established criteria for assessing whether project-related traffic would result 

in significant impacts on intersection operating conditions. The significance criteria, summarized in Table 

6, depends on the classification of the streets at the intersection (e.g., arterial, collector, or local street) 

and the operating conditions of the intersection under cumulative plus project traffic conditions. 

Although street classifications were updated in the 2010 LUCE, for the purpose of this report, streets 

are classified as arterials, collectors and local streets because these are the categories used in the City’s 

adopted intersection thresholds of significance. The potential significance of a project's impact is 

measured by either the change in average vehicular delay (measured in seconds) or by a change in the 

intersection operating conditions to unacceptable conditions. If the projected LOS is F, however, 

significance is defined in terms of a change in V/C ratio (as calculated by the HCM operational method), 

since the average vehicular delay cannot be calculated using the HCM operational method if the 

intersection exhibits oversaturated traffic conditions. 

Using the City of Santa Monica significance criteria summarized in Table 6, a project would not be 

considered to have a significant impact at an intersection if, for example, it is on an arterial street 

operating at LOS D with the addition of project traffic and the incremental change in the average vehicle 

delay is less than 15 seconds. If the intersection is operating at LOS E after the addition of project traffic 

and the average vehicle delay increases by any amount, however, this would be considered a significant 

project impact. Where study intersection is composed of streets of different functional classifications, the 

thresholds that apply to the higher classification are used. For example, where two local streets intersect 

such as Moss Avenue & Appian Way the collector threshold is applied. All impacts on intersections 

projected to operate at LOS F are based on the V/C ratio, with project-related increases of 0.005 or greater 

considered significant. 

APPROVAL YEAR (2017) NO PROJECT, ALTERNATIVE 1 AND ALTERNATIVE 2 OPERATING 

CONDITIONS 

The Approval Year (2017) No Project peak hour traffic forecasts described in Chapter 3 and shown in 

Figure 6 were analyzed using the LOS methodology described in Chapter 2 to project LOS at the study 

intersections during the analyzed peak hours. The results of this analysis are presented in Tables 7-1 and 

7-2. Detailed LOS calculation worksheets are provided in Appendix C. 



TABLE 6
CITY OF SANTA MONICA SIGNIFICANT IMPACT CRITERIA

ARTERIAL AND COLLECTOR INTERSECTIONS*

== and is a collector street
intersection or

== and is an arterial
intersection or

== and is a collector street
intersection

== and is an arterial
intersection or

== and is a collector or
arterial intersection

== and is a collector or
arterial intersection

Notes:

Any net increase in average seconds of delay per vehicle

Average vehicle delay increase is > 15 seconds

Average vehicle delay increase is > 15 seconds

LOS becomes D, E, or F

Average vehicle delay increase is > 15 seconds

LOS becomes E or F

BASE SCENARIO PLUS PROJECT SCENARIO

IF LOS = A, B, OR C SIGNIFICANT IMPACT IF:

IF LOS = D SIGNIFICANT IMPACT IF:

LOS becomes E or F

IF LOS = E SIGNIFICANT IMPACT IF:

Any net increase in average seconds of delay per vehicle

* Functional street classifications for Santa Monica Intersections in this table are from the City's previous Circulation Element.  The 2010 Land Use 
and Circulation Element (LUCE) has adopted a different typology for streets within the City but the significance criteria have not yet been revised. 

IF LOS = F SIGNIFICANT IMPACT IF:

HCM V/C ratio net increase is > 0.005



V/C OR

DELAY

V/C DELAY LOS V/C DELAY LOS CHANGE

1 Pacific Coast Highway (PCH) & A Signal PM 1.069 ** F 1.071 ** F 0.002 No

California Incline A WKND 0.889 67 E 0.890 67 E 0 No

2 Pacific Coast Highway (PCH) & A TWSC PM 0.211 9 A 0.211 9 A 0 No

The Lot Exit A WKND 0.284 10 A 0.285 10 A 0 No

3 Appian Way & C* TWSC PM 0.000 7 A 0.000 8 A 1 No

Moss Avenue C* WKND 0.000 8 A 0.000 9 A 1 No

4 Appian Way & C* AWSC PM 0.000 8 A 0.000 9 A 1 No

Seaside Terrace C* WKND 0.000 9 A 0.000 10 B 1 No

5 Appian Way & A AWSC PM 0.000 9 A 0.000 9 A 0 No

Pico Boulevard A WKND 0.000 11 B 0.000 12 B 1 No

6 Ocean Avenue & A Signal PM 0.400 11 B 0.400 11 B 0 No

Broadway A WKND 0.431 10 A 0.429 10 A 0 No

7 Ocean Avenue & A Signal PM 0.423 43 D 0.340 33 C -10 No

Colorado Avenue A WKND 0.527 51 D 0.418 34 C -17 No

8 Ocean Avenue & A Signal PM 0.615 22 C 0.606 22 C 0 No

Moomat Ahiko Way A WKND 0.601 29 C 0.590 29 C 0 No

9 Ocean Avenue & A TWSC PM 0.263 35 E 0.549 51 F 16 Yes

Seaside Terrace A WKND 0.866 95 F 1.227 ** F 0.361 Yes

10 Ocean Avenue & A Signal PM 0.651 25 C 0.668 28 C 3 No

Olympic Boulevard A WKND 0.598 18 B 0.604 19 B 1 No

11 Ocean Avenue & A Signal PM 0.555 24 C 0.562 25 C 1 No

Pico Boulevard A WKND 0.510 31 C 0.507 31 C 0 No

12/13 2nd Street & A Signal PM 0.420 22 C 0.408 20 C -2 No

Colorado Avenue A WKND 0.328 32 C 0.317 33 C 1 No

14 Main Street & C Signal PM 0.370 14 B 0.370 15 B 1 No

Olympic Boulevard C WKND 0.345 14 B 0.356 14 B 0 No

15 Main Street & A Signal PM 0.481 31 C 0.490 32 C 1 No

Pico Boulevard A WKND 0.523 30 C 0.530 30 C 0 No

16 Mazatlan Drive C Signal PM 0.268 7 A 0.267 7 A 0 No

Olympic Boulevard C WKND 0.227 6 A 0.241 7 A 1 No

17 4th Street & A Signal PM 0.511 22 C 0.499 22 C 0 No

Colorado Avenue A WKND 0.463 23 C 0.444 22 C -1 No

18 4th Street & A Signal PM 0.920 44 D 0.891 39 D -5 No

I-10 Freeway Westbound Off-Ramp A WKND 0.611 25 C 0.571 24 C -1 No

19 4th Street & A Signal PM 0.762 41 D 0.787 45 D 4 No

I-10 Freeway Eastbound On-Ramp A WKND 1.023 79 E 1.048 88 F 9 Yes

20 4th Street & A Signal PM 0.596 28 C 0.617 29 C 1 No

Pico Boulevard A WKND 0.606 28 C 0.642 29 C 1 No

Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated. AWSC  All Way Stop Control

A Arterial intersection TWSC Two-Way Stop Control

C Collector intersection

C* The crossing streets are Neighborhood streets.  Because there is no threshold for Neighborhood Streets, collector

thresholds are used for significant impact at these intersections.

APPROVAL NO PROJECT 

(Alt 1 and Alt 2)

APPROVAL + PROJECT

(Alt 3-Access 1)
SIGNIFICANT 

IMPACT?

TABLE 7-1

APPROVAL YEAR (2017) INTERSECTION LEVEL OF SERVICE AND IMPACT ANALYSIS 

Alternative 3-Access 1

NO. INTERSECTION        CLASS
Control

 Type

PEAK 

HOUR



V/C OR
DELAY

V/C DELAY LOS V/C DELAY LOS CHANGE
1 Pacific Coast Highway (PCH) & A Signal PM 1.069 ** F 1.071 ** F 0.002 No

California Incline A WKND 0.889 67 E 0.890 67 E 0 No
2 Pacific Coast Highway (PCH) & A TWSC PM 0.211 9 A 0.211 9 A 0 No

The Lot Exit A WKND 0.284 10 A 0.285 10 A 0 No
3 Appian Way & C* TWSC PM 0.000 7 A 0.000 8 A 1 No

Moss Avenue C* WKND 0.000 8 A 0.000 9 A 1 No
4 Appian Way & C* AWSC PM na 8 A 0.000 9 A 1 No

Seaside Terrace C* WKND na 9 A 0.000 10 B 1 No
5 Appian Way & A AWSC PM na 9 A 0.000 9 A 0 No

Pico Boulevard A WKND na 11 B 0.000 12 B 1 No
6 Ocean Avenue & A Signal PM 0.400 11 B 0.400 11 B 0 No

Broadway A WKND 0.431 10 A 0.429 10 A 0 No
7 Ocean Avenue & A Signal PM 0.423 43 D 0.340 33 C -10 No

Colorado Avenue A WKND 0.527 51 D 0.418 34 C -17 No
8 Ocean Avenue & A Signal PM 0.615 22 C 0.606 22 C 0 No

Moomat Ahiko Way A WKND 0.601 29 C 0.590 29 C 0 No
9 Ocean Avenue & A TWSC PM 0.263 35 E 0.744 73 F 38 Yes

Seaside Terrace A WKND 0.866 95 F 1.478 ** F 0.612 Yes
10 Ocean Avenue & A Signal PM 0.651 25 C 0.671 34 C 9 No

Olympic Boulevard A WKND 0.598 18 B 0.629 20 C 2 No
11 Ocean Avenue & A Signal PM 0.555 24 C 0.556 24 C 0 No

Pico Boulevard A WKND 0.510 31 C 0.507 31 C 0 No
12/13 2nd Street & A Signal PM 0.420 22 C 0.408 20 C -2 No

Colorado Avenue A WKND 0.328 32 C 0.317 33 C 1 No
14 Main Street & C Signal PM 0.370 14 B 0.379 15 B 1 No

Olympic Boulevard C WKND 0.345 14 B 0.361 15 B 1 No
15 Main Street & A Signal PM 0.481 31 C 0.483 31 C 0 No

Pico Boulevard A WKND 0.523 30 C 0.530 30 C 0 No
16 Mazatlan Drive C Signal PM 0.268 7 A 0.269 7 A 0 No

Olympic Boulevard C WKND 0.227 6 A 0.241 6 A 0 No
17 4th Street & A Signal PM 0.511 22 C 0.499 22 C 0 No

Colorado Avenue A WKND 0.463 23 C 0.444 22 C -1 No
18 4th Street & A Signal PM 0.920 44 D 0.891 39 D -5 No

I-10 Freeway Westbound Off-Ramp A WKND 0.611 25 C 0.571 24 C -1 No
19 4th Street & A Signal PM 0.762 41 D 0.763 41 D 0 No

I-10 Freeway Eastbound On-Ramp A WKND 1.023 79 E 1.025 79 E 0 No
20 4th Street & A Signal PM 0.596 28 C 0.607 29 C 1 No

Pico Boulevard A WKND 0.606 28 C 0.623 28 C 0 No
Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated. AWSC  All Way Stop Control

A Arterial intersection TWSC Two-Way Stop Control

C Collector intersection

C* The crossing streets are Neighborhood streets.  Because there is no threshold for Neighborhood Streets, collector

thresholds are used for significant impact at these intersections.  

NO. INTERSECTION        CLASS

TABLE 7-2
APPROVAL YEAR (2017) INTERSECTION LEVEL OF SERVICE AND IMPACT ANALYSIS 

Alternative 3-Access 2

Control
 Type

PEAK 
HOUR

APPROVAL NO PROJECT
(Alt 1 and Alt 2)

APPROVAL + PROJECT
(Alt 3-Access 2)

SIGNIFICANT 
IMPACT?
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As shown in Tables 7-1 and 7-2, 17 of the 20 study intersections are projected to operate at acceptable LOS 

during both analyzed peak hours, based on the HCM 2010 analysis. Note that intersections 12 and 13 

(Main Street & Colorado and Second Street & Colorado) are re-aligned to one intersection (intersection 12) 

in Approval Year and Future Year scenarios. Three study intersections are projected to operate at E or F LOS 

during one or both of the analyzed peak hours: 

1. Pacific Coast Highway (PCH) & California Incline – Signalized (LOS E or F during both peak hours) 

9. Ocean Avenue & Seaside Terrace – Stop-Controlled (LOS E or F during both analyzed peak hours) 

19. 4th Street & I-10 Freeway Eastbound On-Ramp – Signalized (LOS F during the weekend midday

peak hour)

APPROVAL YEAR (2017) PLUS ALTERNATIVE 3, ACCESS SCENARIO 1 TRAFFIC IMPACT 

ASSESSMENT 

The peak hour traffic volumes shown in Figure 7-1 for Approval Year (2017) plus Alternative 3, Access 

Scenario 1 were analyzed to determine potential future operating conditions at the study intersections 

and to identify specific traffic impacts resulting from the shift in existing traffic. The results of this analysis 

are summarized in Table 7-1 for comparison with the Approval Year (2017) No Project intersection 

conditions. Of the 20 analyzed intersections, two were found to be significantly impacted by the 

proposed project: 

9. Ocean Avenue & Seaside Terrace - Stop-Controlled (LOS E or F during both analyzed peak hours) 

19. 4th Street & I-10 Freeway Eastbound On-Ramp (LOS F during the weekend midday peak hour)

APPROVAL YEAR (2017) PLUS ALTERNATIVE 3, ACCESS SCENARIO 2 TRAFFIC IMPACT 

ASSESSMENT 

The peak hour traffic volumes shown in Figure 7-2 for Approval Year (2017) plus Alternative 3, Access 

Scenario 2 were analyzed to determine potential future operating conditions at the study intersections 

and to identify specific traffic impacts resulting from the shift in existing traffic. The results of this analysis 

are summarized in Table 7-2 for comparison with the Approval Year (2017) No Project intersection 

conditions. Of the 20 analyzed intersections, one was found to be significantly impacted by the proposed 

project: 

9. Ocean Avenue & Seaside Terrace – Stop-Controlled (LOS E or F during both analyzed peak hours) 

As a result of implementation of Alternative 3 in approval year (in both Access Scenarios 1 and 2), the 

delay at Ocean Avenue & Colorado Avenue would be reduced by 10 seconds in PM peak period and 17 

seconds in the weekend midday peak period.  
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FUTURE YEAR (2025) NO PROJECT OPERATING CONDITIONS 

The Future Year (2025) No Project peak hour traffic volumes described in Chapter 3 and shown in Figure 8 

were analyzed using the LOS methodology described in Chapter 2 to project future LOS at the study 

intersections during the analyzed peak hours. The results of this analysis are summarized in Tables 8-1 

and 8-2. Detailed LOS calculation worksheets are provided in Appendix C. 

As shown in Tables 8-1 and 8-2, 17 of the 20 study intersections are projected to operate at LOS D or 

better during all analyzed peak hours, using HCM methodology. Three study intersections are projected to 

operate at E or F LOS during at least one of the analyzed peak hours: 

1. PCH & California Incline (LOS E or F during both analyzed peak hours) 

9. Ocean Avenue & Seaside Terrace - Stop-Controlled (LOS E or F during both analyzed peak hours) 

19. 4th Street & I-10 Freeway Westbound On-Ramp (LOS F during the weekend midday peak hour)

FUTURE YEAR (2025) PLUS ALTERNATIVE 3, ACCESS SCENARIO 1 TRAFFIC IMPACT ASSESSMENT 

The peak hour traffic volumes shown in Figure 9-1 for Future Year (2025) plus Alternative 3, Access 

Scenario 1 were analyzed to determine potential future operating conditions at the study intersections and 

to identify specific traffic impacts resulting from the shift in existing traffic. The results of this analysis are 

summarized in Table 8-1 for comparison with the Future Year (2025) No Project intersection conditions. Of 

the 20 analyzed intersections, two were found to be significantly impacted by the proposed project: 

9. Ocean Avenue & Seaside Terrace – Stop-Controlled (LOS E or F during both analyzed peak hours) 

19. 4th Street & I-10 Freeway Eastbound On-Ramp (LOS F during the weekend midday peak hour)

As a result of implementation of Alternative 3 in Future year (in both Access Scenarios 1 and 2) the delay 

at intersection of Ocean Avenue & Colorado Avenue would be reduced by eight seconds in the PM and 

15 seconds in the weekend midday peak periods.  

FUTURE YEAR (2025) PLUS ALTERNATIVE 3, ACCESS SCENARIO 2 TRAFFIC IMPACT ASSESSMENT 

The peak hour traffic volumes shown in Figure 9-2 for Future Year (2025) plus Alternative 3, Access 

Scenario 2 were analyzed to determine potential future operating conditions at the study intersections 

and to identify specific traffic impacts resulting from the shift in existing traffic. The results of this analysis 

are summarized in Table 8-2 for comparison with the Future Year (2025) No Project intersection 

conditions. Of the 20 analyzed intersections, one was found to be significantly impacted by the  

proposed project:  

9. Ocean Avenue & Seaside Terrace – Stop-Controlled (LOS E or F during both analyzed peak hours) 

One of the advantages of Alternative 3 (for both Access Scenario 1 and Access Scenario 2) is the 

improvement in LOS (from LOS D to LOS C) and reduction in delay at the intersection of Ocean Avenue & 

Colorado Avenue. This improvement is due to the shift in trips from away from Colorado Avenue to 

Olympic Drive and Pico Avenue. The delay at the intersection of 4th Street & I-10 Westbound Off-Ramp 

would also be reduced under Alternative 3 due to the change in turning movement volumes from I-10 

onto 4th Street.  



V/C OR

DELAY

V/C DELAY LOS V/C DELAY LOS CHANGE

1 Pacific Coast Highway (PCH) & A Signal PM 1.107 ** F 1.109 ** F 0.002 No

California Incline A WKND 1.014 67 F 1.016 88 F 0.002 No

2 Pacific Coast Highway (PCH) & A TWSC PM 0.211 9 A 0.211 9 A 0 No

The Lot Exit A WKND 0.284 10 A 0.285 10 A 0 No

3 Appian Way & C* TWSC PM 0.000 7 A 0.000 8 A 1 No

Moss Avenue C* WKND 0.000 8 A 0.000 9 A 1 No

4 Appian Way & C* AWSC PM 0.000 8 A 0.000 9 A 1 No

Seaside Terrace C* WKND 0.000 9 A 0.000 11 B 2 No

5 Appian Way & A AWSC PM 0.000 9 A 0.000 9 A 0 No

Pico Boulevard A WKND 0.000 11 A 0.000 10 A -1 No

6 Ocean Avenue & A Signal PM 0.395 11 B 0.394 11 B 0 No

Broadway A WKND 0.439 10 B 0.438 10 B 0 No

7 Ocean Avenue & A Signal PM 0.433 43 D 0.350 35 C -8 No

Colorado Avenue A WKND 0.545 51 D 0.437 36 D -15 No

8 Ocean Avenue & A Signal PM 0.636 22 C 0.627 22 C 0 No

Moomat Ahiko Way A WKND 0.637 29 C 0.626 30 C 1 No

9 Ocean Avenue & A TWSC PM 0.272 35 E 0.567 54 F 19 Yes

Seaside Terrace A WKND 0.936 ** F 1.324 ** F 0.388 Yes

10 Ocean Avenue & A Signal PM 0.654 25 C 0.672 31 C 6 No

Olympic Boulevard A WKND 0.638 18 B 0.644 20 C 2 No

11 Ocean Avenue & A Signal PM 0.561 24 C 0.568 25 C 1 No

Pico Boulevard A WKND 0.520 31 C 0.518 32 C 1 No

12/13 2nd Street & A Signal PM 0.437 22 C 0.425 21 C -1 No

Colorado Avenue A WKND 0.372 32 C 0.360 32 C 0 No

14 Main Street & C Signal PM 0.328 14 B 0.326 14 B 0 No

Olympic Boulevard C WKND 0.339 14 B 0.349 13 B -1 No

15 Main Street & A Signal PM 0.487 31 C 0.495 32 C 1 No

Pico Boulevard A WKND 0.519 30 C 0.529 31 C 1 No

16 Mazatlan Drive C Signal PM 0.259 7 A 0.269 7 A 0 No

Olympic Boulevard C WKND 0.227 6 A 0.241 6 A 0 No

17 4th Street & A Signal PM 0.527 22 C 0.515 23 C 1 No

Colorado Avenue A WKND 0.504 23 C 0.484 24 C 1 No

18 4th Street & A Signal PM 0.965 44 D 0.937 47 D 3 No

I-10 Freeway Westbound Off-Ramp A WKND 0.665 25 C 0.625 23 C -2 No

19 4th Street & A Signal PM 0.763 41 D 0.789 47 D 6 No

I-10 Freeway Eastbound On-Ramp A WKND 1.084 ** F 1.110 ** F 0.026 Yes

20 4th Street & A Signal PM 0.605 28 C 0.615 29 C 1 No

Pico Boulevard A WKND 0.605 28 C 0.633 31 C 3 No

Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated. AWSC  All Way Stop Control

A Arterial intersection TWSC Two-Way Stop Control

C Collector intersection

C* The crossing streets are Neighborhood streets.  Because there is no threshold for Neighborhood Streets, collector

thresholds are used for significant impact at these intersections. 

Control

 Type

PEAK 

HOUR

FUTURE NO PROJECT

(Alt 1 and Alt 2) 

FUTURE + PROJECT

(Alt 3-Access 1)
SIGNIFICANT 

IMPACT?
NO. INTERSECTION  CLASS

TABLE 8-1

FUTURE YEAR (2025) INTERSECTION LEVEL OF SERVICE AND IMPACT ANALYSIS 

Alternative 3-Access 1



V/C OR

DELAY

V/C DELAY LOS V/C DELAY LOS CHANGE

1 Pacific Coast Highway (PCH) & A Signal PM 1.107 ** F 1.109 ** F 0.002 No

California Incline A WKND 1.014 67 F 1.016 88 F 0.002 No

2 Pacific Coast Highway (PCH) & A TWSC PM 0.211 9 A 0.211 9 A 0 No

The Lot Exit A WKND 0.284 10 A 0.285 10 A 0 No

3 Appian Way & C* TWSC PM 0.000 7 A 0.000 8 A 1 No

Moss Avenue C* WKND 0.000 8 A 0.000 9 A 1 No

4 Appian Way & C* AWSC PM na 8 A 0.000 9 A 1 No

Seaside Terrace C* WKND na 9 A 0.000 11 B 2 No

5 Appian Way & A AWSC PM na 9 A 0.000 9 A 0 No

Pico Boulevard A WKND na 11 A 0.000 10 A -1 No

6 Ocean Avenue & A Signal PM 0.395 11 B 0.394 11 B 0 No

Broadway A WKND 0.439 10 B 0.438 10 B 0 No

7 Ocean Avenue & A Signal PM 0.433 43 D 0.350 35 C -8 No

Colorado Avenue A WKND 0.545 51 D 0.437 36 D -15 No

8 Ocean Avenue & A Signal PM 0.636 22 C 0.627 22 C 0 No

Moomat Ahiko Way A WKND 0.637 29 C 0.626 30 C 1 No

9 Ocean Avenue & A TWSC PM 0.272 35 E 0.769 78 F 43 Yes

Seaside Terrace A WKND 0.936 ** F 1.596 ** F 0.66 Yes

10 Ocean Avenue & A Signal PM 0.654 25 C 0.674 37 D 12 No

Olympic Boulevard A WKND 0.638 18 B 0.669 22 C 4 No

11 Ocean Avenue & A Signal PM 0.561 24 C 0.562 24 C 0 No

Pico Boulevard A WKND 0.520 31 C 0.518 32 C 1 No

12/13 2nd Street & A Signal PM 0.437 22 C 0.425 21 C -1 No

Colorado Avenue A WKND 0.372 32 C 0.360 32 C 0 No

14 Main Street & C Signal PM 0.328 14 B 0.329 15 B 1 No

Olympic Boulevard C WKND 0.339 14 B 0.356 14 B 0 No

15 Main Street & A Signal PM 0.487 31 C 0.488 31 C 0 No

Pico Boulevard A WKND 0.519 30 C 0.525 31 C 1 No

16 Mazatlan Drive C Signal PM 0.259 7 A 0.270 7 A 0 No

Olympic Boulevard C WKND 0.227 6 A 0.241 6 A 0 No

17 4th Street & A Signal PM 0.527 22 C 0.515 23 C 1 No

Colorado Avenue A WKND 0.504 23 C 0.484 24 C 1 No

18 4th Street & A Signal PM 0.965 44 D 0.937 47 D 3 No

I-10 Freeway Westbound Off-Ramp A WKND 0.665 25 C 0.625 23 C -2 No

19 4th Street & A Signal PM 0.763 41 D 0.764 42 D 1 No

I-10 Freeway Eastbound On-Ramp A WKND 1.084 ** F 1.086 ** F -2 No

20 4th Street & A Signal PM 0.605 28 C 0.605 29 C 1 No

Pico Boulevard A WKND 0.605 28 C 0.621 30 C 2 No

Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated. AWSC  All Way Stop Control

A Arterial intersection TWSC Two-Way Stop Control

C Collector intersection

C* The crossing streets are Neighborhood streets.  Because there is no threshold for Neighborhood Streets, collector

thresholds are used for significant impact at these intersections. 

NO. INTERSECTION  CLASS

TABLE 8-2

FUTURE YEAR (2025) INTERSECTION LEVEL OF SERVICE AND IMPACT ANALYSIS 

Alternative 3-Access 2

Control

 Type

PEAK 

HOUR

FUTURE NO PROJECT

(Alt 1 and Alt 2) 

FUTURE + PROJECT

(Alt 3-Access 2)
SIGNIFICANT 

IMPACT?
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5. LOCAL STREET SEGMENT ANALYSIS

This chapter presents an analysis of the potential for the project to result in significant impacts on 

neighborhood street segments in the project vicinity. No impacts were identified for Alternatives 1 and 2 

because the project design would result in traffic operations identical to the No Build Alternative. The 

analysis was conducted for Alternative 3, under each access scenario described in Section 1 – Project 

Description (Figure 1-1), on six street segments for typical weekdays and Sundays, shown below: 

 Appian Way north of Seaside Terrace

 Appian Way south of Seaside Terrace

 Seaside Terrace between Appian Way and Ocean Avenue

 Pacific Terrace between Appian Way and Ocean Avenue

 Vicente Place between Appian Way and Ocean Avenue

 Pico Boulevard between Appian Way and Ocean Avenue
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New average daily weekend and weekday traffic (ADT) volume data was collected at these locations for 

use in this study. The daily traffic counts are provided in Appendix B.   

In accordance with the City’s methodology, local street segment analysis was conducted by reassigning 

the existing daily project-generated trips to the street network for Alternative 3, Access Scenario 1 and 

Alternative 3, Access Scenario 2 and then assessing the significance of the trip increase or percentage 

increase in traffic that would result. Daily project-related trips on Appian Way include both trips made to 

park on the Pier Deck and those made to pick up or drop off passengers there. Those trips were assigned 

to each analyzed street segment based on the ratio of peak to daily trips on the Pier Bridge and the trip 

distribution and assignment methodology described in Chapter 3. The existing and forecast daily street 

segment traffic volumes are presented in Table 9, as well as the determination of impacts. 

CRITERIA FOR DETERMINATION OF SIGNIFICANT NEIGHBORHOOD TRAFFIC IMPACT 

The City of Santa Monica’s impact criteria used to evaluate potential traffic impacts on street segments 

are based on the existing ADT volumes and the projected level of change that can be attributed to the 

project. Standards are established for local streets, feeder streets and collector streets. As discussed in 

Chapter 2, the City has established new roadway classifications as part of the 2010 LUCE. Thresholds of 

significance, however, have not y e t  been updated and so this analysis applies the current thresholds 

to the previous functional classifications. All but one of the analyzed street segments was formerly 

classified as a local street. The exception, Pico Boulevard west of Ocean Avenue, was formerly classified 

as an arterial street, and this analysis treats it as a collector street (the highest functional classification for 

which thresholds are established), because there are no thresholds established for arterial roads for 

neighborhood impact analysis. 

The significance criteria for collector, feeder, and local streets are provided in Table 10. For example, on 

local streets that currently carry over 2,250 daily trips, the addition of a single trip is considered to be a 

significant impact. For local streets that carry fewer daily trips, the thresholds are based on the 

percentage change attributable to the project. 



Project % Significance Significant Project % Significance Significant

Classification ADT ADT Change Threshold Impact? ADT Change Threshold Impact?

Weekday

Appian Way

       north of Seaside Terrace Local 1,348 2,144 3,492 159.0% 12.5% Yes 2,144 3,492 159.0% 12.5% Yes

       south of Seaside Terrace Local 1,886 878 2,764 46.5% 12.5% Yes 449 2,335 23.8% 12.5% Yes

Seaside Terrace

       between Appian Way and Ocean Ave Local 1,985 1,266 3,251 63.8% 12.5% Yes 1,694 3,679 85.4% 12.5% Yes

Pacific Terrace

       between Appian Way and Ocean Ave Local 323 51 374 15.8% 25% NO 0 323 0.0% 25% NO

Vicente Place North

       between Appian Way and Ocean Ave Local 167 0 167 0.0% 25% NO 0 167 0.0% 25% NO

Pico Boulevard

   between Appian Way and Ocean Ave Collector* 6,190 806 6,996 13.0% 25% NO 388 6,578 6.3% 25% NO

Weekend

Appian Way

       north of Seaside Terrace Local 3,412 3,406 6,818 99.8% 1 Yes 3,406 6,818 99.8% 1 Yes

       south of Seaside Terrace Local 2,850 1,395 4,245 48.9% 1 Yes 714 3,564 25.0% 1 Yes

Seaside Terrace

       between Appian Way and Ocean Ave Local 4,326 2,011 6,337 46.5% 1 Yes 2,692 7,018 62.2% 1 Yes

Pacific Terrace

       between Appian Way and Ocean Ave Local 563 81 644 14.4% 25% NO 0 563 0.0% 25% NO

Vicente Place North

       between Appian Way and Ocean Ave Local 171 0 171 0.0% 25% NO 0 171 0.0% 25% NO

Pico Boulevard

   between Appian Way and Ocean Ave Collector* 8,449 1,281 9,730 15.2% 12.5% Yes 616 9,065 7.3% 12.5% NO

 Note: Because Alternatives 1 and 2 would not alter existing travel patterns to and from the Santa Monica Pier, no impact would result. 

* The crossing streets are Arterial streets.  Because there is no threshold for Arterial Streets, collector thresholds are used for significant impact at these segments

TABLE 9

NEIGHBORHOOD STREET SEGMENT  IMPACT ANALYSIS 

Analyzed Existing Segment 

Existing Plus Project (Alt 3, Access2)Existing Plus Project (Alt 3, Access1)

ADTADT



TABLE 10

CITY OF SANTA MONICA SIGNIFICANT IMPACT CRITERIA

COLLECTOR, FEEDER, AND LOCAL STREETS

COLLECTOR STREETS

A transportation impact is significant 

if the Base Average Daily Traffic 

Volume (ADT) is:

greater than 13,500 and there is a net increase* of one trip 

or more in ADT due to project related traffic

greater than 7,500 but less than 13,500 and the project 

related traffic increases* the ADT by 12.5% or the ADT 

becomes 13,500 or more
less than 7,500 and the project related traffic increases* the 

ADT by 25%

FEEDER STREETS

A transportation impact is significant 

if the Base Average Daily Traffic 

Volume (ADT) is:

greater than 6,750 and there is a net increase* of one trip or 

more in ADT due to project related traffic

greater than 3,750 but less than 6,750 and the project 

related traffic increases* the ADT by 12.5% or the ADT 

becomes 6,750 or more

less than 3,750 and the project related traffic increases* the 

ADT by 25%

LOCAL STREETS

A transportation impact is significant 

if the Base Average Daily Traffic 

Volume (ADT) is:

greater than 2,250 and there is a net increase* of one trip or 

more in ADT due to project related traffic

greater than 1,250 but less than 2,250 and the project 

related traffic increases* the ADT by 12.5% or the ADT 

becomes 2,250 or more
less than 1,250 and the project related traffic increases* the 

ADT by 25%

*     Average Daily Traffic Volume "increase" denotes adverse impacts; "decrease" denotes

       beneficial impacts.
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NEIGHBORHOOD TRAFFIC IMPACT ANALYSIS – ALTERNATIVE 3, ACCESS SCENARIO 1 

Under the City’s significance criteria, both analyzed segments of Appian Way and Seaside Terrace 

weekday daily volumes indicate these streets would be impacted under Alternative 3, Access Scenario 1 

due to increase in project-shifted traffic relative to existing traffic volumes that would exceed 12.5%. On 

weekend days the baseline traffic volumes on these streets are so high that the addition of a single trip  is 

considered significant. In addition, under this access scenario, a significant impact is identified on the 

weekend day on Pico Boulevard east of Ocean Avenue due to an increase in daily traffic of over 12.5%. 

Less than significant impacts were identified for the analyzed segments of Pacific Terrace and Vicente 

Terrace on both weekdays and weekend days.   

NEIGHBORHOOD TRAFFIC IMPACT ANALYSIS – ALTERNATIVE 3, ACCESS SCENARIO 2 

Under Alternative 3, Access Scenario 2, the same segments of Appian Way and Seaside Terrace would be 

impacted on both weekdays and weekend days, due to the project-related shifts in traffic there. The 

significant weekend day impact that would occur on Pico Boulevard east of Ocean Avenue under 

Alternative 3, Access Scenario 1, however, would not occur under Alternative 3, Access Scenario 2 due to 

the restriction on the southbound movement along Appian Way. Less than significant impacts were 

identified for the analyzed segments of Pico Boulevard, Pacific Terrace and Vicente Terrace on both 

weekdays and weekend days. 
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6. MITIGATION MEASURES

This chapter identifies potential mitigation measures for the traffic impacts identified in Chapters 4 and 5, 

where feasible. The emphasis was to identify physical improvements that could be implemented within 

the existing roadway right-of-way (ROW). 

Two of the study intersections were impacted under Alternative 3, Access Scenario 1 in both the Approval 

Year (2017) and in the Future Year (2025). 

 Intersection 9: Ocean Avenue & Seaside Terrace (weekday PM peak hour and weekend midday

peak hour)

 Intersection 19: 4th Street & I-10 Freeway Eastbound On-Ramp (weekend midday peak hour)

Only study intersection 9, Ocean Avenue & Seaside Terrace (weekday PM peak hour and weekend midday 

peak hour) was impacted in both analyzed years under Alternative 3, Access Scenario 2. 

Four roadway segments were found to be impacted under Alternative 3, Access Scenario 1 on weekdays 

and/or on weekend days: 

 Appian Way north of Seaside Terrace (weekday and weekend day)

 Appian Way south of Seaside Terrace (weekday and weekend day)

 Seaside Terrace between Appian Way and Ocean Avenue (weekday and weekend day)

 Pico Boulevard between Appian Way and Ocean Avenue (weekend day only)

Three roadway segments were found to be impacted under Alternative 3, Access Scenario 2 on weekdays 

and on weekend days: 

 Appian Way north of Seaside Terrace (weekday and weekend day)

 Appian Way south of Seaside Terrace (weekday and weekend day)

 Seaside Terrace between Appian Way and Ocean Avenue (weekday and weekend day)

Impacts were not found for Alternatives 1 and 2 because the project designs result in traffic operations 

identical to the No Build Alternative. 

NEIGHBORHOOD STREET MITIGATION MEASURES 

As discussed, a significant neighborhood traffic impact is projected for Appian Way and Seaside Terrace 

on weekdays and weekend days. The magnitude of the existing weekend traffic there is such that the 

addition of even a single daily trip is considered significant. On Pico Boulevard east of Ocean, where an 

impact was identified on weekend days, the impact is due to a combination of high existing traffic and 

the relative increase in traffic there due to the change in local circulation patterns projected to occur 

under Alternative 3, Access Scenario 1. 

One of the impacted street segments provides primary access to the Moss Avenue entrance (Appian Way 

north of Seaside Terrace) and as such, this impact there would be significant and unavoidable under 

Alternative 3 with either Access Scenario 1 or 2. 
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The impacts at the other three locations lie along one of the two main vehicle access routes that would 

be used by drivers entering and exiting the relocated Pier Bridge which, under Alternative 3 would be 

located along Moss Avenue. Under Access Scenario 2, the impact on Pico Boulevard would not occur 

and fewer trips would occur on Appian Way south of Seaside Terrace, relative to the impacts under 

Access Scenario 1, but the impact on Seaside Terrace would remain. 

The difference between the two analyzed access scenarios for Alternative 3 is that under Access Scenario 

2, outbound drivers would not be able to use Appian Way south of Seaside Terrace but would be forced to 

turn left onto Seaside Terrace to reach Ocean Avenue (as shown in Figure 1-1). The types of mitigation 

that may be appropriate for consideration at significantly impacted street segments include installation of 

traffic calming measures, such as diverters or semi-diverters. In this way, the analysis of Access Scenario 2 

shows the effectiveness of installing a semi-diverter in Appian Way at Seaside Terrace:  

 The impact on Pico Boulevard (the one impact related largely to the increase in traffic volume

only of Access Scenario 1) would be avoided

 The impact on Appian Way south of Seaside Terrace would be reduced but not eliminated

 The number of trips on Seaside Terrace would increase

 The impact on Appian Way north of Seaside Terrace would remain

 The impact at Ocean Avenue & Seaside Terrace would be more severe

The existing weekend daily volume of traffic on three of the impacted street segments is such that the 

addition of even a single trip would be considered significant and no mitigation measure that would fully 

eliminate the potential for even a single net project trip to be added to those streets segment are available. 

Therefore, the segment impacts on the following segments would be considered significant and 

unavoidable under Alternative 3, Access Scenario 1 or Access Scenario 2. The impact on Pico Boulevard 

between Appian Way and Ocean Avenue on weekend days under Access Scenario 1 would be avoided 

under Access Scenario 2. 

 Appian Way north of Seaside Terrace (weekday and weekend day)

 Appian Way south of Seaside Terrace (weekday and weekend day)

 Seaside Terrace between Appian Way and Ocean Avenue (weekday and weekend day)

INTERSECTION MITIGATION MEASURES 

Tables 7-1 and 7-2 and 8-1 and 8-2 summarize the Approval Year (2017) and Future Year (2025) 

intersection impacts, respectively, for Alternative 3, Access Scenario 1 and Access Scenario 2. The 

potential improvement measures considered for the significantly impacted intersections are described 

below. Intersection 9 is impacted under both Access scenarios due to redistribution of traffic via Moss 
Avenue Bridge. Intersection 19 is impacted under Access Scenario 2 due to redistribution of traffic through 
this intersection. 

9) Ocean Avenue & Seaside Terrace (Weekday PM Peak Hour and Weekend Midday Peak Hour)

The impact at this location is found to occur in both analyzed peak hours under both Approval Year 

(2017) conditions and under Future Year (2025) conditions. The intersection is controlled by a stop sign 

on the minor approach (eastbound Seaside Terrace, where only right turns are permitted) and delay on 

this approach is due to two factors: drivers having to wait for pedestrians to cross along the west side of 

Ocean Avenue and drivers having to wait for gaps in the southbound traffic stream. A potential 

mitigation measure was explored that would signalize this intersection. Because of its close proximity to 

the signalized intersection of Ocean Avenue & Moomat Ahiko Way, the two intersections would have to 
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be operated as one, with a single controller. The eastbound approach of Seaside Terrace would become, 

in a way, a fourth leg of the existing 3-legged intersection of Ocean Avenue & Moomat Ahiko Way.  The 

effectiveness of this potential mitigation measure was tested using the Vistro software and found to 

increase delay at the combined intersection by approximately 12 seconds in each analyzed peak hour, 

where the threshold is an increase in delay of 15 seconds. Delay on the southbound approach of the 

combined intersection (Ocean Avenue), however, would more than double because the green time 

added to the traffic signal cycle would be taken largely from the southbound approach. In effect, the 

delay avoided by eastbound drivers on Seaside Terrace would be transferred to drivers on southbound 

Ocean Avenue. While this potential improvement could mitigate the identified impact at Ocean Avenue & 

Seaside Terrace, it is not recommended due to this secondary effect and the impact would remain 

significant and unavoidable. 

 

19) 4th Street & I-10 Freeway Eastbound On-Ramp (Weekend Midday) 

 

This intersection is oversaturated during the weekend midday peak hour under existing and projected 

future conditions. The southbound left-turn movement and the northbound right-turn movement from 

4th Street to the I-10 freeway experience the heaviest delays. The southbound left-turn movement is 

currently served by dual left-turn lanes and a protected signal phase. With two receiving lanes on the on-

ramp, no further improvements to the southbound approach appear feasible. Reconfiguring the 

northbound through lane to be a shared through/right-turn lane, resulting in a left-turn lane, a shared 

through/right-turn lane and a right-turn lane, would entail some combination of new striping, signage, 

signal poles, mast arms, detectors, and/or signal heads. To ensure pedestrian safety with the resultant 

dual right-turn lanes, the existing crosswalk on the east leg of the intersection would need to be 

removed. The pedestrian route would need to be shifted to the existing crosswalks on the south and the 

west legs of the intersection and over the existing sidewalk on the west side of the bridge over the 

freeway to Colorado Avenue. This would eliminate a direct route between downtown, transit, Santa 

Monica High School and area hotels. This mitigation measure was considered infeasible due to the 

secondary impacts to pedestrian circulation while the impact would remain significant and unavoidable. 
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7. CONSTRUCTION-PERIOD IMPACT ANALYSIS 

This chapter provides a qualitative assessment of temporary traffic impacts during construction the project 

alternatives, based on the City’s established thresholds of significance, which state that if traffic impacts 

associated with construction activities would materially interfere with the area traffic flow, would cause 

unsafe conditions, or would introduce substantial truck traffic through a residential area, significant 

construction-period impacts could occur.   

 

CONSTRUCTION-PERIOD EFFECTS AND IMPACT ASSESSMENT  

 

Demolition of the existing Santa Monica Pier Bridge and construction of the replacement structures would 

take approximately 24 months under Alternatives 1, 2 or 3. The City of Santa Monica normally allows 

construction from 8:00 AM to 6:00 PM Mondays through Fridays and from 9:00 AM to 5:00 PM on 

Saturdays. No construction is allowed on Sundays. Work outside of normal hours would require that the 

City approve an after-hours construction permit.   

 

During construction, each of the alternatives would have the characteristics listed below in common:  

 

 Pedestrian access between Ocean Avenue and the Pier would be provided by way of a temporary 

8-foot wide pedestrian-only bridge located five feet south of the existing bridge. The bridge will be 

placed in Colorado Avenue, next to The Lobster restaurant, and will extend down to the Pier deck 

next to the Hippodrome. The total width of Colorado Avenue is 17 feet and placement of the 8-

foot wide temporary pedestrian access does not provide enough width to maintain normal traffic 

flow on this street. Therefore, due to limited street width full closure of Colorado Avenue will be 

required during the duration of the project. 
 

 Bicycle access to the Pier would be maintained on existing city streets, such as Seaside Terrace, 

Appian Way and Ocean Front Walk. Intermittent closures of Appian Way and Ocean Front Walk 

will be required as described below. Bicycle access would be maintained along the Beach Bike 

Path throughout construction except for short, controlled closures of the path next to the Pier 

under Alternative 2 for the construction and removal of the temporary vehicular ramp. 

 

 ADA accessibility to the Pier would be provided from Lot 1 North, Ocean Front Walk or from the 

Pier deck, similar to the existing condition. The north ADA ramp connecting Ocean Front Walk 

and the Pier will be kept open at all times. The south ADA ramp on the Pier will be closed under 

Alternatives 1 and 3. 

 

 Full closures of Appian Way, Moomat Ahiko Way, and Ocean Front Walk under the Pier Bridge will 

be necessary for public safety during demolition of the existing bridge, construction of 

foundations, erection of falsework to support the new bridge structure, and to remove falsework 

after the bridge is completed. 
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The limited vertical clearance of the Pier over Moomat Ahiko Way creates additional requirements for 

street closure and two alternatives are considered: 

 

 Because it will not be possible to maintain a minimum of 15 feet of vertical clearance below the 

falsework, the roadway will be closed to all traffic until the falsework can be removed after 

completion of the bridge superstructure. During this time, detours would be located on Pacific 

Coast Highway to Lincoln Boulevard and on local City streets to Ocean Avenue. 

 

 The falsework will provide a vertical clearance of approximately 13 feet, if approved by the City 

and Caltrans, Moomat Ahiko Way could be closed to truck traffic during construction and only 

automobiles be allowed to pass under the falsework. During this period adequate traffic control 

and signage would be provided to detour trucks to alternate routes. Full closure of Moomat 

Ahiko Way to all traffic would be required during the construction operations previously 

discussed. 

 

The contractor's construction staging area will be located in Lot 1 North, adjacent to the Pier reducing the 

capacity of Lot 1 North by approximately 365 parking spaces during the construction period. Under 

Alternatives 1 and 2 the wider replacement bridge requires the temporary relocation of the entry to Lot 1 

North to the opposite side of the City maintenance yard, approximately 200' north from its current 

location. The relocated entrance will have two entry lanes and space will be provided for queuing and 

deliver truck parking. Given the stopping distance from PCH to the relocated entrance will be significantly 

reduced, the exit from PCH will be closed during construction. 

 

Under Alternative 3 the Lot 1 North entry will be maintained in the current location but narrowed to two 

lanes to provide space for construction. The payment kiosks will be moved further into Lot 1 North in 

order to provide queuing space and delivery truck parking lanes. 

 

Under Alternative 1, construction-period vehicular access to the Pier Deck would be provided by a 

temporary bridge on the Moss Avenue alignment, which would be removed near the end of the 

overall construction period. Improvements to the Pier Deck under Alternative 1 would make 

approximately 40 parking spaces in the Pier Lot unavailable for the duration of construction. In addition, 

approximately 35 parking spaces in Lot 1 South would be unavailable for approximately four months. 

When considered together with the loss of parking in Lot 1 North, a total of up to approximately 440 

existing public parking spaces would be temporarily unavailable during construction of Alternative 1. The 

existing exit from Lot 1 South onto Moss Avenue would be closed for the entire 24-month construction 

period and all outbound traffic from Lot 1 South would use the driveway on Seaside Terrace. The exit 

to Moss Avenue would be restored near the end of the overall construction period. Under Alternative 1 

Ocean Front Walk will need to be closed at Moss Avenue for the construction and removal of the 

temporary vehicular bridge and to restore the pavement. Under Alternative 1 the entrance to Lot 1 North 

would be temporarily relocated northward to the north side of the Beach Maintenance Yard as previously 

discussed.  
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Under Alternative 2, construction-period vehicular access to the Pier Deck would be provided by a 

temporary ramp from Lot 1 North over the Beach Bike Path portal. While this ramp would be removed 

near the end of the overall construction period, it would temporarily reduce the capacity of Lot 1 North 

by approximately 35 additional parking spaces. When considered together with the loss of parking in Lot 

1 North for construction staging, a total of approximately 400 existing public parking spaces would be 

unavailable during construction of Alternative 2. The Beach Bike Path at the location of the temporary 

ramp will need to be closed temporarily with a bike path detour in place to construct the temporary ramp,

to make modifications to the Pier, and to remove the ramp and restore the Pier. Under Alternative 2, the 

entrance to Lot 1 North would be temporarily relocated northward to the north side of the Beach 

Maintenance Yard as previously discussed.

Under Alternative 3 (preferred alternative) temporary construction period impacts would be similar to 

those that occur under Alternative 1, except the closure of the exit from Lot 1 South onto Moss 

Avenue would be permanent. Under Alternative 3 approximately 35 parking spaces in Lot 1 South would 

be unavailable for approximately nine months. The Moss Avenue Bridge will require the temporary and 

permanent removal of approximately 40 parking spaces on the Pier deck. When considered together with 

the loss of parking in Lot 1 North, a total of up to approximately 440 existing public parking spaces 

would be temporarily unavailable during construction. Under Alternative 3, Ocean Front Walk will need to 

be closed at Moss Avenue for construction of the new bridge.  Due to limited vertical clearance under the 

bridge, only pedestrian access can be maintained under the falsework during construction of the bridge. 

The street closures described above would result in temporary re-routing of vehicular traffic, bicycle, and 

foot traffic: 

 Moomat Ahiko Way provides a vehicular connection between Ocean Avenue in downtown Santa

Monica and Pacific Coast Highway (also known as PCH, Palisades Beach Road or SR 1). When it is

temporarily closed, the primary alternative route for those trips would be the California Incline,

located five blocks to the north. This would affect the intersections of Ocean Avenue with

California Avenue, Wilshire Boulevard, Arizona Avenue, Santa Monica Boulevard, Broadway and

Colorado Avenue. A secondary alternative route would be Lincoln Boulevard, located eight blocks

to the east. SR 1 transitions to I-10 at Lincoln Boulevard and a full interchange there provides

connections with downtown Santa Monica similar to those provided by Moomat Ahiko Way. Each

of these detour routes is less than a mile from Moomat Ahiko Way.

 Appian Way is configured for one-way (northbound) travel north of Moss Avenue. That segment

of Appian Way provides lead to the entry to Lot 1 North, just north of the Santa Monica Pier. The

entry to Lot 1 North is also accessible from southbound SR 1. Under each of the alternatives, the

entry to Lot 1 North would have to be reconfigured to accommodate the construction staging

area immediately north of the Pier. During the times when Appian Way is closed temporarily, Lot

1 North would continue to be accessible from southbound PCH. Under Alternatives 1 and 2, when

the exit from Lot 1 North onto PCH is closed, construction will be planned to maintain access to

Lot 1 North via Appian Way.



Santa Monica Pier Bridge Replacement Project Transportation Impact Analysis 

November 2016 

54 

 During the months when Ocean Front Walk is closed under the Pier Bridge and at Moss Avenue,

pedestrians and cyclists will be detoured to Appian Way, the Pier, or Beach Bike Path under the

Pier. Access to the businesses on Ocean Front Walk adjacent to the Pier will be maintained

throughout construction. During the time the Beach Bike Path under the Pier is closed,

pedestrians and cyclists will be detoured to the Pier, Ocean Front Walk, and Appian Way.

Temporary impacts to pedestrian and vehicular flow in the area are considered potentially significant 

during the construction period.

Construction of Alternatives 1, 2 or 3 would temporarily increase traffic in the project area due to 

construction workers and trucks used for debris disposal and material delivery. The amount of such traffic 

would vary during each phase of construction. Because the project site is accessible only from PCH and 

from Appian Way, it is expected that truck traffic will use both routes. This would affect the residential 

areas fronting Appian Way and, potentially Seaside Terrace. The quantity of truck traffic generated during 

each phase of construction is not yet known, but could be substantial on peak days and thus is considered 

potentially significant during the construction period.

Under the No-Build Alternative, there would be no construction and therefore there would be no detours 

or other changes to existing traffic patterns, no routing of truck traffic through residential areas, and no 

changes to existing pedestrian circulation patterns. Therefore the temporary construction-period impacts 

associated with Alternatives 1, 2 and 3 would not occur. 

Construction-Period Mitigation Measure 

Under Alternatives 1, 2 and 3, construction-related closures and construction traffic would temporarily 

constrain access to the Santa Monica Pier and to some of the adjacent streets. The mitigation measure 

applies to Alternatives 1, 2 and 3. 

A Construction Impact Mitigation Plan shall be prepared and implemented to provide for traffic and 

parking capacity management during construction. This plan shall be subject to approval by the Public 

Works Department prior to construction. The approved mitigation plan shall be posted on the site for the 

duration of the project construction and shall be produced upon request. The plan shall include, but not 

be limited to, the following: 

 A public information program to advise motorists of impending and ongoing construction

activities (e.g., media listing/notification, City website and related agency websites, portable

message signs, and information signs at the construction site, telephone hotline to record

comments/complaints during construction)

 Approval from the City, or Caltrans if required, for any construction vehicular traffic detours or

construction work requiring encroachment into public rights-of-way, or any other street use

activity (e.g., haul routes for earth, concrete, construction materials or equipment)

 Provide safety precautions for pedestrians and bicyclists through such measures as protection

barriers and signage indicating pedestrian and bicycle detour routes where existing facilities

would be affected
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 Timely notification of construction schedules to all affected agencies (e.g., Police Department, Fire

Department, Department of Public Works, Department of Planning and Community Development

and affected transit agencies (Big Blue Bus and Metro) and to all owners and residential and

commercial tenants of property within a radius of 500 feet

 Schedule of pre-construction meetings with affected agencies to properly plan methods of

controlling traffic through work areas

 Schedule and expedite work to cause the least amount of disruption and interference to the

adjacent vehicular and pedestrian traffic flow, including to the extent feasible, avoid full closures

of Moomat Ahiko Way, Appian Way and Ocean Front Walk during months of peak activity at the

Pier

 Any requests for work before or after normal construction hours within the public right-of-way

shall be subject to review and approval through the After Hours Permit process administered by

the Public Works Department

 Prepare detailed traffic control plan for work zones which include, at a minimum, parking and

travel lane configurations; warning, regulatory, guide, and directional signage; and area sidewalks,

bicycle lanes, and parking lanes. The plan shall include specific information regarding the project's

construction activities that may disrupt normal pedestrian and traffic flow and the measures to

address these disruptions. Such plans shall be reviewed and approved by the Transportation

Management Division prior to commencement of construction and implemented in accordance

with its approval.

 Monitor traffic conditions during construction and, if needed, assign traffic control officers to

direct vehicular traffic and pedestrians

 Consider of creating a pedestrian detour route beside the Beach Bike Path with temporary paving

or another hard surface to minimize the potential for conflicts between cyclists and pedestrians

 Minimize dirt and demolition material hauling and construction material delivery during the

morning and afternoon peak traffic periods and clean streets and equipment as necessary

 Limit queuing of trucks to on-site and prohibit of truck queuing on City streets

 Storage of construction material and equipment within the designated work area

Provide a construction-period parking plan that minimizes the use of public streets for parking 

and which may include the use of a remote location with shuttle transport to the site 

Construction of the proposed project could result in temporary significant construction-period traffic 

impacts in the immediate vicinity of the project site, leading to localized congestion and inconvenience. 

Feasible mitigation has been identified to minimize these temporary impacts. 
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APPENDIX  B

LIST OF INTERSECTIONS COUNTS  LIST OF ROADWAY SEGMENTS COUNTS

Intersection  Weekday  Weekend  Roadway Segment Weekday  Weekend 

Ocean Avenue & Colorado Avenue 
Seaside Terrace W/o Ocean Avenue 
Appian Way & Moss Avenue 
Moss Avenue E/o Ocean Front Walk 
Mazatlan Drive Appian Way 
Olympic Boulevard N/o Seaside Terrace
Pacific Coast Highway (PCH) & Appian Way 
The Lot Exit S/o Seaside Terrace
Ocean Avenue & Seaside Terrace 
Olympic Boulevard Between Appian Way & Ocean Avenue 
Pacific Coast Highway (PCH) & Seaside Terrace 
California Incline W/o Appian Way
Appian Way & Pacific Terrace 
Seaside Terrace Between Appian Way & Ocean Avenue 
Appian Way & Vincente Terrace 
Pico Boulevard Between Appian Way & Ocean Avenue 
Ocean Avenue & Pico Boulevard 
Broadway Between Appian Way & Ocean Avenue 
Ocean Avenue &
Colorado Avenue
Ocean Avenue &
Moomat Ahiko Way
Ocean Avenue &
Olympic Boulevard
Ocean Avenue &
Pico Boulevard
2nd Street &
Colorado Avenue
Main Street & 
Colorado Avenue
Main Street & 
Olympic Boulevard
Main Street & 
Pico Boulevard 
4th Street & 
Colorado Avenue
4th Street & 
I-10 Freeway Westbound Off-
Ramp
4th Street & 
I-10 Freeway Eastbound On-
Ramp
4th Street &
Pico Boulevard

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











 



 

 

 

 

 

 

 

 



Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 2 2 0 0 2 0 0 0 1 0 0 0      

5:00 PM 0 225 0 0 413 17 0 0 8 0 0 0 663

5:15 PM 0 275 0 0 435 24 0 0 9 0 0 0 743

5:30 PM 1 231 0 0 339 9 1 0 16 0 0 0 597

5:45 PM 0 244 0 0 397 14 0 0 10 0 0 0 665

6:00 PM 1 235 0 0 372 16 0 0 13 0 0 0 637

6:15 PM 1 204 0 0 367 11 2 0 14 0 0 0 599

6:30 PM 1 233 0 0 301 8 0 0 6 0 0 0 549

6:45 PM 0 221 0 0 324 14 0 0 15 0 0 0 574

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 4 1868 0 0 2948 113 3 0 91 0 0 0 5027 0 0 0 0

APPROACH %'s : 0.21% 99.79% 0.00% 0.00% 96.31% 3.69% 3.19% 0.00% 96.81% #DIV/0! #DIV/0! #DIV/0!

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 500 PM TOTAL

PEAK HR VOL : 1 975 0 0 1584 64 1 0 43 0 0 0 2668

PEAK HR FACTOR : 0.898

CONTROL :

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.898

1-Way Stop (EB)

Seaside TerraceNS/EW Streets: Seaside Terrace

PM

Ocean Ave Ocean Ave

0.6470.887

Project ID: 14-5555-009

City: Santa Monica

UTURNS

9/10/2014

Wednesday



ITM Peak Hour Summary
Prepared by:

National Data & Surveying Services

Lanes 0 2 0 City:

AM 93 1015 0 AM

NOON 0 0 0 NOON

PM 64 1584 0 PM

AM NOON PM AM NOON PM Lanes

0 0 0 0
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Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 0 1 0 0 1 0 0 1 0 0 0 0      

5:00 PM 0 9 0 0 0 0 0 0 5 0 0 0 14 0

5:15 PM 0 9 0 0 0 0 0 0 7 0 0 0 16 0

5:30 PM 0 15 0 0 2 0 1 0 8 0 0 0 26 0

5:45 PM 0 9 0 0 0 0 0 0 6 0 0 0 15 0

6:00 PM 0 15 0 0 2 0 3 0 4 0 0 0 24 0

6:15 PM 1 5 0 0 1 0 2 0 10 0 0 0 19 1

6:30 PM 0 8 0 0 1 0 0 0 1 0 0 0 10 0

6:45 PM 0 12 0 0 2 0 0 0 4 0 0 0 18 0

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 1 82 0 0 8 0 6 0 45 0 0 0 142 1 0 0 0

APPROACH %'s : 1.20% 98.80% 0.00% 0.00% 100.00% 0.00% 11.76% 0.00% 88.24% #DIV/0! #DIV/0! #DIV/0!

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 530 PM TOTAL

PEAK HR VOL : 1 44 0 0 5 0 6 0 28 0 0 0 84

PEAK HR FACTOR : 0.808

CONTROL :

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.625

1-Way Stop (EB)

Moss AveNS/EW Streets: Moss Ave

PM

Appian Way Appian Way

0.7080.750

Project ID: 14-5555-003

City: Santa Monica

UTURNS

9/10/2014

Wednesday



ITM Peak Hour Summary
Prepared by:

National Data & Surveying Services

Lanes 0 1 0 City:

AM 0 2 0 AM

NOON 0 0 0 NOON

PM 0 5 0 PM

AM NOON PM AM NOON PM Lanes

0 0 0 0

0 0 0 0
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0

West Leg

0

End
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Northbound Approach
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0 0

830 AM

Peak Hour Summary

Southbound Approach Project #:9/10/2014

Moss Ave



Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 1 0 1 0 1 0 0 1 0 0 1 0      

5:00 PM 18 0 43 1 0 1 0 68 0 0 30 2 163 0 0 0 0

5:15 PM 11 1 34 1 0 0 0 65 1 0 36 2 151 0 0 0 0

5:30 PM 13 1 45 5 0 0 1 83 1 0 33 0 182 0 0 0 0

5:45 PM 5 1 29 3 0 1 0 88 0 0 33 2 162 0 0 0 0

6:00 PM 9 0 23 2 0 2 2 74 0 1 39 3 155 0 0 0 0

6:15 PM 6 0 29 3 0 1 0 78 2 0 26 1 146 0 0 0 0

6:30 PM 6 1 36 1 0 1 1 78 0 0 27 2 153 0 0 0 0

6:45 PM 2 0 23 2 0 0 1 81 0 0 28 1 138 0 0 0 0

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 70 4 262 18 0 6 5 615 4 1 252 13 1250 0 0 0 0

APPROACH %'s : 20.83% 1.19% 77.98% 75.00% 0.00% 25.00% 0.80% 98.56% 0.64% 0.38% 94.74% 4.89%

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 500 PM TOTAL

PEAK HR VOL : 47 3 151 10 0 2 1 304 2 0 132 6 658

PEAK HR FACTOR : 0.904

CONTROL :

Project ID: 14-5530-002

City: Santa Monica

UTURNS

9/10/2014

Wednesday

4-Way Stop

Olympic DrNS/EW Streets: Olympic Dr

PM

Mazatlan Mazatlan

0.8720.824 0.908

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.600



ITM Peak Hour Summary
Prepared by:

National Data & Surveying Services

Lanes 0 1 0 City:

AM 10 0 12 AM

NOON 0 0 0 NOON

PM 2 0 10 PM

AM NOON PM AM NOON PM Lanes

9 0 6 0

212 0 132 1

0 11 0 1 2 0 0 0

1 482 0 304

0 0 0 2

Lanes AM NOON PM AM NOON PM
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PM 47 3 151 PM

1 0 1 Lanes
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AM NOON PM AM NOON PM

233 0 181 223 0 138

493 0 307 531 0 465

AM NOON PM AM NOON PM

AM AM

NOON NOON

PM PM

Date:

531 0

815 AM

Peak Hour Summary

Southbound Approach Project #:9/10/2014
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Mazatlan and Olympic Dr , Santa Monica
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NOON Peak Hour
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24
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Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 0 3 0 0 3 0 0 1 0 0 0 0      

5:00 PM 0 0 0 0 0 0 0 0 70 0 0 0 70

5:15 PM 0 0 0 0 0 0 0 0 56 0 0 0 56

5:30 PM 0 0 0 0 0 0 0 0 52 0 0 0 52

5:45 PM 0 0 0 0 0 0 0 0 55 0 0 0 55

6:00 PM 0 0 0 0 0 0 0 0 59 0 0 0 59

6:15 PM 0 0 0 0 0 0 0 0 56 0 0 0 56

6:30 PM 0 0 0 0 0 0 0 0 41 0 0 0 41

6:45 PM 0 0 0 0 0 0 0 0 37 0 0 0 37

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 0 0 0 0 0 0 0 0 426 0 0 0 426 0 0 0 0

APPROACH %'s : #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.00% 0.00% 100.00% #DIV/0! #DIV/0! #DIV/0!

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 500 PM TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 233 0 0 0 233

PEAK HR FACTOR : 0.832

CONTROL :

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.000

1-Way Stop (EB)

Lot 1 North ExitNS/EW Streets: Lot 1 North Exit

PM

Palisades Beach Rd (PCH) Palisades Beach Rd (PCH)

0.8320.000

Project ID: 14-5555-002

City: Santa Monica

UTURNS

9/10/2014

Wednesday



ITM Peak Hour Summary
Prepared by:

National Data & Surveying Services

Lanes 0 3 0 City:

AM 0 0 0 AM
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Peak Hour Summary

Southbound Approach Project #:9/10/2014

Lot 1 North Exit



Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 1 2 0 1 2 0 0 0 0 0 1 0      

5:00 PM 10 213 5 34 398 2 0 0 2 6 0 21 691 10 1 0 0

5:15 PM 7 274 15 12 405 1 0 0 1 10 0 9 734 7 0 0 0

5:30 PM 6 219 10 21 366 3 0 0 1 16 1 20 663 6 3 0 0

5:45 PM 9 271 9 23 397 2 0 0 0 8 0 21 740 9 2 0 0

6:00 PM 6 216 9 19 359 1 0 0 3 8 0 16 637 6 2 0 0

6:15 PM 9 237 11 17 358 2 0 0 2 15 0 6 657 9 0 0 0

6:30 PM 8 231 9 16 301 1 0 0 2 7 0 10 585 8 0 0 0

6:45 PM 12 232 8 21 329 1 0 0 0 6 0 7 616 12 1 0 0

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 67 1893 76 163 2913 13 0 0 11 76 1 110 5323 67 9 0 0

APPROACH %'s : 3.29% 92.98% 3.73% 5.28% 94.30% 0.42% 0.00% 0.00% 100.00% 40.64% 0.53% 58.82%

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 500 PM TOTAL

PEAK HR VOL : 32 977 39 90 1566 8 0 0 4 40 1 71 2828

PEAK HR FACTOR : 0.955

CONTROL :

Project ID: 14-5530-001

City: Santa Monica

UTURNS

9/10/2014

Wednesday

Signalized

Olympic DrNS/EW Streets: Olympic Dr

PM

Ocean Ave Ocean Ave

0.5000.885 0.757

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.959



ITM Peak Hour Summary
Prepared by:

National Data & Surveying Services

Lanes 0 2 1 City:
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Date:
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Peak Hour Summary

Southbound Approach Project #:9/10/2014
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0
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0
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Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 2 2 0 0 2 0 0 0 1 0 0 0      

1:00 PM 0 269 0 0 196 42 0 0 13 0 0 0 520

1:15 PM 0 289 0 0 204 46 0 0 20 0 0 0 559

1:30 PM 0 329 0 0 202 53 0 0 23 0 0 0 607

1:45 PM 0 284 0 0 213 54 0 0 20 0 0 0 571

2:00 PM 0 268 0 0 246 53 0 0 34 0 0 0 601

2:15 PM 0 267 0 0 253 50 0 0 42 0 0 0 612

2:30 PM 0 294 0 0 218 61 0 0 38 0 0 0 611

2:45 PM 0 271 0 0 225 60 0 0 32 0 0 0 588

3:00 PM 0 269 0 0 232 82 0 0 26 0 0 0 609

3:15 PM 0 275 0 0 211 68 0 0 39 0 0 0 593

3:30 PM 0 216 0 0 223 71 0 0 42 0 0 0 552

3:45 PM 0 208 0 0 283 70 0 0 40 0 0 0 601

4:00 PM 0 280 0 0 238 67 0 0 23 0 0 0 608

4:15 PM 0 261 0 0 255 51 1 0 33 0 0 0 601

4:30 PM 0 281 0 0 230 46 0 0 29 0 0 0 586

4:45 PM 0 298 0 0 232 49 0 0 23 0 0 0 602

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 0 4359 0 0 3661 923 1 0 477 0 0 0 9421 0 0 0 0

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 79.86% 20.14% 0.21% 0.00% 99.79% #DIV/0! #DIV/0! #DIV/0!

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 215 PM TOTAL

PEAK HR VOL : 0 1101 0 0 928 253 0 0 138 0 0 0 2420

PEAK HR FACTOR : 0.989

CONTROL :

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.940

1-Way Stop (EB)

Seaside TerraceNS/EW Streets: Seaside Terrace

PM

Ocean Ave Ocean Ave

0.8210.936

Project ID: 14-5555-009

City: Santa Monica

UTURNS

9/13/2014

Saturday



ITM Peak Hour Summary
Prepared by:

National Data & Surveying Services

Lanes 0 2 0 City:
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Peak Hour Summary

Southbound Approach Project #:9/13/2014
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Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 0 1 0 0 1 0 0 1 0 0 0 0      

1:00 PM 0 29 0 0 11 0 2 0 2 0 0 0 44 0 0

1:15 PM 1 28 0 0 9 0 0 0 5 0 0 0 43 1 0

1:30 PM 3 36 0 0 2 0 3 0 7 0 0 0 51 3 0

1:45 PM 1 41 0 0 4 0 7 0 4 0 0 0 57 1 5

2:00 PM 2 43 0 0 2 0 4 0 8 0 0 0 59 2 12

2:15 PM 0 47 0 0 0 0 5 0 15 0 0 0 67 0 15

2:30 PM 1 45 0 0 3 0 5 0 5 0 0 0 59 1 0

2:45 PM 0 53 0 0 5 0 0 0 0 0 0 0 58 0 -10

3:00 PM 2 56 0 0 6 0 1 0 2 0 0 0 67 2 -11

3:15 PM 0 23 0 0 13 0 2 0 1 0 0 0 39 0 -5

3:30 PM 3 47 0 0 2 0 0 0 1 0 0 0 53 3 -8

3:45 PM 0 63 0 0 6 0 1 0 4 0 0 0 74 0 -5

4:00 PM 0 63 0 0 0 0 0 0 2 0 0 0 65 0 -8

4:15 PM 0 52 0 0 6 0 0 0 1 0 0 0 59 0 -2

4:30 PM 0 48 0 0 5 0 1 0 2 0 0 0 56 0 -3

4:45 PM 0 46 0 0 1 0 1 0 5 0 0 0 53 0 0

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 13 720 0 0 75 0 32 0 64 0 0 0 904 13 -20 0 0

APPROACH %'s : 1.77% 98.23% 0.00% 0.00% 100.00% 0.00% 33.33% 0.00% 66.67% #DIV/0! #DIV/0! #DIV/0!

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 345 PM TOTAL

PEAK HR VOL : 0 226 0 0 17 0 2 0 9 0 0 0 254

PEAK HR FACTOR : 0.858

CONTROL :

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.708

1-Way Stop (EB)

Moss AveNS/EW Streets: Moss Ave

PM

Appian Way Appian Way

0.5500.897

Project ID: 14-5555-003

City: Santa Monica

UTURNS

9/13/2014

Saturday



ITM Peak Hour Summary
Prepared by:

National Data & Surveying Services

Lanes 0 1 0 City:
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Southbound Approach Project #:9/13/2014

Moss Ave



Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 1 0 1 0 1 0 0 1 0 0 1 0      

1:00 PM 5 0 4 0 0 1 90 0 0 30 0 130 0 0

1:15 PM 2 0 13 2 1 0 101 0 0 54 0 173 0 0

1:30 PM 1 0 7 1 0 0 104 0 0 73 0 186 0 0

1:45 PM 2 0 5 2 0 2 114 0 0 69 1 195 0 0

2:00 PM 5 0 6 0 0 0 98 0 0 69 0 178 0 0

2:15 PM 3 0 4 1 0 0 88 2 0 78 0 176 0 0

2:30 PM 2 0 7 5 0 0 101 0 0 63 1 179 0 0

2:45 PM 5 1 12 0 1 0 119 0 0 70 0 208 0 0

3:00 PM 8 2 15 2 0 3 96 0 0 68 0 194 0 0

3:15 PM 7 2 11 3 0 4 95 0 0 44 0 166 2 0

3:30 PM 1 0 11 3 0 1 109 0 0 51 2 178 1 0

3:45 PM 4 2 13 2 0 0 111 0 1 56 1 190 0 1

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 45 7 108 21 0 2 11 1226 2 1 725 5 2153 0 0 3 1

APPROACH %'s : 28.13% 4.38% 67.50% 91.30% 0.00% 8.70% 0.89% 98.95% 0.16% 0.14% 99.18% 0.68%

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 215 PM TOTAL

PEAK HR VOL : 18 3 38 8 0 1 3 404 2 0 279 1 757

PEAK HR FACTOR : 0.910

CONTROL :

Project ID: 14-5530-002

City: Santa Monica

UTURNS

8/16/2014

Saturday

4-Way Stop

Olympic DrNS/EW Streets: Olympic Dr

PM

Mazatlan Mazatlan

0.8590.590 0.897

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.450



ITM Peak Hour Summary
Prepared by:

National Data & Surveying Services

Lanes 0 1 0 City:
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Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 0 3 0 0 3 0 0 1 0 0 0 0      

1:00 PM 0 0 0 0 0 0 0 0 75 0 0 0 75

1:15 PM 0 0 0 0 0 0 0 0 84 0 0 0 84

1:30 PM 0 0 0 0 0 0 0 0 70 0 0 0 70

1:45 PM 0 0 0 0 0 0 0 0 55 0 0 0 55

2:00 PM 0 0 0 0 0 0 0 0 58 0 0 0 58

2:15 PM 0 0 0 0 0 0 0 0 77 0 0 0 77

2:30 PM 0 0 0 0 0 0 0 0 51 0 0 0 51

2:45 PM 0 0 0 0 0 0 0 0 57 0 0 0 57

3:00 PM 0 0 0 0 0 0 0 0 60 0 0 0 60

3:15 PM 0 0 0 0 0 0 0 0 65 0 0 0 65

3:30 PM 0 0 0 0 0 0 0 0 94 0 0 0 94

3:45 PM 0 0 0 0 0 0 0 0 78 0 0 0 78

4:00 PM 0 0 0 0 0 0 0 0 69 0 0 0 69

4:15 PM 0 0 0 0 0 0 0 0 65 0 0 0 65

4:30 PM 0 0 0 0 0 0 0 0 88 0 0 0 88

4:45 PM 0 0 0 0 0 0 0 0 68 0 0 0 68

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 0 0 0 0 0 0 0 0 1114 0 0 0 1114 0 0 0 0

APPROACH %'s : #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.00% 0.00% 100.00% #DIV/0! #DIV/0! #DIV/0!

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 330 PM TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 306 0 0 0 306

PEAK HR FACTOR : 0.814

CONTROL :

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.000

1-Way Stop (EB)

Lot 1 North ExitNS/EW Streets: Lot 1 North Exit

PM

Palisades Beach Rd (PCH) Palisades Beach Rd (PCH)

0.8140.000

Project ID: 14-5555-002

City: Santa Monica

UTURNS

9/13/2014

Saturday





Intersection Turning Movement
Prepared by:

National Data & Surveying Services

 

 Day:

Date:

     

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

  LANES: 1 2 0 1 2 0 0 0 0 0 1 0      

1:00 PM 12 230 11 35 288 0 4 1 16 597 9 0 0

1:15 PM 15 281 11 31 303 0 10 0 13 664 15 1 0

1:30 PM 14 244 17 38 309 0 16 1 34 673 14 2 0

1:45 PM 11 267 17 33 313 1 6 0 27 675 11 0 0

2:00 PM 11 240 16 30 287 0 7 1 29 621 11 1 0

2:15 PM 16 255 19 27 318 1 9 0 36 681 16 0 0

2:30 PM 12 256 22 32 304 0 10 0 29 665 12 2 0

2:45 PM 15 250 20 44 316 0 8 1 33 687 14 0 0

3:00 PM 11 239 11 36 290 0 8 0 27 622 11 2 0

3:15 PM 9 247 20 44 349 0 5 0 17 691 9 1 0

3:30 PM 14 237 18 40 311 0 2 0 25 647 14 3 0

3:45 PM 21 279 16 47 295 0 10 0 18 686 21 4 1

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB

TOTAL VOLUMES : 161 3025 198 437 3683 2 0 0 0 95 4 304 7909 157 16 0 1

APPROACH %'s : 4.76% 89.39% 5.85% 10.60% 89.35% 0.05% #DIV/0! #DIV/0! #DIV/0! 23.57% 0.99% 75.43%

nb a nb d sb a sb d eb a eb d wb a nb d

PEAK HR START TIME : 230 PM TOTAL

PEAK HR VOL : 47 992 73 156 1259 0 0 0 0 31 1 106 2665

PEAK HR FACTOR : 0.964

CONTROL :

Project ID: 14-5530-001

City: Santa Monica

UTURNS

8/16/2014

Saturday

Signalized

Olympic DrNS/EW Streets: Olympic Dr

PM

Ocean Ave Ocean Ave

0.0000.959 0.821

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.900





Day: City: Santa Monica

Date: Project #: CA14_5556_001

NB SB EB WB

0 0 1,148 1,063

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   0  0  0    21  39  60  

00:15   0  0  0   21  35  56

00:30   0  0  0   18  20  38

00:45 0 0 0 21 81 22 116 43 197

01:00   0  0  0   26  13  39

01:15   0  0  0   17  21  38

01:30   0  0  0   22  29  51

01:45 0 0 0 22 87 23 86 45 173

02:00   0  0  0    35  17  52  

02:15   2  0  2    12  7  19  

02:30   2  1  3    14  8  22  

02:45 3 7 2 3 5 10 10 71 12 44 22 115

03:00   1  1  2    29  12  41  

03:15   1  2  3    20  17  37  

03:30   1  0  1    23  16  39  

03:45 0 3 1 4 1 7 14 86 14 59 28 145

04:00   2  4  6    15  20  35  

04:15   2  1  3    23  15  38  

04:30   3  2  5    18  22  40  

04:45 1 8 2 9 3 17 20 76 18 75 38 151

05:00   4  1  5    16  17  33  

05:15   4  1  5    26  23  49  

05:30   1  5  6    20  18  38  

05:45 3 12 9 16 12 28 17 79 17 75 34 154

06:00   4  6  10    13  16  29  

06:15   5  5  10    19  12  31  

06:30   4  9  13    18  17  35  

06:45 3 16 6 26 9 42 19 69 11 56 30 125

07:00   5  5  10    26  13  39  

07:15   5  6  11    20  21  41  

07:30   5  6  11    19  14  33  

07:45 11 26 5 22 16 48 11 76 12 60 23 136

08:00   7  3  10    24  19  43  

08:15   12  9  21    21  14  35  

08:30   10  9  19    19  15  34  

08:45 8 37 10 31 18 68 11 75 10 58 21 133

09:00   13  9  22    15  3  18  

09:15   9  20  29    9  8  17  

09:30   11  14  25    17  9  26  

09:45 15 48 24 67 39 115 15 56 6 26 21 82

10:00   9  18  27    11  3  14  

10:15   11  16  27    13  4  17  

10:30   20  25  45    10  1  11  

10:45 24 64 42 101 66 165 11 45 0 8 11 53

11:00   22  50  72    11  2  13  

11:15   37  29  66    5  0  5  

11:30   20  19  39    1  1  2  

11:45 19 98 19 117 38 215 11 28 1 4 12 32

TOTALS 319 396 715 829 667 1496

SPLIT % 44.6% 55.4% 32.3% 55.4% 44.6% 67.7%

NB SB EB WB

0 0 1,148 1,063

AM Peak Hour 10:30 10:30 10:30 13:15 12:00 12:00

AM Pk Volume 103 146 249 96 116 197

Pk Hr Factor 0.696 0.730 0.865 0.686 0.744 0.821

7 - 9 Volume 0 0 63 53 116 0 0 155 150 305

7 - 9 Peak Hour 07:45 08:00 08:00 16:45 16:30 16:30

7 - 9 Pk Volume 0 0 40 31 68 0 0 82 80 160 

Pk Hr Factor 0.000 0.000 0.833 0.775 0.810 0.000 0.000 0.788 0.870 0.816

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

2,211

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Colorado Ave W/O Ocean Ave

21:30
21:45
22:00

Total

2,211

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Thursday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/25/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_002

NB SB EB WB

0 0 237 0

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   0  0  0    3  0  3  

00:15   1  0  1   2  0  2

00:30   0  0  0   4  0  4

00:45 0 1 0 0 1 1 10 0 1 10

01:00   0  0  0   2  0  2

01:15   0  0  0   6  0  6

01:30   0  0  0   4  0  4

01:45 0 0 0 0 12 0 0 12

02:00   0  0  0    5  0  5  

02:15   0  0  0    1  0  1  

02:30   0  0  0    3  0  3  

02:45 0 0 0 3 12 0 3 12

03:00   0  0  0    4  0  4  

03:15   0  0  0    7  0  7  

03:30   0  0  0    10  0  10  

03:45 0 0 0 6 27 0 6 27

04:00   0  0  0    9  0  9  

04:15   0  0  0    3  0  3  

04:30   0  0  0    6  0  6  

04:45 0 0 0 10 28 0 10 28

05:00   0  0  0    5  0  5  

05:15   0  0  0    7  0  7  

05:30   0  0  0    9  0  9  

05:45 1 1 0 1 1 7 28 0 7 28

06:00   2  0  2    6  0  6  

06:15   0  0  0    13  0  13  

06:30   2  0  2    1  0  1  

06:45 0 4 0 0 4 4 24 0 4 24

07:00   1  0  1    3  0  3  

07:15   0  0  0    14  0  14  

07:30   0  0  0    6  0  6  

07:45 0 1 0 0 1 9 32 0 9 32

08:00   0  0  0    8  0  8  

08:15   2  0  2    1  0  1  

08:30   1  0  1    1  0  1  

08:45 1 4 0 1 4 2 12 0 2 12

09:00   1  0  1    2  0  2  

09:15   5  0  5    3  0  3  

09:30   1  0  1    0  0  0  

09:45 2 9 0 2 9 0 5 0 0 5

10:00   0  0  0    1  0  1  

10:15   1  0  1    1  0  1  

10:30   1  0  1    0  0  0  

10:45 0 2 0 0 2 0 2 0 0 2

11:00   8  0  8    2  0  2  

11:15   2  0  2    0  0  0  

11:30   6  0  6    0  0  0  

11:45 5 21 0 5 21 0 2 0 0 2

TOTALS 43 43 194 194

SPLIT % 100.0% 18.1% 100.0% 81.9%

NB SB EB WB

0 0 237 0

AM Peak Hour 11:00 11:00 19:15 19:15

AM Pk Volume 21 21 37 37

Pk Hr Factor 0.656 0.656 0.661 0.661

7 - 9 Volume 0 0 5 0 5 0 0 56 0 56

7 - 9 Peak Hour 08:00 08:00 16:45 16:45

7 - 9 Pk Volume 0 0 4 0 4 0 0 31 0 31 

Pk Hr Factor 0.000 0.000 0.500 0.000 0.500 0.000 0.000 0.775 0.000 0.775

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

237

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Moss Ave E/O Ocean Front Walk

21:30
21:45
22:00

Total

237

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Wednesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/10/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_003

NB SB EB WB

1,032 316 0 0

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00 3  0    3  18  5    23  

00:15 3  0    3 16  4    20

00:30 3  1    4 20  8    28

00:45 0 9 0 1 0 10 16 70 7 24 23 94

01:00 1  0    1 14  2    16

01:15 1  0    1 17  6    23

01:30 1  0    1 24  4    28

01:45 2 5 1 1 3 6 17 72 6 18 23 90

02:00 1  0    1  14  3    17  

02:15 0  0    0  14  5    19  

02:30 0  0    0  8  6    14  

02:45 1 2 2 2 3 4 19 55 5 19 24 74

03:00 0  0    0  16  5    21  

03:15 0  0    0  22  8    30  

03:30 0  0    0  15  6    21  

03:45 1 1 0 1 1 16 69 11 30 27 99

04:00 2  0    2  18  8    26  

04:15 0  0    0  15  1    16  

04:30 2  1    3  15  12    27  

04:45 2 6 0 1 2 7 15 63 11 32 26 95

05:00 2  0    2  9  5    14  

05:15 3  1    4  10  8    18  

05:30 14  0    14  14  9    23  

05:45 9 28 1 2 10 30 10 43 5 27 15 70

06:00 21  3    24  14  6    20  

06:15 5  2    7  7  12    19  

06:30 7  1    8  9  3    12  

06:45 10 43 0 6 10 49 11 41 6 27 17 68

07:00 6  1    7  10  8    18  

07:15 16  2    18  15  14    29  

07:30 12  1    13  13  7    20  

07:45 19 53 0 4 19 57 11 49 4 33 15 82

08:00 12  4    16  12  9    21  

08:15 13  3    16  10  3    13  

08:30 29  1    30  5  4    9  

08:45 38 92 1 9 39 101 8 35 3 19 11 54

09:00 21  1    22  5  1    6  

09:15 22  2    24  6  2    8  

09:30 5  2    7  12  3    15  

09:45 17 65 4 9 21 74 3 26 2 8 5 34

10:00 22  1    23  3  2    5  

10:15 17  1    18  4  1    5  

10:30 15  5    20  4  1    5  

10:45 18 72 4 11 22 83 3 14 0 4 3 18

11:00 24  11    35  1  1    2  

11:15 27  4    31  0  0    0  

11:30 22  4    26  6  2    8  

11:45 33 106 7 26 40 132 6 13 0 3 6 16

TOTALS 482 72 554 550 244 794

SPLIT % 87.0% 13.0% 41.1% 69.3% 30.7% 58.9%

NB SB EB WB

1,032 316 0 0

AM Peak Hour 08:30 11:00 11:00 13:00 16:30 15:15

AM Pk Volume 110 26 132 72 36 104

Pk Hr Factor 0.724 0.591 0.825 0.750 0.750 0.867

7 - 9 Volume 145 13 0 0 158 106 59 0 0 165

7 - 9 Peak Hour 08:00 08:00 08:00 16:00 16:30 16:00

7 - 9 Pk Volume 92 9 0 0 101 63 36 0 0 95 

Pk Hr Factor 0.605 0.563 0.000 0.000 0.647 0.875 0.750 0.000 0.000 0.880

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

1,348

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Appian Way N/O Seaside Terrace

21:30
21:45
22:00

Total

1,348

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Wednesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/10/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_004

NB SB EB WB

1,203 683 0 0

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00 3  0    3  15  10    25  

00:15 7  3    10 17  10    27

00:30 4  0    4 26  13    39

00:45 1 15 1 4 2 19 21 79 17 50 38 129

01:00 0  0    0 23  10    33

01:15 1  2    3 20  12    32

01:30 3  1    4 20  13    33

01:45 1 5 1 4 2 9 31 94 11 46 42 140

02:00 1  2    3  18  17    35  

02:15 0  0    0  19  3    22  

02:30 0  1    1  18  11    29  

02:45 1 2 1 4 2 6 21 76 6 37 27 113

03:00 0  0    0  19  10    29  

03:15 0  0    0  22  18    40  

03:30 0  0    0  26  13    39  

03:45 1 1 0 1 1 25 92 16 57 41 149

04:00 1  2    3  20  13    33  

04:15 0  1    1  22  18    40  

04:30 0  1    1  22  13    35  

04:45 0 1 0 4 0 5 16 80 5 49 21 129

05:00 1  1    2  14  11    25  

05:15 1  1    2  10  20    30  

05:30 8  0    8  23  12    35  

05:45 6 16 3 5 9 21 30 77 20 63 50 140

06:00 16  6    22  19  8    27  

06:15 2  4    6  16  14    30  

06:30 3  5    8  17  6    23  

06:45 9 30 3 18 12 48 24 76 12 40 36 116

07:00 12  2    14  20  12    32  

07:15 11  6    17  17  13    30  

07:30 14  7    21  18  18    36  

07:45 21 58 11 26 32 84 18 73 12 55 30 128

08:00 16  12    28  16  10    26  

08:15 8  11    19  16  5    21  

08:30 17  4    21  10  7    17  

08:45 24 65 13 40 37 105 8 50 6 28 14 78

09:00 14  3    17  9  5    14  

09:15 11  6    17  10  4    14  

09:30 12  7    19  11  6    17  

09:45 14 51 7 23 21 74 4 34 3 18 7 52

10:00 19  8    27  10  6    16  

10:15 18  9    27  10  8    18  

10:30 19  8    27  5  0    5  

10:45 26 82 11 36 37 118 5 30 3 17 8 47

11:00 26  13    39  7  3    10  

11:15 21  10    31  2  2    4  

11:30 22  9    31  3  3    6  

11:45 31 100 15 47 46 147 4 16 4 12 8 28

TOTALS 426 211 637 777 472 1249

SPLIT % 66.9% 33.1% 33.8% 62.2% 37.8% 66.2%

NB SB EB WB

1,203 683 0 0

AM Peak Hour 11:00 11:45 11:00 13:00 17:00 15:15

AM Pk Volume 100 48 147 94 63 153

Pk Hr Factor 0.806 0.800 0.799 0.758 0.788 0.933

7 - 9 Volume 123 66 0 0 189 157 112 0 0 269

7 - 9 Peak Hour 08:00 07:30 08:00 16:00 17:00 17:00

7 - 9 Pk Volume 65 41 0 0 105 80 63 0 0 140 

Pk Hr Factor 0.677 0.854 0.000 0.000 0.709 0.909 0.788 0.000 0.000 0.700

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

1,886

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Appian Way S/O Seaside Terrace

21:30
21:45
22:00

Total

1,886

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Wednesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/10/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_005

NB SB EB WB

0 0 718 1,267

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   1  0  1    17  25  42  

00:15   7  5  12   8  22  30

00:30   0  1  1   15  19  34

00:45 0 8 2 8 2 16 17 57 24 90 41 147

01:00   0  1  1   16  21  37

01:15   0  2  2   16  22  38

01:30   2  1  3   14  33  47

01:45 1 3 2 6 3 9 24 70 21 97 45 167

02:00   0  2  2    15  28  43  

02:15   0  1  1    19  15  34  

02:30   0  0  0    10  16  26  

02:45 1 1 0 3 1 4 15 59 20 79 35 138

03:00   0  0  0    14  22  36  

03:15   0  0  0    12  31  43  

03:30   0  0  0    18  30  48  

03:45 0 0 0 14 58 25 108 39 166

04:00   2  3  5    15  24  39  

04:15   0  2  2    15  24  39  

04:30   0  1  1    15  21  36  

04:45 0 2 2 8 2 10 16 61 19 88 35 149

05:00   1  5  6    8  18  26  

05:15   1  2  3    10  23  33  

05:30   0  9  9    16  12  28  

05:45 1 3 10 26 11 29 11 45 12 65 23 110

06:00   3  13  16    14  18  32  

06:15   1  6  7    15  13  28  

06:30   0  11  11    6  8  14  

06:45 4 8 12 42 16 50 17 52 15 54 32 106

07:00   6  7  13    13  13  26  

07:15   3  20  23    20  12  32  

07:30   7  14  21    16  15  31  

07:45 9 25 25 66 34 91 13 62 14 54 27 116

08:00   9  11  20    15  8  23  

08:15   6  20  26    11  9  20  

08:30   3  19  22    8  6  14  

08:45 2 20 40 90 42 110 4 38 11 34 15 72

09:00   5  20  25    5  10  15  

09:15   5  23  28    6  5  11  

09:30   7  10  17    4  8  12  

09:45 6 23 16 69 22 92 5 20 5 28 10 48

10:00   2  16  18    3  5  8  

10:15   9  21  30    3  5  8  

10:30   10  26  36    6  5  11  

10:45 14 35 31 94 45 129 0 12 4 19 4 31

11:00   13  28  41    3  3  6  

11:15   7  36  43    2  2  4  

11:30   11  25  36    2  5  7  

11:45 18 49 34 123 52 172 0 7 6 16 6 23

TOTALS 177 535 712 541 732 1273

SPLIT % 24.9% 75.1% 35.9% 42.5% 57.5% 64.1%

NB SB EB WB

0 0 718 1,267

AM Peak Hour 11:45 11:00 11:15 13:30 15:15 13:15

AM Pk Volume 58 123 173 72 110 173

Pk Hr Factor 0.806 0.854 0.832 0.750 0.887 0.920

7 - 9 Volume 0 0 45 156 201 0 0 106 153 259

7 - 9 Peak Hour 07:30 08:00 08:00 16:00 16:00 16:00

7 - 9 Pk Volume 0 0 31 90 110 0 0 61 88 149 

Pk Hr Factor 0.000 0.000 0.861 0.563 0.655 0.000 0.000 0.953 0.917 0.955

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

1,985

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Seaside Terrace Bet. Appian Way & Ocean Ave

21:30
21:45
22:00

Total

1,985

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Wednesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/10/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_006

NB SB EB WB

0 0 345 650

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   0  0  0    7  16  23  

00:15   0  1  1   4  11  15

00:30   2  1  3   3  11  14

00:45 1 3 0 2 1 5 4 18 15 53 19 71

01:00   1  1  2   9  15  24

01:15   0  0  0   4  18  22

01:30   0  0  0   5  13  18

01:45 0 1 0 1 0 2 9 27 22 68 31 95

02:00   0  0  0    7  12  19  

02:15   0  0  0    8  15  23  

02:30   1  1  2    9  12  21  

02:45 0 1 1 2 1 3 9 33 15 54 24 87

03:00   0  0  0    6  10  16  

03:15   0  0  0    7  13  20  

03:30   2  1  3    10  14  24  

03:45 0 2 0 1 0 3 11 34 16 53 27 87

04:00   0  0  0    8  16  24  

04:15   0  0  0    8  16  24  

04:30   1  0  1    7  23  30  

04:45 0 1 0 0 1 5 28 16 71 21 99

05:00   0  1  1    6  13  19  

05:15   0  0  0    5  15  20  

05:30   0  1  1    8  23  31  

05:45 0 0 2 0 2 8 27 18 69 26 96

06:00   0  1  1    3  15  18  

06:15   1  2  3    7  11  18  

06:30   0  2  2    6  18  24  

06:45 1 2 1 6 2 8 8 24 15 59 23 83

07:00   5  4  9    8  6  14  

07:15   2  2  4    11  7  18  

07:30   2  4  6    9  10  19  

07:45 2 11 6 16 8 27 11 39 6 29 17 68

08:00   6  2  8    4  4  8  

08:15   1  3  4    0  2  2  

08:30   3  6  9    6  6  12  

08:45 2 12 8 19 10 31 6 16 4 16 10 32

09:00   2  5  7    1  0  1  

09:15   2  5  7    2  5  7  

09:30   2  4  6    3  2  5  

09:45 3 9 9 23 12 32 2 8 1 8 3 16

10:00   6  12  18    0  1  1  

10:15   1  7  8    1  1  2  

10:30   2  15  17    3  0  3  

10:45 5 14 11 45 16 59 1 5 0 2 1 7

11:00   2  12  14    0  1  1  

11:15   10  19  29    0  0  0  

11:30   3  7  10    2  1  3  

11:45 13 28 10 48 23 76 0 2 1 3 1 5

TOTALS 84 165 249 261 485 746

SPLIT % 33.7% 66.3% 25.0% 35.0% 65.0% 75.0%

NB SB EB WB

0 0 345 650

AM Peak Hour 11:15 10:30 11:15 19:00 15:45 15:45

AM Pk Volume 33 57 85 39 71 105

Pk Hr Factor 0.635 0.750 0.733 0.886 0.772 0.875

7 - 9 Volume 0 0 23 35 58 0 0 55 140 195

7 - 9 Peak Hour 07:15 08:00 08:00 16:00 16:00 16:00

7 - 9 Pk Volume 0 0 12 19 31 0 0 28 71 99 

Pk Hr Factor 0.000 0.000 0.500 0.594 0.775 0.000 0.000 0.875 0.772 0.825

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

995

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Seaside Terrace W/O Appian Way

21:30
21:45
22:00

Total

995

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Wednesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/10/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_007

NB SB EB WB

0 0 143 180

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   0  0  0    0  4  4  

00:15   0  1  1   2  2  4

00:30   1  3  4   1  8  9

00:45 0 1 0 4 0 5 3 6 3 17 6 23

01:00   0  0  0   1  3  4

01:15   0  0  0   2  6  8

01:30   0  0  0   1  1  2

01:45 1 1 0 1 1 2 6 0 10 2 16

02:00   0  0  0    3  7  10  

02:15   0  0  0    2  5  7  

02:30   0  0  0    3  3  6  

02:45 0 1 1 1 1 2 10 2 17 4 27

03:00   0  0  0    0  2  2  

03:15   0  0  0    2  4  6  

03:30   0  0  0    3  10  13  

03:45 0 0 0 3 8 5 21 8 29

04:00   0  0  0    1  5  6  

04:15   0  0  0    2  4  6  

04:30   0  0  0    4  1  5  

04:45 1 1 0 1 1 0 7 8 18 8 25

05:00   0  0  0    3  2  5  

05:15   0  0  0    1  2  3  

05:30   3  0  3    1  1  2  

05:45 4 7 2 2 6 9 1 6 3 8 4 14

06:00   5  1  6    2  0  2  

06:15   3  2  5    4  1  5  

06:30   0  1  1    1  2  3  

06:45 0 8 0 4 0 12 1 8 1 4 2 12

07:00   1  2  3    2  1  3  

07:15   3  2  5    3  1  4  

07:30   2  5  7    2  0  2  

07:45 0 6 2 11 2 17 6 13 0 2 6 15

08:00   0  3  3    3  4  7  

08:15   2  1  3    1  1  2  

08:30   1  2  3    5  3  8  

08:45 1 4 1 7 2 11 0 9 3 11 3 20

09:00   3  1  4    1  3  4  

09:15   0  4  4    1  2  3  

09:30   2  3  5    0  3  3  

09:45 0 5 0 8 0 13 1 3 0 8 1 11

10:00   1  1  2    3  2  5  

10:15   1  2  3    4  1  5  

10:30   0  3  3    1  0  1  

10:45 2 4 2 8 4 12 0 8 0 3 0 11

11:00   4  0  4    3  1  4  

11:15   1  5  6    0  0  0  

11:30   2  5  7    1  1  2  

11:45 9 16 3 13 12 29 2 6 1 3 3 9

TOTALS 53 58 111 90 122 212

SPLIT % 47.7% 52.3% 34.4% 42.5% 57.5% 65.6%

NB SB EB WB

0 0 143 180

AM Peak Hour 11:00 11:15 11:00 19:45 15:15 15:15

AM Pk Volume 16 17 29 15 24 33

Pk Hr Factor 0.444 0.850 0.604 0.625 0.600 0.635

7 - 9 Volume 0 0 10 18 28 0 0 13 26 39

7 - 9 Peak Hour 07:00 07:15 07:00 16:15 16:00 16:00

7 - 9 Pk Volume 0 0 6 12 17 0 0 9 18 25 

Pk Hr Factor 0.000 0.000 0.500 0.600 0.607 0.000 0.000 0.563 0.563 0.781

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

323

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Pacific Terrace Bet. Appian Way & Ocean Ave

21:30
21:45
22:00

Total

323

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Wednesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/10/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_008

NB SB EB WB

0 0 87 80

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   0  0  0    2  1  3  

00:15   0  0  0   2  1  3

00:30   1  1  2   2  1  3

00:45 0 1 0 1 0 2 2 8 1 4 3 12

01:00   0  0  0   1  1  2

01:15   0  0  0   0  3  3

01:30   0  0  0   3  3  6

01:45 0 0 0 0 4 3 10 3 14

02:00   0  0  0    2  2  4  

02:15   1  0  1    1  3  4  

02:30   0  0  0    1  2  3  

02:45 0 1 0 0 1 1 5 3 10 4 15

03:00   0  0  0    2  2  4  

03:15   0  0  0    1  0  1  

03:30   0  0  0    1  0  1  

03:45 0 0 0 1 5 0 2 1 7

04:00   0  0  0    0  2  2  

04:15   0  0  0    1  2  3  

04:30   0  0  0    0  2  2  

04:45 0 0 0 1 2 1 7 2 9

05:00   1  1  2    0  0  0  

05:15   0  0  0    1  1  2  

05:30   0  0  0    1  0  1  

05:45 0 1 1 2 1 3 0 2 1 2 1 4

06:00   2  1  3    4  2  6  

06:15   0  1  1    4  1  5  

06:30   1  0  1    3  0  3  

06:45 0 3 1 3 1 6 7 18 0 3 7 21

07:00   0  0  0    1  0  1  

07:15   0  0  0    3  1  4  

07:30   1  3  4    1  1  2  

07:45 0 1 1 4 1 5 0 5 1 3 1 8

08:00   0  1  1    0  1  1  

08:15   1  1  2    2  0  2  

08:30   2  1  3    2  0  2  

08:45 2 5 2 5 4 10 2 6 0 1 2 7

09:00   0  1  1    2  1  3  

09:15   2  0  2    0  0  0  

09:30   2  2  4    0  2  2  

09:45 1 5 1 4 2 9 0 2 0 3 0 5

10:00   0  1  1    1  1  2  

10:15   4  2  6    3  1  4  

10:30   0  1  1    1  0  1  

10:45 0 4 2 6 2 10 1 6 1 3 2 9

11:00   1  2  3    0  0  0  

11:15   0  2  2    1  0  1  

11:30   0  1  1    0  0  0  

11:45 0 1 2 7 2 8 1 2 0 1 2

TOTALS 22 32 54 65 48 113

SPLIT % 40.7% 59.3% 32.3% 57.5% 42.5% 67.7%

NB SB EB WB

0 0 87 80

AM Peak Hour 09:30 10:15 09:30 18:00 13:15 18:00

AM Pk Volume 7 7 13 18 11 21

Pk Hr Factor 0.438 0.875 0.542 0.643 0.917 0.750

7 - 9 Volume 0 0 6 9 15 0 0 4 9 13

7 - 9 Peak Hour 08:00 07:30 08:00 16:45 16:00 16:00

7 - 9 Pk Volume 0 0 5 6 10 0 0 3 7 9 

Pk Hr Factor 0.000 0.000 0.625 0.500 0.625 0.000 0.000 0.750 0.875 0.750

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

167

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Vicente Terrace Bet. Appian Way & Ocean Ave

21:30
21:45
22:00

Total

167

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Wednesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/10/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_009

NB SB EB WB

0 0 2,873 3,317

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   20  14  34    42  53  95  

00:15   14  9  23   35  44  79

00:30   10  6  16   52  51  103

00:45 4 48 1 30 5 78 37 166 56 204 93 370

01:00   6  6  12   49  41  90

01:15   3  1  4   38  46  84

01:30   2  4  6   50  57  107

01:45 2 13 2 13 4 26 44 181 66 210 110 391

02:00   1  0  1    52  45  97  

02:15   2  3  5    54  65  119  

02:30   1  1  2    65  61  126  

02:45 1 5 2 6 3 11 38 209 62 233 100 442

03:00   2  0  2    49  55  104  

03:15   1  1  2    42  46  88  

03:30   1  1  2    53  59  112  

03:45 1 5 2 4 3 9 37 181 55 215 92 396

04:00   5  1  6    52  65  117  

04:15   3  3  6    54  48  102  

04:30   3  2  5    68  58  126  

04:45 5 16 3 9 8 25 42 216 47 218 89 434

05:00   4  5  9    50  38  88  

05:15   6  6  12    45  36  81  

05:30   7  16  23    51  58  109  

05:45 12 29 36 63 48 92 67 213 56 188 123 401

06:00   13  40  53    47  50  97  

06:15   20  22  42    50  56  106  

06:30   17  29  46    50  59  109  

06:45 18 68 40 131 58 199 54 201 55 220 109 421

07:00   25  31  56    42  60  102  

07:15   30  38  68    65  64  129  

07:30   36  46  82    61  55  116  

07:45 35 126 49 164 84 290 41 209 41 220 82 429

08:00   33  56  89    36  46  82  

08:15   30  44  74    41  47  88  

08:30   39  41  80    31  29  60  

08:45 28 130 49 190 77 320 33 141 41 163 74 304

09:00   25  39  64    32  26  58  

09:15   32  43  75    32  36  68  

09:30   38  43  81    33  41  74  

09:45 45 140 41 166 86 306 24 121 33 136 57 257

10:00   34  34  68    32  34  66  

10:15   32  44  76    15  29  44  

10:30   34  47  81    37  32  69  

10:45 26 126 46 171 72 297 28 112 29 124 57 236

11:00   41  50  91    33  16  49  

11:15   33  42  75    17  14  31  

11:30   30  45  75    19  10  29  

11:45 36 140 52 189 88 329 8 77 10 50 18 127

TOTALS 846 1136 1982 2027 2181 4208

SPLIT % 42.7% 57.3% 32.0% 48.2% 51.8% 68.0%

NB SB EB WB

0 0 2,873 3,317

AM Peak Hour 11:45 11:45 11:45 18:45 14:15 18:45

AM Pk Volume 165 200 365 222 243 456

Pk Hr Factor 0.793 0.943 0.886 0.854 0.935 0.884

7 - 9 Volume 0 0 256 354 610 0 0 429 406 835

7 - 9 Peak Hour 07:45 07:30 07:30 16:00 16:00 16:00

7 - 9 Pk Volume 0 0 137 195 329 0 0 216 218 434 

Pk Hr Factor 0.000 0.000 0.878 0.871 0.924 0.000 0.000 0.794 0.838 0.861

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

6,190

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Pico Blvd Bet. Appian Way & Ocean Ave

21:30
21:45
22:00

Total

6,190

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Wednesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

9/10/2014

14:45
15:00

DAILY TOTALS

PM Period

VOLUME

Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Santa Monica

Date: Project #: CA14_5556_001

NB SB EB WB

0 0 1,232 1,189

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   6  14  20    12  21  33  

00:15   5  9  14   13  15  28

00:30   2  4  6   13  26  39

00:45 2 15 5 32 7 47 13 51 16 78 29 129

01:00   3  5  8   9  11  20

01:15   1  7  8   12  14  26

01:30   3  6  9   9  12  21

01:45 0 7 2 20 2 27 17 47 9 46 26 93

02:00   1  1  2    16  10  26  

02:15   0  2  2    23  14  37  

02:30   0  5  5    9  12  21  

02:45 0 1 1 9 1 10 15 63 12 48 27 111

03:00   2  1  3    17  13  30  

03:15   1  0  1    29  9  38  

03:30   1  0  1    26  13  39  

03:45 0 4 0 1 0 5 16 88 10 45 26 133

04:00   0  0  0    32  9  41  

04:15   2  1  3    30  13  43  

04:30   1  2  3    29  11  40  

04:45 3 6 2 5 5 11 28 119 8 41 36 160

05:00   1  1  2    38  17  55  

05:15   1  2  3    35  39  74  

05:30   1  1  2    23  24  47  

05:45 2 5 2 6 4 11 25 121 22 102 47 223

06:00   2  4  6    27  19  46  

06:15   0  2  2    32  14  46  

06:30   2  5  7    28  26  54  

06:45 2 6 3 14 5 20 38 125 37 96 75 221

07:00   9  8  17    43  29  72  

07:15   4  2  6    25  12  37  

07:30   4  4  8    25  31  56  

07:45 10 27 5 19 15 46 20 113 42 114 62 227

08:00   12  7  19    16  29  45  

08:15   10  4  14    16  19  35  

08:30   15  9  24    11  15  26  

08:45 7 44 13 33 20 77 21 64 23 86 44 150

09:00   13  11  24    15  27  42  

09:15   10  8  18    9  22  31  

09:30   10  21  31    7  19  26  

09:45 11 44 19 59 30 103 22 53 15 83 37 136

10:00   18  20  38    20  14  34  

10:15   20  24  44    13  13  26  

10:30   10  31  41    7  9  16  

10:45 8 56 26 101 34 157 16 56 12 48 28 104

11:00   9  28  37    25  0  25  

11:15   14  38  52    11  1  12  

11:30   13  16  29    7  0  7  

11:45 23 59 19 101 42 160 15 58 1 2 16 60

TOTALS 274 400 674 958 789 1747

SPLIT % 40.7% 59.3% 27.8% 54.8% 45.2% 72.2%

NB SB EB WB

0 0 1,232 1,189

AM Peak Hour 11:15 10:30 10:30 18:15 19:30 18:15

AM Pk Volume 62 123 164 141 121 247

Pk Hr Factor 0.674 0.809 0.788 0.820 0.720 0.823

7 - 9 Volume 0 0 71 52 123 0 0 240 143 383

7 - 9 Peak Hour 07:45 08:00 08:00 16:30 17:00 17:00

7 - 9 Pk Volume 0 0 47 33 77 0 0 130 102 223 

Pk Hr Factor 0.000 0.000 0.783 0.635 0.802 0.000 0.000 0.855 0.654 0.753

Prepared by NDS/ATD

VOLUME
Colorado Ave W/O Ocean Ave

Saturday

9/27/2014

DAILY TOTALS
Total

2,421

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

2,421

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Santa Monica

Date: Project #: CA14_5556_002

NB SB EB WB

0 0 230 0

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   2  0  2    6  0  6  

00:15   1  0  1   3  0  3

00:30   0  0  0   11  0  11

00:45 1 4 0 1 4 12 32 0 12 32

01:00   0  0  0   5  0  5

01:15   0  0  0   5  0  5

01:30   0  0  0   10  0  10

01:45 0 0 0 12 32 0 12 32

02:00   0  0  0    13  0  13  

02:15   0  0  0    25  0  25  

02:30   0  0  0    5  0  5  

02:45 0 0 0 0 43 0 0 43

03:00   0  0  0    0  0  0  

03:15   0  0  0    2  0  2  

03:30   0  0  0    1  0  1  

03:45 0 0 0 5 8 0 5 8

04:00   0  0  0    1  0  1  

04:15   0  0  0    1  0  1  

04:30   0  0  0    2  0  2  

04:45 0 0 0 6 10 0 6 10

05:00   1  0  1    0  0  0  

05:15   0  0  0    0  0  0  

05:30   0  0  0    0  0  0  

05:45 0 1 0 0 1 0 0 0

06:00   1  0  1    0  0  0  

06:15   1  0  1    0  0  0  

06:30   0  0  0    0  0  0  

06:45 2 4 0 2 4 0 0 0

07:00   2  0  2    0  0  0  

07:15   0  0  0    2  0  2  

07:30   0  0  0    2  0  2  

07:45 2 4 0 2 4 0 4 0 0 4

08:00   0  0  0    2  0  2  

08:15   1  0  1    0  0  0  

08:30   4  0  4    0  0  0  

08:45 6 11 0 6 11 0 2 0 0 2

09:00   2  0  2    0  0  0  

09:15   4  0  4    1  0  1  

09:30   2  0  2    0  0  0  

09:45 8 16 0 8 16 0 1 0 0 1

10:00   4  0  4    0  0  0  

10:15   7  0  7    4  0  4  

10:30   4  0  4    3  0  3  

10:45 6 21 0 6 21 1 8 0 1 8

11:00   6  0  6    2  0  2  

11:15   6  0  6    2  0  2  

11:30   5  0  5    0  0  0  

11:45 8 25 0 8 25 0 4 0 0 4

TOTALS 86 86 144 144

SPLIT % 100.0% 37.4% 100.0% 62.6%

NB SB EB WB

0 0 230 0

AM Peak Hour 11:45 11:45 13:30 13:30

AM Pk Volume 28 28 60 60

Pk Hr Factor 0.636 0.636 0.600 0.600

7 - 9 Volume 0 0 15 0 15 0 0 10 0 10

7 - 9 Peak Hour 08:00 08:00 16:00 16:00

7 - 9 Pk Volume 0 0 11 0 11 0 0 10 0 10 

Pk Hr Factor 0.000 0.000 0.458 0.000 0.458 0.000 0.000 0.417 0.000 0.417

Prepared by NDS/ATD

VOLUME
Moss Ave E/O Ocean Front Walk

Saturday

9/13/2014

DAILY TOTALS
Total

230

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

230

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Santa Monica

Date: Project #: CA14_5556_003

NB SB EB WB

2,899 513 0 0

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00 10  3    13  34  12    46  

00:15 17  6    23 27  11    38

00:30 6  1    7 30  10    40

00:45 5 38 2 12 7 50 46 137 10 43 56 180

01:00 4  2    6 32  14    46

01:15 8  1    9 26  13    39

01:30 3  2    5 36  11    47

01:45 7 22 3 8 10 30 44 138 9 47 53 185

02:00 1  0    1  42  12    54  

02:15 5  0    5  49  17    66  

02:30 1  0    1  52  8    60  

02:45 0 7 0 0 7 47 190 3 40 50 230

03:00 1  0    1  61  8    69  

03:15 1  1    2  20  11    31  

03:30 1  0    1  54  8    62  

03:45 0 3 0 1 0 4 61 196 11 38 72 234

04:00 1  0    1  66  3    69  

04:15 1  0    1  52  7    59  

04:30 1  0    1  48  7    55  

04:45 5 8 0 5 8 48 214 7 24 55 238

05:00 7  0    7  37  14    51  

05:15 9  0    9  69  12    81  

05:30 20  1    21  51  1    52  

05:45 21 57 0 1 21 58 37 194 6 33 43 227

06:00 26  1    27  21  8    29  

06:15 37  1    38  28  5    33  

06:30 41  3    44  29  6    35  

06:45 27 131 2 7 29 138 25 103 6 25 31 128

07:00 15  0    15  22  4    26  

07:15 26  3    29  36  6    42  

07:30 21  0    21  46  15    61  

07:45 29 91 3 6 32 97 95 199 8 33 103 232

08:00 23  3    26  85  10    95  

08:15 14  0    14  87  1    88  

08:30 20  5    25  107  2    109  

08:45 19 76 4 12 23 88 92 371 9 22 101 393

09:00 22  5    27  57  2    59  

09:15 23  4    27  47  3    50  

09:30 33  7    40  19  7    26  

09:45 29 107 9 25 38 132 24 147 7 19 31 166

10:00 23  6    29  25  4    29  

10:15 40  6    46  21  6    27  

10:30 40  3    43  31  13    44  

10:45 36 139 5 20 41 159 30 107 4 27 34 134

11:00 28  8    36  19  4    23  

11:15 28  14    42  23  12    35  

11:30 41  8    49  22  5    27  

11:45 46 143 10 40 56 183 17 81 9 30 26 111

TOTALS 822 132 954 2077 381 2458

SPLIT % 86.2% 13.8% 28.0% 84.5% 15.5% 72.0%

NB SB EB WB

2,899 513 0 0

AM Peak Hour 11:15 11:15 11:15 19:45 13:30 19:45

AM Pk Volume 149 44 193 374 49 395

Pk Hr Factor 0.810 0.786 0.862 0.874 0.721 0.906

7 - 9 Volume 167 18 0 0 185 408 57 0 0 465

7 - 9 Peak Hour 07:15 08:00 07:15 16:00 16:30 16:30

7 - 9 Pk Volume 99 12 0 0 108 214 40 0 0 242 

Pk Hr Factor 0.853 0.600 0.000 0.000 0.844 0.811 0.714 0.000 0.000 0.747

Prepared by NDS/ATD

VOLUME
Appian Way N/O Seaside Terrace

Saturday

9/13/2014

DAILY TOTALS
Total

3,412

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

3,412

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Santa Monica

Date: Project #: CA14_5556_004

NB SB EB WB

2,212 638 0 0

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00 10  3    13  31  5    36  

00:15 13  3    16 26  10    36

00:30 5  0    5 28  13    41

00:45 5 33 3 9 8 42 28 113 17 45 45 158

01:00 4  2    6 29  12    41

01:15 8  1    9 34  9    43

01:30 3  1    4 38  10    48

01:45 2 17 1 5 3 22 46 147 15 46 61 193

02:00 5  1    6  56  8    64  

02:15 4  1    5  71  8    79  

02:30 0  0    0  52  12    64  

02:45 1 10 2 4 3 14 39 218 21 49 60 267

03:00 1  0    1  36  13    49  

03:15 1  0    1  24  17    41  

03:30 1  2    3  53  10    63  

03:45 2 5 2 4 4 9 50 163 12 52 62 215

04:00 0  1    1  34  12    46  

04:15 0  1    1  41  16    57  

04:30 0  0    0  42  7    49  

04:45 1 1 1 3 2 4 32 149 8 43 40 192

05:00 5  0    5  37  11    48  

05:15 5  1    6  41  12    53  

05:30 7  0    7  34  7    41  

05:45 11 28 0 1 11 29 35 147 10 40 45 187

06:00 20  1    21  33  23    56  

06:15 20  1    21  34  14    48  

06:30 18  2    20  33  11    44  

06:45 23 81 1 5 24 86 33 133 10 58 43 191

07:00 13  2    15  32  12    44  

07:15 13  5    18  39  9    48  

07:30 13  3    16  38  13    51  

07:45 19 58 5 15 24 73 38 147 10 44 48 191

08:00 16  6    22  35  12    47  

08:15 15  6    21  38  13    51  

08:30 21  3    24  39  6    45  

08:45 21 73 6 21 27 94 41 153 3 34 44 187

09:00 19  8    27  27  5    32  

09:15 17  11    28  21  6    27  

09:30 19  9    28  17  7    24  

09:45 30 85 8 36 38 121 13 78 3 21 16 99

10:00 21  6    27  23  5    28  

10:15 20  6    26  15  12    27  

10:30 31  5    36  22  5    27  

10:45 31 103 5 22 36 125 25 85 6 28 31 113

11:00 26  14    40  10  5    15  

11:15 26  11    37  20  5    25  

11:30 34  6    40  15  3    18  

11:45 37 123 4 35 41 158 17 62 5 18 22 80

TOTALS 617 160 777 1595 478 2073

SPLIT % 79.4% 20.6% 27.3% 76.9% 23.1% 72.7%

NB SB EB WB

2,212 638 0 0

AM Peak Hour 11:15 09:00 11:00 13:45 14:30 13:45

AM Pk Volume 128 36 158 225 63 268

Pk Hr Factor 0.865 0.818 0.963 0.792 0.750 0.848

7 - 9 Volume 131 36 0 0 167 296 83 0 0 379

7 - 9 Peak Hour 08:00 08:00 08:00 16:15 16:00 16:15

7 - 9 Pk Volume 73 21 0 0 94 152 43 0 0 194 

Pk Hr Factor 0.869 0.875 0.000 0.000 0.870 0.905 0.672 0.000 0.000 0.851

Prepared by NDS/ATD

VOLUME
Appian Way S/O Seaside Terrace

Saturday

9/13/2014

DAILY TOTALS
Total

2,850

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

2,850

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Santa Monica

Date: Project #: CA14_5556_005

NB SB EB WB

0 0 1,436 2,890

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   4  6  10    30  33  63  

00:15   11  14  25   18  31  49

00:30   0  7  7   19  33  52

00:45 4 19 7 34 11 53 21 88 49 146 70 234

01:00   2  6  8   13  41  54

01:15   5  7  12   21  46  67

01:30   2  3  5   25  51  76

01:45 2 11 7 23 9 34 22 81 46 184 68 265

02:00   4  2  6    38  64  102  

02:15   2  6  8    38  52  90  

02:30   0  2  2    40  59  99  

02:45 4 10 1 11 5 21 29 145 62 237 91 382

03:00   0  0  0    26  80  106  

03:15   0  0  0    40  61  101  

03:30   1  1  2    40  78  118  

03:45 1 2 1 2 2 4 43 149 72 291 115 440

04:00   0  2  2    21  64  85  

04:15   0  2  2    35  53  88  

04:30   1  2  3    25  40  65  

04:45 0 1 6 12 6 13 29 110 56 213 85 323

05:00   2  8  10    25  32  57  

05:15   0  7  7    27  68  95  

05:30   0  16  16    21  63  84  

05:45 2 4 20 51 22 55 31 104 51 214 82 318

06:00   2  15  17    31  22  53  

06:15   4  39  43    22  20  42  

06:30   7  31  38    22  31  53  

06:45 8 21 32 117 40 138 29 104 31 104 60 208

07:00   5  18  23    33  31  64  

07:15   5  28  33    30  24  54  

07:30   6  27  33    35  31  66  

07:45 3 19 25 98 28 117 32 130 73 159 105 289

08:00   10  25  35    20  78  98  

08:15   7  18  25    24  77  101  

08:30   8  27  35    15  72  87  

08:45 16 41 25 95 41 136 21 80 68 295 89 375

09:00   8  20  28    6  38  44  

09:15   12  23  35    10  32  42  

09:30   7  42  49    15  17  32  

09:45 24 51 27 112 51 163 10 41 14 101 24 142

10:00   15  32  47    8  13  21  

10:15   12  42  54    14  13  27  

10:30   19  39  58    13  11  24  

10:45 19 65 38 151 57 216 10 45 12 49 22 94

11:00   25  31  56    4  11  15  

11:15   19  29  48    13  12  25  

11:30   16  37  53    10  11  21  

11:45 14 74 53 150 67 224 14 41 7 41 21 82

TOTALS 318 856 1174 1118 2034 3152

SPLIT % 27.1% 72.9% 27.1% 35.5% 64.5% 72.9%

NB SB EB WB

0 0 1,436 2,890

AM Peak Hour 10:30 11:30 11:30 15:00 19:45 15:00

AM Pk Volume 82 154 232 149 300 440

Pk Hr Factor 0.820 0.726 0.866 0.866 0.962 0.932

7 - 9 Volume 0 0 60 193 253 0 0 214 427 641

7 - 9 Peak Hour 08:00 07:15 08:00 16:15 16:45 16:00

7 - 9 Pk Volume 0 0 41 105 136 0 0 114 219 323 

Pk Hr Factor 0.000 0.000 0.641 0.938 0.829 0.000 0.000 0.814 0.805 0.918

Prepared by NDS/ATD

VOLUME
Seaside Terrace Bet. Appian Way & Ocean Ave

Saturday

9/13/2014

DAILY TOTALS
Total

4,326

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

4,326

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Santa Monica

Date: Project #: CA14_5556_006

NB SB EB WB

0 0 514 923

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   2  4  6    8  18  26  

00:15   2  1  3   4  20  24

00:30   0  0  0   15  23  38

00:45 2 6 1 6 3 12 13 40 16 77 29 117

01:00   1  3  4   13  12  25

01:15   4  5  9   11  16  27

01:30   0  0  0   12  19  31

01:45 0 5 2 10 2 15 9 45 22 69 31 114

02:00   1  0  1    7  6  13  

02:15   0  1  1    5  7  12  

02:30   0  0  0    8  24  32  

02:45 0 1 2 3 2 4 8 28 23 60 31 88

03:00   0  0  0    13  24  37  

03:15   0  0  0    6  18  24  

03:30   0  0  0    10  22  32  

03:45 0 4 4 4 4 6 35 10 74 16 109

04:00   0  0  0    6  18  24  

04:15   0  0  0    10  18  28  

04:30   1  1  2    7  15  22  

04:45 1 2 1 2 2 4 9 32 19 70 28 102

05:00   0  1  1    12  16  28  

05:15   0  0  0    11  16  27  

05:30   0  0  0    5  12  17  

05:45 0 0 1 0 1 8 36 22 66 30 102

06:00   0  2  2    4  20  24  

06:15   0  0  0    15  15  30  

06:30   0  2  2    9  20  29  

06:45 0 3 7 3 7 12 40 13 68 25 108

07:00   0  3  3    10  13  23  

07:15   2  6  8    12  20  32  

07:30   4  5  9    18  12  30  

07:45 2 8 11 25 13 33 19 59 10 55 29 114

08:00   4  5  9    9  5  14  

08:15   7  13  20    11  11  22  

08:30   7  17  24    3  3  6  

08:45 10 28 14 49 24 77 3 26 11 30 14 56

09:00   7  20  27    4  6  10  

09:15   4  19  23    2  4  6  

09:30   6  14  20    1  4  5  

09:45 5 22 10 63 15 85 3 10 3 17 6 27

10:00   4  14  18    5  5  10  

10:15   4  16  20    2  5  7  

10:30   18  20  38    0  5  5  

10:45 9 35 14 64 23 99 4 11 5 20 9 31

11:00   14  23  37    1  2  3  

11:15   11  24  35    0  3  3  

11:30   8  12  20    0  1  1  

11:45 8 41 12 71 20 112 3 4 6 12 9 16

TOTALS 148 305 453 366 618 984

SPLIT % 32.7% 67.3% 31.5% 37.2% 62.8% 68.5%

NB SB EB WB

0 0 514 923

AM Peak Hour 10:30 10:30 10:30 19:00 14:30 14:30

AM Pk Volume 52 81 133 59 89 124

Pk Hr Factor 0.722 0.844 0.875 0.776 0.927 0.838

7 - 9 Volume 0 0 36 74 110 0 0 68 136 204

7 - 9 Peak Hour 08:00 08:00 08:00 16:30 16:00 16:15

7 - 9 Pk Volume 0 0 28 49 77 0 0 39 70 106 

Pk Hr Factor 0.000 0.000 0.700 0.721 0.802 0.000 0.000 0.813 0.921 0.946

Prepared by NDS/ATD

VOLUME
Seaside Terrace W/O Appian Way

Saturday

9/13/2014

DAILY TOTALS
Total

1,437

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

1,437

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Santa Monica

Date: Project #: CA14_5556_007

NB SB EB WB

0 0 212 351

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   1  5  6    1  6  7  

00:15   4  3  7   4  6  10

00:30   0  1  1   2  5  7

00:45 0 5 0 9 0 14 2 9 1 18 3 27

01:00   1  1  2   1  4  5

01:15   0  2  2   4  10  14

01:30   1  0  1   4  6  10

01:45 2 4 0 3 2 7 2 11 3 23 5 34

02:00   1  1  2    1  7  8  

02:15   1  1  2    8  7  15  

02:30   1  0  1    3  4  7  

02:45 0 3 0 2 0 5 2 14 6 24 8 38

03:00   2  0  2    3  3  6  

03:15   0  0  0    3  8  11  

03:30   2  0  2    8  10  18  

03:45 0 4 0 0 4 0 14 5 26 5 40

04:00   0  1  1    4  7  11  

04:15   0  0  0    2  4  6  

04:30   1  0  1    2  6  8  

04:45 0 1 0 1 0 2 3 11 4 21 7 32

05:00   0  1  1    5  6  11  

05:15   0  0  0    1  10  11  

05:30   0  0  0    3  7  10  

05:45 0 2 3 2 3 4 13 7 30 11 43

06:00   0  5  5    3  4  7  

06:15   2  5  7    6  6  12  

06:30   1  4  5    1  5  6  

06:45 1 4 3 17 4 21 7 17 1 16 8 33

07:00   0  3  3    8  1  9  

07:15   0  1  1    6  3  9  

07:30   5  1  6    3  5  8  

07:45 2 7 4 9 6 16 4 21 3 12 7 33

08:00   0  3  3    2  6  8  

08:15   3  3  6    4  0  4  

08:30   1  3  4    1  9  10  

08:45 3 7 4 13 7 20 1 8 6 21 7 29

09:00   3  5  8    5  3  8  

09:15   1  6  7    2  4  6  

09:30   2  2  4    3  0  3  

09:45 3 9 6 19 9 28 2 12 2 9 4 21

10:00   1  7  8    1  1  2  

10:15   1  4  5    3  2  5  

10:30   3  5  8    4  6  10  

10:45 2 7 7 23 9 30 5 13 2 11 7 24

11:00   2  6  8    3  7  10  

11:15   4  4  8    0  3  3  

11:30   2  10  12    0  4  4  

11:45 7 15 4 24 11 39 0 3 3 17 3 20

TOTALS 66 123 189 146 228 374

SPLIT % 34.9% 65.1% 33.6% 39.0% 61.0% 66.4%

NB SB EB WB

0 0 212 351

AM Peak Hour 11:00 10:45 11:30 18:45 15:15 15:15

AM Pk Volume 15 27 40 24 30 45

Pk Hr Factor 0.536 0.675 0.833 0.750 0.750 0.625

7 - 9 Volume 0 0 14 22 36 0 0 24 51 75

7 - 9 Peak Hour 07:30 07:45 07:30 17:00 17:00 17:00

7 - 9 Pk Volume 0 0 10 13 21 0 0 13 30 43 

Pk Hr Factor 0.000 0.000 0.500 0.813 0.875 0.000 0.000 0.650 0.750 0.977

Prepared by NDS/ATD

VOLUME
Pacific Terrace Bet. Appian Way & Ocean Ave

Saturday

9/13/2014

DAILY TOTALS
Total

563

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

563

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Santa Monica

Date: Project #: CA14_5556_008

NB SB EB WB

0 0 86 85

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   0  0  0    1  1  2  

00:15   1  0  1   0  1  1

00:30   0  0  0   1  0  1

00:45 1 2 0 1 2 1 3 1 3 2 6

01:00   0  0  0   1  2  3

01:15   0  0  0   0  2  2

01:30   0  0  0   1  2  3

01:45 0 1 1 1 1 3 5 3 9 6 14

02:00   2  0  2    0  1  1  

02:15   0  0  0    2  3  5  

02:30   0  0  0    3  0  3  

02:45 0 2 0 0 2 0 5 2 6 2 11

03:00   0  1  1    0  3  3  

03:15   0  0  0    1  3  4  

03:30   0  0  0    1  2  3  

03:45 0 0 1 0 1 1 3 1 9 2 12

04:00   1  0  1    0  1  1  

04:15   0  0  0    0  3  3  

04:30   0  0  0    1  5  6  

04:45 0 1 1 1 1 2 1 2 1 10 2 12

05:00   0  0  0    0  1  1  

05:15   0  0  0    4  2  6  

05:30   0  0  0    0  2  2  

05:45 0 0 0 0 4 0 5 0 9

06:00   0  1  1    1  1  2  

06:15   2  0  2    2  0  2  

06:30   1  0  1    4  1  5  

06:45 1 4 0 1 1 5 1 8 0 2 1 10

07:00   0  1  1    7  2  9  

07:15   0  0  0    2  1  3  

07:30   1  1  2    2  1  3  

07:45 0 1 2 4 2 5 1 12 0 4 1 16

08:00   0  0  0    2  1  3  

08:15   0  0  0    5  1  6  

08:30   3  1  4    3  3  6  

08:45 1 4 0 1 1 5 1 11 0 5 1 16

09:00   0  0  0    1  1  2  

09:15   1  4  5    0  1  1  

09:30   0  2  2    1  1  2  

09:45 2 3 1 7 3 10 4 6 0 3 4 9

10:00   0  2  2    3  1  4  

10:15   0  3  3    2  0  2  

10:30   1  0  1    0  0  0  

10:45 0 1 0 5 0 6 1 6 3 4 4 10

11:00   1  0  1    0  1  1  

11:15   1  1  2    0  0  0  

11:30   1  0  1    0  1  1  

11:45 0 3 1 2 1 5 0 0 2 0 2

TOTALS 21 23 44 65 62 127

SPLIT % 47.7% 52.3% 25.7% 51.2% 48.8% 74.3%

NB SB EB WB

0 0 86 85

AM Peak Hour 08:30 09:15 09:15 18:15 14:45 18:30

AM Pk Volume 5 9 12 14 10 18

Pk Hr Factor 0.417 0.563 0.600 0.500 0.833 0.500

7 - 9 Volume 0 0 5 5 10 0 0 6 15 21

7 - 9 Peak Hour 08:00 07:00 07:45 16:30 16:00 16:30

7 - 9 Pk Volume 0 0 4 4 6 0 0 6 10 15 

Pk Hr Factor 0.000 0.000 0.333 0.500 0.375 0.000 0.000 0.375 0.500 0.625

Prepared by NDS/ATD

VOLUME
Vicente Terrace Bet. Appian Way & Ocean Ave

Saturday

9/13/2014

DAILY TOTALS
Total

171

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

171

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Santa Monica

Date: Project #: CA14_5556_009

NB SB EB WB

0 0 3,658 4,791

AM Period NB SB  EB  WB NB  SB  EB  WB

00:00   32  27  59    53  66  119  

00:15   14  14  28   43  71  114

00:30   16  18  34   59  80  139

00:45 13 75 14 73 27 148 57 212 65 282 122 494

01:00   16  12  28   56  74  130

01:15   8  12  20   55  74  129

01:30   18  14  32   52  90  142

01:45 7 49 7 45 14 94 58 221 80 318 138 539

02:00   7  4  11    71  88  159  

02:15   4  6  10    63  98  161  

02:30   5  7  12    64  93  157  

02:45 5 21 5 22 10 43 49 247 85 364 134 611

03:00   4  6  10    70  83  153  

03:15   4  3  7    61  80  141  

03:30   1  1  2    86  91  177  

03:45 5 14 3 13 8 27 55 272 75 329 130 601

04:00   5  2  7    70  82  152  

04:15   5  2  7    83  78  161  

04:30   5  6  11    76  85  161  

04:45 5 20 8 18 13 38 70 299 94 339 164 638

05:00   5  10  15    60  85  145  

05:15   3  11  14    70  90  160  

05:30   1  24  25    75  69  144  

05:45 7 16 31 76 38 92 69 274 76 320 145 594

06:00   3  18  21    61  75  136  

06:15   15  39  54    62  75  137  

06:30   17  34  51    65  79  144  

06:45 19 54 45 136 64 190 60 248 70 299 130 547

07:00   22  36  58    52  55  107  

07:15   20  36  56    64  72  136  

07:30   19  38  57    53  74  127  

07:45 20 81 45 155 65 236 60 229 59 260 119 489

08:00   18  37  55    55  58  113  

08:15   22  41  63    41  64  105  

08:30   30  47  77    43  69  112  

08:45 28 98 53 178 81 276 51 190 61 252 112 442

09:00   32  49  81    41  45  86  

09:15   33  50  83    49  45  94  

09:30   27  47  74    53  66  119  

09:45 43 135 63 209 106 344 37 180 52 208 89 388

10:00   47  49  96    51  51  102  

10:15   49  61  110    43  59  102  

10:30   37  69  106    40  61  101  

10:45 41 174 85 264 126 438 38 172 50 221 88 393

11:00   54  67  121    60  47  107  

11:15   47  72  119    35  49  84  

11:30   61  78  139    31  34  65  

11:45 57 219 35 252 92 471 32 158 28 158 60 316

TOTALS 956 1441 2397 2702 3350 6052

SPLIT % 39.9% 60.1% 28.4% 44.6% 55.4% 71.6%

NB SB EB WB

0 0 3,658 4,791

AM Peak Hour 11:00 10:45 10:45 16:00 14:00 16:00

AM Pk Volume 219 302 505 299 364 638

Pk Hr Factor 0.898 0.888 0.908 0.901 0.929 0.973

7 - 9 Volume 0 0 179 333 512 0 0 573 659 1232

7 - 9 Peak Hour 08:00 08:00 08:00 16:00 16:30 16:00

7 - 9 Pk Volume 0 0 98 178 276 0 0 299 354 638 

Pk Hr Factor 0.000 0.000 0.817 0.840 0.852 0.000 0.000 0.901 0.941 0.973

Prepared by NDS/ATD

VOLUME
Pico Blvd Bet. Appian Way & Ocean Ave

Saturday

9/13/2014

DAILY TOTALS
Total

8,449

TOTAL PM Period TOTAL

12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS
Total

8,449

PM Peak Hour

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

Pk Hr Factor

4 - 6 Volume

4 - 6 Peak Hour

4 - 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



 

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/11/13 NORTH/SOUTH: PCH LOCATION #: 1  
SUNDAY EAST/WEST: CALIFORNIA CONTROL: SIGNAL                                                                                                                                      

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  PCH  PCH  CALIFORNIA  CALIFORNIA

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 3 X 1 3 0 0 1 0 0.5 0.5 1 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 7 532 116 660 3 1 4 2 26 8 115 1,474 2 0 2 5 5
1:15 PM 6 552 96 553 3 5 2 6 34 5 116 1,378 0 0 0 0 0
1:30 PM 8 470 105 605 4 4 3 3 39 6 128 1,375 0 0 0 0 0
1:45 PM 9 420 117 487 4 9 3 7 39 6 149 1,250 0 0 0 0 0
2:00 PM 3 490 94 581 6 3 6 8 26 11 129 1,357 0 0 0 0 0
2:15 PM 5 480 133 580 5 7 4 5 37 5 102 1,363 1 0 1 0 0
2:30 PM 7 510 94 634 3 2 7 5 32 5 121 1,420 0 0 0 0 0
2:45 PM 3 482 95 632 15 7 8 5 32 5 118 1,402 1 0 1 0 0
3:00 PM 7 476 85 646 14 5 6 9 32 2 111 1,393 0 1 1 0 0
3:15 PM 12 471 83 722 2 4 8 10 31 10 128 1,481 1 0 1 0 0
3:30 PM 1 485 117 670 6 5 10 4 26 5 121 1,450 0 0 0 0 0
3:45 PM 10 439 106 701 8 6 5 7 32 1 122 1,437 0 0 0 0 0
4:00 PM 8 430 113 660 3 7 6 11 33 7 117 1,395 0 0 0 0 0
4:15 PM 5 446 113 713 9 5 7 5 25 11 124 1,463 0 0 0 0 0
4:30 PM 6 481 107 680 16 4 14 2 31 11 96 1,448 0 0 0 0 0
4:45 PM 6 482 110 656 17 4 9 8 21 9 117 1,439 0 0 0 0 0
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 103 7,646 0 1,684 10,180 118 78 102 97 496 107 1,914 22,525 5 1 0 0 6 0 5 0 0 5
APPROACH % 1% 99% 0% 14% 85% 1% 28% 37% 35% 20% 4% 76%
APP/DEPART 7,749 / 9,638 11,982 / 10,773 277 / 1,786 2,517 / 328 0

BEGIN PEAK HR
VOLUMES 31 1,825 0 419 2,753 19 22 29 32 122 23 488 5,763
APPROACH % 2% 98% 0% 13% 86% 1% 27% 35% 39% 19% 4% 77%
PEAK HR FACTOR 0.955 0.979 0.865 0.936 0.973
APP/DEPART 1,856 / 2,335 3,191 / 2,907 83 / 448 633 / 73 0

PCH PCH
11,982  9,638  3,191  2,335  

    

NORTH NORTH

328   2,517 73   633

 WEST TOTAL EAST    WEST PEAK EAST  

277   1,786 83   448

SOUTH SOUTH

  

10,773  7,749 2,907  1,856

 

WEATHER:  SUNNY

3:15 PM
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PCH
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3,191 19 2,753 419  2,335
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0902-0924
9/10/13 NORTH & SOUTH: PCH LOCATION #: 1  

TUESDAY EAST & WEST: CALIFORNIA CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 PCH PCH CALIFORNIA CALIFORNIA

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 3 X 1 3 0 0 1 0 0.5 0.5 1 X X X X X X X X

7:30 AM 4 610 0 116 968 8 2 1 1 58 0 58 1,826 0 0 0 0
7:45 AM 4 468 0 121 947 6 3 3 1 54 1 60 1,668 0 0 0 0
8:00 AM 1 525 0 126 893 6 1 7 3 45 9 65 1,681 0 0 0 0
8:15 AM 6 580 0 102 804 5 4 1 5 43 6 80 1,636 0 0 0 0
8:30 AM 5 549 0 123 783 5 1 4 4 27 2 72 1,575 0 0 0 0
8:45 AM 4 461 0 120 812 4 2 6 5 48 1 57 1,520 1 0 1 0
9:00 AM 5 479 0 128 800 1 0 4 5 31 8 65 1,526 0 0 0 0
9:15 AM 4 471 0 118 773 8 1 0 2 34 6 69 1,486 0 0 0 0

VOLUMES 33 4,143 0 954 6,780 43 14 26 26 340 33 526 12,918 1 0 0 0 1 0 0 0 0 0

APPROACH % 1% 99% 0% 12% 87% 1% 21% 39% 39% 38% 4% 59%
APP/DEPART 4,176 / 4,683 7,777 / 7,146 66 / 980 899 / 109 0

BEGIN PEAK HR
VOLUMES 15 2,183 0 465 3,612 25 10 12 10 200 16 263 6,811
APPROACH % 1% 99% 0% 11% 88% 1% 31% 38% 31% 42% 3% 55%
PEAK HR FACTOR 0.895 0.939 0.727 0.928 0.933
APP/DEPART 2,198 / 2,456 4,102 / 3,822 32 / 477 479 / 56 0

5:00 PM 10 605 0 93 524 3 6 0 2 7 11 131 1,392 0 0 0 0
5:15 PM 15 629 0 78 536 3 9 1 3 8 2 117 1,401 0 0 0 0
5:30 PM 7 618 0 83 540 5 6 3 5 9 2 129 1,407 1 1 2 0
5:45 PM 2 620 0 83 552 1 1 5 5 4 5 118 1,396 0 0 0 0
6:00 PM 5 610 0 97 540 2 1 0 3 10 0 134 1,402 0 0 0 0
6:15 PM 8 566 0 97 473 4 4 1 4 12 3 125 1,297 1 0 1 0
6:30 PM 4 538 0 91 479 5 8 3 2 11 3 126 1,270 0 0 0 0
6:45 PM 4 557 1 93 419 2 3 2 4 12 2 114 1,213 3 0 3 0

VOLUMES 55 4,743 1 715 4,063 25 38 15 28 73 28 994 10,778 5 0 0 1 6 0 0 0 0 0

APPROACH % 1% 99% 0% 15% 85% 1% 47% 19% 35% 7% 3% 91%
APP/DEPART 4,799 / 5,775 4,803 / 4,164 81 / 731 1,095 / 108 0

BEGIN PEAK HR
VOLUMES 29 2,477 0 341 2,168 11 17 9 16 31 9 498 5,606
APPROACH % 1% 99% 0% 14% 86% 0% 40% 21% 38% 6% 2% 93%
PEAK HR FACTOR 0.973 0.986 0.750 0.934 0.996
APP/DEPART 2,506 / 2,992 2,520 / 2,215 42 / 350 538 / 49 0

PCH

NORTH SIDE

CALIFORNIA WEST SIDE EAST SIDE CALIFORNIA

SOUTH SIDE

PCH

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 1 0 1 0 2 0 0 0 0 0 1 0 1 0 2
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 PM 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0
6:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 1 0 1 1 3 0 0 0 1 1 1 0 1 0 2

WEATHER:  AM MOSTLY CLOUDY   PM SUNNY

P
M

7:30 AM

5:15 PM

A
M

A
M

P
M



PCH
6,622 36 5,780 806 TOTAL 5,448

2,520 11 2,168 341 PM 2,992

4,102 25 3,612 465 AM 2,456
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3,822 AM 15 2,183 0 2,198
2,215 PM 29 2,477 0 2,506

6,037 Total 44 4,660 0 4,704

PCH

C
A

LI
FO

R
N

IA

C
A

LIFO
R

N
IA



 

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
9/10/13 NORTH & SOUTH: OCEAN LOCATION #: 6  

TUESDAY EAST & WEST: COLORADO CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 OCEAN OCEAN COLORADO COLORADO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 2 1 1 2 0 X 2 0 1.5 0.5 1 X X X X X X X X

7:30 AM 1 190 21 16 72 1 0 6 3 21 3 22 356 0 0 0 0 0 0 0 0 0
7:45 AM 0 184 27 21 100 0 0 6 0 31 4 18 391 0 0 0 0 0 0 0 0 0
8:00 AM 1 163 26 14 131 1 0 4 2 16 4 19 381 0 0 0 0 0 0 0 1 1
8:15 AM 3 186 20 12 100 0 0 1 2 18 2 33 377 0 0 0 0 0 1 0 0 1
8:30 AM 3 172 37 14 121 1 0 1 2 25 1 30 407 0 0 0 0 0 0 0 1 1
8:45 AM 3 207 46 15 131 0 0 1 0 28 8 29 468 0 0 0 0 0 1 0 0 1
9:00 AM 3 191 29 19 111 1 0 2 7 23 8 24 418 0 0 0 0 0 0 0 0 0
9:15 AM 0 161 30 19 120 1 0 9 2 25 6 30 403 0 1 0 1 0 0 0 0 0

VOLUMES 14 1,454 236 130 886 5 0 30 18 187 36 205 3,201 0 1 0 0 1 0 2 0 2 4

APPROACH % 1% 85% 14% 13% 87% 0% 0% 63% 38% 44% 8% 48%
APP/DEPART 1,704 / 1,659 1,021 / 1,091 48 / 396 428 / 55 0

BEGIN PEAK HR
VOLUMES 9 731 142 67 483 3 0 13 11 101 23 113 1,696
APPROACH % 1% 83% 16% 12% 87% 1% 0% 54% 46% 43% 10% 48%
PEAK HR FACTOR 0.861 0.947 0.545 0.912 0.906
APP/DEPART 882 / 844 553 / 595 24 / 222 237 / 35 0

5:00 PM 1 137 25 26 221 1 0 12 10 47 8 32 520 0 0 0 0 0 0 0 0 0
5:15 PM 7 131 35 27 187 12 0 12 10 62 6 39 528 0 0 0 0 0 1 0 0 1
5:30 PM 6 154 21 21 175 3 0 17 11 60 6 47 521 0 0 0 0 0 1 0 0 1
5:45 PM 5 176 29 27 180 5 0 10 6 44 4 34 520 0 0 0 0 0 0 0 1 1
6:00 PM 3 161 29 22 197 6 0 8 7 63 5 38 539 1 0 0 1 0 0 0 1 1
6:15 PM 3 143 30 34 179 5 0 9 7 43 2 57 512 0 1 0 1 0 0 0 0 0
6:30 PM 5 141 31 27 189 2 0 10 1 51 8 33 498 0 0 1 1 1 0 0 1 2
6:45 PM 6 164 37 27 176 4 0 10 7 53 5 44 533 0 0 0 0 0 0 1 1 2

VOLUMES 36 1,207 237 211 1,504 38 0 88 59 423 44 324 4,171 1 1 0 1 3 1 2 1 4 8

APPROACH % 2% 82% 16% 12% 86% 2% 0% 60% 40% 53% 6% 41%
APP/DEPART 1,480 / 1,531 1,753 / 1,986 147 / 536 791 / 118 0

BEGIN PEAK HR
VOLUMES 21 622 114 97 739 26 0 47 34 229 21 158 2,108
APPROACH % 3% 82% 15% 11% 86% 3% 0% 58% 42% 56% 5% 39%
PEAK HR FACTOR 0.901 0.954 0.723 0.903 0.978
APP/DEPART 757 / 780 862 / 1,002 81 / 258 408 / 68 0

OCEAN

NORTH SIDE

COLORADO WEST SIDE EAST SIDE COLORADO

SOUTH SIDE

OCEAN

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 45 0 17 36 98 40 0 12 18 70 5 0 5 18 28
7:45 AM 40 0 20 28 88 37 0 15 16 68 3 0 5 12 20
8:00 AM 64 0 30 56 150 59 0 17 43 119 5 0 13 13 31
8:15 AM 30 1 14 47 92 21 1 11 28 61 9 0 3 19 31
8:30 AM 51 1 62 57 171 42 0 56 33 131 9 1 6 24 40
8:45 AM 53 1 37 42 133 42 0 27 24 93 11 1 10 18 40
9:00 AM 66 1 38 43 148 61 0 33 30 124 5 1 5 13 24
9:15 AM 49 0 20 24 93 47 0 18 14 79 2 0 2 10 14

TOTAL 398 4 238 333 973 349 1 189 206 745 49 3 49 127 228

5:00 PM 298 2 85 92 477 294 1 80 63 438 4 1 5 29 39
5:15 PM 243 0 52 101 396 228 0 44 71 343 15 0 8 30 53
5:30 PM 262 3 87 91 443 254 0 82 67 403 8 3 5 24 40
5:45 PM 269 0 63 133 465 258 0 58 99 415 11 0 5 34 50
6:00 PM 208 1 60 128 397 203 0 54 100 357 5 1 6 28 40
6:15 PM 247 0 56 137 440 245 0 50 115 410 2 0 6 22 30
6:30 PM 246 3 48 116 413 237 3 40 88 368 9 0 8 28 45
6:45 PM 244 5 59 116 424 231 2 52 93 378 13 3 7 23 46

TOTAL 2,017 14 510 914 3,455 1,950 6 460 696 3,112 67 8 50 218 343

WEATHER: AM MOSTLY CLOUDY   PM SUNNY

P
M

8:30 AM

5:15 PM

A
M

A
M

P
M



OCEAN
1,415 29 1,222 164 TOTAL 1,624
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595 AM 9 731 142 882
1,002 PM 21 622 114 757

1,597 Total 30 1,353 256 1,639
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
7/27/13 NORTH/SOUTH: OCEAN LOCATION #: 6  

SATURDAY EAST/WEST: COLORADO CONTROL: SIGNAL                                                                                                                                        

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  OCEAN  OCEAN  COLORADO  COLORADO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 2 1 1 2 0 X 1 0 1.5 0.5 1 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 10 192 43 34 187 5 10 8 68 12 50 619 4 0 0 4 0 2 2
1:15 PM 7 196 44 39 187 8 15 9 90 6 49 650 2 0 0 2 1 1 2
1:30 PM 5 198 43 27 216 7 8 21 65 10 44 644 3 0 0 3 0 2 2
1:45 PM 2 178 57 33 184 6 8 6 92 2 30 598 1 0 0 1 0 2 2
2:00 PM 8 196 53 46 212 9 8 8 79 14 55 688 0 0 0 0 0 1 1
2:15 PM 8 192 57 59 194 7 12 13 72 8 52 674 6 0 0 6 1 0 1
2:30 PM 7 228 57 38 228 2 15 5 57 10 47 694 2 0 1 3 1 0 1
2:45 PM 5 204 55 34 193 7 15 10 89 9 42 663 3 0 0 3 1 1 2
3:00 PM 3 222 55 44 171 3 12 5 74 6 51 646 2 0 0 2 1 7 8
3:15 PM 8 199 65 59 195 3 12 7 87 11 40 686 1 0 0 1 0 0 0
3:30 PM 5 210 56 40 208 3 14 7 68 4 44 659 1 0 0 1 0 0 0
3:45 PM 4 185 61 38 175 8 11 10 79 5 34 610 0 2 0 2 0 0 0
4:00 PM 13 211 59 38 164 5 19 5 80 6 54 654 2 0 0 2 0 5 5
4:15 PM 5 166 58 43 204 8 15 6 68 9 46 628 0 1 0 1 0 5 5
4:30 PM 4 232 58 40 223 7 11 6 59 9 34 683 0 0 0 0 0 0 0
4:45 PM 4 192 42 45 183 7 16 3 72 11 43 618 0 0 0 0 0 1 1
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 98 3,201 863 657 3,124 95 0 201 129 1,199 132 715 10,414 27 3 0 1 31 0 5 0 27 32
APPROACH % 2% 77% 21% 17% 81% 2% 0% 61% 39% 59% 6% 35%
APP/DEPART 4,162 / 3,916 3,876 / 4,452 330 / 1,721 2,046 / 325 0

BEGIN PEAK HR
VOLUMES 28 820 222 177 827 25 0 50 36 297 41 196 2,719
APPROACH % 3% 77% 21% 17% 80% 2% 0% 58% 42% 56% 8% 37%
PEAK HR FACTOR 0.916 0.960 0.860 0.902 0.979
APP/DEPART 1,070 / 1,016 1,029 / 1,160 86 / 449 534 / 94 0

OCEAN OCEAN
3,876  3,916  1,029  1,016  

    

NORTH NORTH

325   2,046 94   534

 WEST TOTAL EAST    WEST PEAK EAST  

330   1,721 86   449

SOUTH SOUTH

  

4,452  4,162 1,160  1,070

 

WEATHER:  MOSTLY CLOUDY

2:00 PM
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OCEAN

NORTH

1,029 25 827 177  1,016
TOTAL SB SR ST SL NORTH
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1,160  28 820 222 1,070
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
9/10/13 NORTH & SOUTH: OCEAN LOCATION #: 7  

TUESDAY EAST & WEST: PCH CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 OCEAN OCEAN PCH PCH

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 2 2 X X 2 1 1 X 2 X X X X X X X X X X X

7:30 AM 73 205 91 5 16 85 475 0 0 0 1 1
7:45 AM 93 183 130 7 26 95 534 0 1 1 0 0
8:00 AM 109 160 142 4 20 122 557 0 0 0 0 0
8:15 AM 105 183 117 4 22 92 523 0 0 0 0 0
8:30 AM 112 198 144 10 31 112 607 0 0 0 1 1
8:45 AM 82 204 153 13 36 89 577 0 1 1 0 0
9:00 AM 105 192 124 13 37 117 588 0 2 2 0 0
9:15 AM 82 164 129 16 30 72 493 0 2 2 0 0

VOLUMES 761 1,489 0 0 1,030 72 218 0 784 0 0 0 4,354 0 0 6 0 6 0 0 2 0 2

APPROACH % 34% 66% 0% 0% 93% 7% 22% 0% 78% 0% 0% 0%
APP/DEPART 2,250 / 1,707 1,102 / 1,814 1,002 / 0 0 / 833 0

BEGIN PEAK HR
VOLUMES 404 777 0 0 538 40 126 0 410 0 0 0 2,295
APPROACH % 34% 66% 0% 0% 93% 7% 24% 0% 76% 0% 0% 0%
PEAK HR FACTOR 0.952 0.870 0.870 0.000 0.945
APP/DEPART 1,181 / 903 578 / 948 536 / 0 0 / 444 0

5:00 PM 84 140 245 19 34 161 683 0 5 5 0 0
5:15 PM 78 160 247 23 22 142 672 1 0 1 0 0
5:30 PM 95 144 214 17 39 185 694 0 3 3 0 0
5:45 PM 71 188 232 13 22 131 657 0 2 2 0 0
6:00 PM 84 154 240 23 32 167 700 0 0 0 0 0
6:15 PM 89 155 210 15 19 149 637 0 0 0 0 0
6:30 PM 72 145 222 18 30 120 607 0 1 1 0 0
6:45 PM 75 180 220 17 23 88 603 0 1 1 0 0

VOLUMES 648 1,266 0 0 1,830 145 221 0 1,143 0 0 0 5,253 0 1 12 0 13 0 0 0 0 0

APPROACH % 34% 66% 0% 0% 93% 7% 16% 0% 84% 0% 0% 0%
APP/DEPART 1,914 / 1,487 1,975 / 2,973 1,364 / 0 0 / 793 0

BEGIN PEAK HR
VOLUMES 328 646 0 0 933 76 115 0 625 0 0 0 2,723
APPROACH % 34% 66% 0% 0% 92% 8% 16% 0% 84% 0% 0% 0%
PEAK HR FACTOR 0.940 0.934 0.826 0.000 0.973
APP/DEPART 974 / 761 1,009 / 1,558 740 / 0 0 / 404 0

OCEAN

NORTH SIDE

PCH WEST SIDE EAST SIDE PCH

SOUTH SIDE

OCEAN

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 5 0 0 34 39 5 0 19 24 0 0 15 15
7:45 AM 2 0 0 28 30 1 0 20 21 1 0 8 9
8:00 AM 1 1 0 38 40 1 0 27 28 0 1 11 12
8:15 AM 3 1 0 43 47 3 1 26 30 0 0 17 17
8:30 AM 6 0 0 51 57 5 0 33 38 1 0 18 19
8:45 AM 3 0 0 32 35 3 0 21 24 0 0 11 11
9:00 AM 10 0 0 36 46 10 0 23 33 0 0 13 13
9:15 AM 9 0 0 26 35 8 0 14 22 1 0 12 13

TOTAL 39 2 0 288 329 36 1 0 183 220 3 1 0 105 109

5:00 PM 21 0 0 82 103 18 0 53 71 3 0 29 32
5:15 PM 20 1 0 94 115 14 0 63 77 6 1 31 38
5:30 PM 17 0 0 81 98 15 0 58 73 2 0 23 25
5:45 PM 22 0 0 97 119 18 0 70 88 4 0 27 31
6:00 PM 34 1 0 115 150 28 0 83 111 6 1 32 39
6:15 PM 16 1 0 81 98 12 1 56 69 4 0 25 29
6:30 PM 18 0 0 102 120 16 0 72 88 2 0 30 32
6:45 PM 23 1 0 99 123 20 0 66 86 3 1 33 37

TOTAL 171 4 0 751 926 141 1 0 521 663 30 3 0 230 263

WEATHER: AM MOSTLY CLOUDY   PM SUNNY

P
M

8:15 AM

5:15 PM

A
M

A
M

P
M



OCEAN
1,587 116 1,471 0 TOTAL 1,664

1,009 76 933 0 PM 761

578 40 538 0 AM 903
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948 AM 404 777 0 1,181
1,558 PM 328 646 0 974

2,506 Total 732 1,423 0 2,155
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/3/13 NORTH/SOUTH: OCEAN LOCATION #: 7  

SATURDAY EAST/WEST: PCH CONTROL: SIGNAL                                                                                                                                        

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  OCEAN  OCEAN  PCH  PCH

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 2 2 X X 2 0 1 X 2 X X X X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 98 200 241 42 53 147 781 0 2 2 0
1:15 PM 80 195 224 31 67 144 741 0 7 7 0
1:30 PM 97 224 256 26 51 129 783 1 0 1 0
1:45 PM 85 178 215 28 47 155 708 1 0 1 0
2:00 PM 84 194 277 28 59 159 801 0 0 0 0
2:15 PM 72 199 239 14 53 148 725 1 0 1 0
2:30 PM 71 211 250 18 56 171 777 0 3 3 0
2:45 PM 76 197 238 37 58 153 759 0 6 6 0
3:00 PM 90 194 252 27 41 182 786 0 2 2 0
3:15 PM 66 189 236 25 64 183 763 0 1 1 0
3:30 PM 81 208 253 26 55 161 784 0 1 1 0
3:45 PM 77 188 229 22 67 130 713 0 2 2 0
4:00 PM 91 234 240 15 51 154 785 0 4 4 0
4:15 PM 85 196 245 39 62 181 808 0 1 1 0
4:30 PM 99 192 254 29 62 166 802 0 4 4 0
4:45 PM 77 223 241 27 66 177 811 0 2 2 0
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 1,329 3,222 0 0 3,890 434 912 0 2,540 0 0 0 12,327 3 0 35 0 38 0 0 0 0 0
APPROACH % 29% 71% 0% 0% 90% 10% 26% 0% 74% 0% 0% 0%
APP/DEPART 4,551 / 4,134 4,324 / 6,430 3,452 / 0 0 / 1,763 0

BEGIN PEAK HR
VOLUMES 352 845 0 0 980 110 241 0 678 0 0 0 3,206
APPROACH % 29% 71% 0% 0% 90% 10% 26% 0% 74% 0% 0% 0%
PEAK HR FACTOR 0.921 0.960 0.945 0.000 0.988
APP/DEPART 1,197 / 1,086 1,090 / 1,658 919 / 0 0 / 462 0

OCEAN OCEAN
4,324  4,134  1,090  1,086  

    

NORTH NORTH

1,763   0 462   0

 WEST TOTAL EAST    WEST PEAK EAST  

3,452   0 919   0

SOUTH SOUTH

  

6,430  4,551 1,658  1,197

 

 WEATHER: PARTLY CLOUDY

4:00 PM
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OCEAN

NORTH

1,090 110 980 0  1,086
TOTAL SB SR ST SL NORTH
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0902-0924
9/10/13 NORTH & SOUTH: OCEAN / NEILSON LOCATION #: 8  

TUESDAY EAST & WEST: PICO CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 OCEAN / NEILSON OCEAN / NEILSON PICO PICO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 2 1 1 2 0 1 2 0 1 1 1 X X X X X X X X

7:30 AM 100 2 14 116 0 0
7:45 AM 134 2 11 147 0 0
8:00 AM 164 3 11 178 0 0
8:15 AM 168 1 27 196 0 0
8:30 AM 188 2 18 208 0 0
8:45 AM 164 4 31 199 0 0
9:00 AM 152 1 20 173 0 0
9:15 AM 160 1 22 183 0 0

VOLUMES 0 0 0 0 1,230 0 0 0 16 154 0 0 1,400 0 0 0 0 0 0 0 0 0 0

APPROACH % 0% 0% 0% 0% 100% 0% 0% 0% 100% 100% 0% 0%
APP/DEPART 0 / 0 1,230 / 1,400 16 / 0 154 / 0 0

BEGIN PEAK HR
VOLUMES 0 0 0 0 684 0 0 0 10 87 0 0 781
APPROACH % 0% 0% 0% 0% 100% 0% 0% 0% 100% 100% 0% 0%
PEAK HR FACTOR 0.000 0.910 0.625 0.702 0.939
APP/DEPART 0 / 0 684 / 781 10 / 0 87 / 0 0

5:00 PM 276 11 51 338 0 0
5:15 PM 308 5 47 360 0 0
5:30 PM 289 9 47 345 0 0
5:45 PM 270 7 48 325 0 0
6:00 PM 260 8 53 321 0 0
6:15 PM 267 4 51 322 0 0
6:30 PM 258 6 41 305 0 0
6:45 PM 211 4 33 248 0 0

VOLUMES 0 0 0 0 2,139 0 0 0 54 371 0 0 2,564 0 0 0 0 0 0 0 0 0 0

APPROACH % 0% 0% 0% 0% 100% 0% 0% 0% 100% 100% 0% 0%
APP/DEPART 0 / 0 2,139 / 2,564 54 / 0 371 / 0 0

BEGIN PEAK HR
VOLUMES 0 0 0 0 1,143 0 0 0 32 193 0 0 1,368
APPROACH % 0% 0% 0% 0% 100% 0% 0% 0% 100% 100% 0% 0%
PEAK HR FACTOR 0.000 0.928 0.727 0.946 0.950
APP/DEPART 0 / 0 1,143 / 1,368 32 / 0 193 / 0 0

OCEAN / NEILSON

NORTH SIDE

PICO WEST SIDE EAST SIDE PICO

SOUTH SIDE

OCEAN / NEILSON

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0
9:00 AM 0 0 0 0 0 0 0
9:15 AM 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:00 PM 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 0 0
6:15 PM 0 0 0 0 0 0 0
6:30 PM 0 0 0 0 0 0 0
6:45 PM 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

WEATHER:  HAZY FOG

P
M

8:00 AM

5:00 PM

A
M

A
M

P
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OCEAN / NEILSON
1,827 0 1,827 0 TOTAL 0
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/3/13 NORTH/SOUTH: OCEAN/NEILSON LOCATION #: 8  

SATURDAY EAST/WEST: PICO CONTROL: SIGNAL                                                                                                                                      

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  OCEAN/NEILSON  OCEAN/NEILSON  PICO  PICO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 2 1 1 2 0 1 2 0 1 1 1 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 184 8 29 221 0 0 0
1:15 PM 211 1 30 242 0 0 0
1:30 PM 182 6 19 207 0 0 0
1:45 PM 199 8 25 232 0 0 0
2:00 PM 170 7 31 208 0 0 0
2:15 PM 194 6 12 212 0 0 0
2:30 PM 190 9 21 220 0 0 0
2:45 PM 206 7 33 246 0 0 0
3:00 PM 198 6 24 228 0 0 0
3:15 PM 211 13 26 250 0 0 0
3:30 PM 204 17 24 245 0 0 0
3:45 PM 163 5 30 198 0 0 0
4:00 PM 193 6 29 228 0 0 0
4:15 PM 231 6 32 269 0 0 0
4:30 PM 193 6 30 229 0 0 0
4:45 PM 200 8 19 227 0 0 0
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 0 0 0 0 3,129 0 0 0 119 414 0 0 3,662 0 0 0 0 0 0 0 0 0 0
APPROACH % 0% 0% 0% 0% 100% 0% 0% 0% 100% 100% 0% 0%
APP/DEPART 0 / 0 3,129 / 3,662 119 / 0 414 / 0 0

BEGIN PEAK HR
VOLUMES 0 0 0 0 819 0 0 0 43 107 0 0 969
APPROACH % 0% 0% 0% 0% 100% 0% 0% 0% 100% 100% 0% 0%
PEAK HR FACTOR 0.000 0.970 0.632 0.811 0.969
APP/DEPART 0 / 0 819 / 969 43 / 0 107 / 0 0

OCEAN/NEILSON OCEAN/NEILSON
3,129  0  819  0  

    

NORTH NORTH

0   414 0   107

 WEST TOTAL EAST    WEST PEAK EAST  

119   0 43   0

SOUTH SOUTH

  

3,662  0 969  0

 

 WEATHER: PARTLY CLOUDY

2:45 PM
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OCEAN/NEILSON

NORTH

819 0 819 0  0
TOTAL SB SR ST SL NORTH
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
7/27/13 NORTH/SOUTH: 2ND LOCATION #: 15  

SATURDAY EAST/WEST: COLORADO CONTROL: SIGNAL                                                                                                                                        

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  2ND  2ND  COLORADO  COLORADO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: X X X 2 X 1 1 2 X X 1 1 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 78 28 29 55 98 102 390 0 0 0 0
1:15 PM 67 22 33 82 118 84 406 0 1 0 1
1:30 PM 82 33 28 56 85 115 399 0 0 5 5
1:45 PM 82 21 40 61 108 97 409 0 0 0 0
2:00 PM 105 33 29 76 114 80 437 0 0 0 0
2:15 PM 100 33 28 97 96 82 436 0 0 0 0
2:30 PM 80 29 28 88 82 89 396 0 0 0 0
2:45 PM 95 18 28 85 128 94 448 0 0 0 0
3:00 PM 98 28 27 80 102 97 432 0 0 2 2
3:15 PM 86 25 29 108 104 104 456 0 0 6 6
3:30 PM 97 18 29 87 90 103 424 0 0 4 4
3:45 PM 93 22 26 90 88 100 419 0 0 0 0
4:00 PM 107 38 25 73 93 111 447 0 0 0 0
4:15 PM 100 28 24 88 61 107 408 0 0 0 0
4:30 PM 108 25 22 90 85 79 409 0 0 0 0
4:45 PM 94 23 25 105 93 99 439 0 0 3 3
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 0 0 0 1,472 0 424 450 1,321 0 0 1,545 1,543 6,755 0 0 0 0 0 0 1 20 0 21
APPROACH % 0% 0% 0% 78% 0% 22% 25% 75% 0% 0% 50% 50%
APP/DEPART 0 / 1,993 1,896 / 0 1,771 / 2,793 3,088 / 1,969 0

BEGIN PEAK HR
VOLUMES 0 0 0 376 0 89 113 360 0 0 424 398 1,760
APPROACH % 0% 0% 0% 81% 0% 19% 24% 76% 0% 0% 52% 48%
PEAK HR FACTOR 0.000 0.923 0.863 0.926 0.965
APP/DEPART 0 / 511 465 / 0 473 / 736 822 / 513 0

2ND 2ND
1,896  1,993  465  511  

    

NORTH NORTH

1,969   3,088 513   822

 WEST TOTAL EAST    WEST PEAK EAST  

1,771   2,793 473   736

SOUTH SOUTH

  

0  0 0  0

 

 WEATHER: MOSTLY CLOUDY

2:45 PM
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2ND

NORTH

465 89 0 376  511
TOTAL SB SR ST SL NORTH
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
9/10/13 NORTH & SOUTH: 2ND/MAIN LOCATION #: 15  

TUESDAY EAST & WEST: COLORADO CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 2ND/MAIN 2ND/MAIN COLORADO COLORADO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 X 1 2 X 1 1 2 X 1 2 X X X X X X X X X

7:30 AM 5 33 19 5 23 4 11 16 20 10 34 22 202 0 0 0 0 2 0 1 3
7:45 AM 12 35 25 9 36 9 6 22 26 20 31 24 255 0 0 0 0 0 0 4 4
8:00 AM 8 41 34 8 30 4 6 15 27 20 29 27 249 0 0 0 0 0 2 1 3
8:15 AM 4 50 39 7 26 10 5 15 12 19 33 25 245 0 0 0 0 0 0 1 1
8:30 AM 8 45 38 7 33 7 13 24 17 16 38 32 278 0 0 0 0 0 1 3 4
8:45 AM 8 61 34 5 37 7 20 26 21 17 49 34 319 0 0 0 0 0 0 5 5
9:00 AM 6 50 28 9 24 7 16 20 14 13 40 35 262 0 0 0 0 0 0 4 4
9:15 AM 11 40 41 8 39 2 17 20 15 16 45 33 287 0 0 0 0 0 1 1 2

VOLUMES 62 355 258 58 248 50 94 158 152 131 299 232 2,097 0 0 0 0 0 0 2 4 20 26

APPROACH % 9% 53% 38% 16% 70% 14% 23% 39% 38% 20% 45% 35%
APP/DEPART 675 / 681 356 / 531 404 / 474 662 / 411 0

BEGIN PEAK HR
VOLUMES 33 196 141 29 133 23 66 90 67 62 172 134 1,146
APPROACH % 9% 53% 38% 16% 72% 12% 30% 40% 30% 17% 47% 36%
PEAK HR FACTOR 0.898 0.944 0.832 0.920 0.898
APP/DEPART 370 / 396 185 / 262 223 / 260 368 / 228 0

5:00 PM 15 44 28 24 69 18 13 36 14 31 53 34 379 0 0 0 0 3 0 1 4
5:15 PM 8 37 25 23 71 25 19 38 19 39 61 35 400 0 0 0 0 0 0 3 3
5:30 PM 13 45 25 20 71 22 23 27 19 28 66 32 391 0 0 0 0 0 1 1 2
5:45 PM 11 29 26 19 65 20 16 33 19 45 52 24 359 0 0 0 0 0 0 1 1
6:00 PM 17 36 36 22 77 25 12 34 16 34 67 39 415 0 0 0 0 0 0 8 8
6:15 PM 10 31 31 19 76 16 27 27 26 37 75 22 397 0 0 0 0 0 1 2 3
6:30 PM 13 27 29 16 88 11 11 34 30 32 55 29 375 0 0 1 1 0 2 3 5
6:45 PM 11 26 31 15 51 16 19 33 23 36 72 27 360 1 1 0 2 0 0 7 7

VOLUMES 98 275 231 158 568 153 140 262 166 282 501 242 3,076 1 0 1 1 3 0 3 4 26 33

APPROACH % 16% 46% 38% 18% 65% 17% 25% 46% 29% 28% 49% 24%
APP/DEPART 604 / 657 879 / 1,016 568 / 651 1,025 / 752 0

BEGIN PEAK HR
VOLUMES 49 147 112 84 284 92 70 132 73 146 246 130 1,565
APPROACH % 16% 48% 36% 18% 62% 20% 25% 48% 27% 28% 47% 25%
PEAK HR FACTOR 0.865 0.927 0.905 0.932 0.943
APP/DEPART 308 / 347 460 / 503 275 / 328 522 / 387 0

2ND/MAIN

NORTH SIDE

COLORADO WEST SIDE EAST SIDE COLORADO

SOUTH SIDE

2ND/MAIN

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 23 3 12 7 45 22 1 7 7 37 1 2 5 0 8
7:45 AM 25 2 11 18 56 25 2 7 17 51 0 0 4 1 5
8:00 AM 35 3 7 17 62 30 3 4 17 54 5 0 3 0 8
8:15 AM 29 6 15 31 81 26 5 7 31 69 3 1 8 0 12
8:30 AM 40 10 26 20 96 33 6 15 17 71 7 4 11 3 25
8:45 AM 32 6 23 24 85 27 4 10 22 63 5 2 13 2 22
9:00 AM 40 8 23 20 91 37 6 16 19 78 3 2 7 1 13
9:15 AM 35 1 19 18 73 34 1 16 18 69 1 0 3 0 4

TOTAL 259 39 136 155 589 234 28 82 148 492 25 11 54 7 97

5:00 PM 135 13 41 31 220 133 11 36 23 203 2 2 5 8 17
5:15 PM 140 10 36 31 217 132 9 30 28 199 8 1 6 3 18
5:30 PM 132 17 28 24 201 124 15 23 23 185 8 2 5 1 16
5:45 PM 133 28 30 13 204 128 24 23 12 187 5 4 7 1 17
6:00 PM 98 23 24 40 185 97 20 18 26 161 1 3 6 14 24
6:15 PM 147 24 23 35 229 146 22 18 29 215 1 2 5 6 14
6:30 PM 107 16 16 29 168 106 15 15 21 157 1 1 1 8 11
6:45 PM 123 7 19 30 179 116 5 14 21 156 7 2 5 9 23

TOTAL 1,015 138 217 233 1,603 982 121 177 183 1,463 33 17 40 50 140

WEATHER: AM MOSTLY CLOUDY   PM SUNNY
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M
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
7/27/13 NORTH/SOUTH: MAIN LOCATION #: 16  

SATURDAY EAST/WEST: COLORADO CONTROL: SIGNAL                                                                                                                                        

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  MAIN  MAIN  COLORADO  COLORADO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 X 1 X X X X 2 1 1 2 X X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 72 31 1 66 64 32 127 393 1 1 2 0 0
1:15 PM 52 39 1 92 61 21 149 415 1 0 1 0 0
1:30 PM 75 35 2 60 72 27 123 394 2 0 2 2 2
1:45 PM 60 39 2 84 62 33 147 427 2 1 3 0 0
2:00 PM 63 40 0 93 87 18 129 430 0 0 0 0 0
2:15 PM 58 29 0 111 91 22 121 432 0 2 2 0 0
2:30 PM 68 35 2 94 68 29 103 399 2 0 2 4 4
2:45 PM 60 36 0 101 80 30 162 469 0 0 0 5 5
3:00 PM 55 32 1 86 91 26 142 433 1 0 1 2 2
3:15 PM 72 36 0 113 88 34 135 478 0 2 2 0 0
3:30 PM 64 33 2 80 95 21 124 419 2 0 2 0 0
3:45 PM 63 36 2 116 73 34 124 448 2 0 2 0 0
4:00 PM 65 38 1 88 90 24 136 442 1 0 1 1 1
4:15 PM 54 27 1 83 108 21 114 408 1 0 1 0 0
4:30 PM 73 44 0 100 96 16 90 419 0 0 0 1 1
4:45 PM 77 27 2 93 105 25 115 444 2 0 2 0 0
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 1,031 0 557 0 0 0 17 1,460 1,331 413 2,041 0 6,850 0 0 17 6 23 0 0 0 15 15
APPROACH % 65% 0% 35% 0% 0% 0% 1% 52% 47% 17% 83% 0%
APP/DEPART 1,588 / 17 0 / 1,744 2,808 / 2,017 2,454 / 3,072 0

BEGIN PEAK HR
VOLUMES 251 0 137 0 0 0 3 380 354 111 563 0 1,799
APPROACH % 65% 0% 35% 0% 0% 0% 0% 52% 48% 16% 84% 0%
PEAK HR FACTOR 0.898 0.000 0.917 0.878 0.941
APP/DEPART 388 / 3 0 / 465 737 / 517 674 / 814 0

MAIN MAIN
0  17  0  3  

    

NORTH NORTH

3,072   2,454 814   674

 WEST TOTAL EAST    WEST PEAK EAST  

2,808   2,017 737   517

SOUTH SOUTH

  

1,744  1,588 465  388

 

WEATHER:  MOSTLY CLOUDY
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
9/10/13 NORTH & SOUTH: MAIN LOCATION #: 17  

TUESDAY EAST & WEST: PICO CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 MAIN MAIN PICO PICO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 1 1 1 1 1 1 2 0 1 2 0 X X X X X X X X

7:30 AM 32 110 37 5 15 3 28 80 2 17 78 18 425 0 0 0 0 0
7:45 AM 24 143 41 5 17 5 37 74 7 20 76 28 477 0 0 0 0 0
8:00 AM 25 125 41 12 27 5 41 71 10 50 87 53 547 0 2 0 0 2
8:15 AM 35 124 38 6 15 6 33 76 9 27 95 43 507 0 0 0 1 1
8:30 AM 35 123 46 9 32 10 26 80 6 34 91 27 519 0 0 0 0 0
8:45 AM 19 102 44 7 40 8 34 90 10 46 95 33 528 0 2 1 0 3
9:00 AM 19 121 47 11 20 9 28 76 8 44 78 22 483 0 0 0 0 0
9:15 AM 26 108 46 10 23 11 31 74 8 38 84 22 481 0 1 1 0 2

VOLUMES 215 956 340 65 189 57 258 621 60 276 684 246 3,967 0 0 0 0 0 5 0 2 1 8

APPROACH % 14% 63% 23% 21% 61% 18% 27% 66% 6% 23% 57% 20%
APP/DEPART 1,511 / 1,460 311 / 525 939 / 1,026 1,206 / 956 0

BEGIN PEAK HR
VOLUMES 114 474 169 34 114 29 134 317 35 157 368 156 2,101
APPROACH % 15% 63% 22% 19% 64% 16% 28% 65% 7% 23% 54% 23%
PEAK HR FACTOR 0.928 0.805 0.907 0.896 0.960
APP/DEPART 757 / 764 177 / 306 486 / 520 681 / 511 0

5:00 PM 19 62 31 35 109 26 14 108 9 45 117 10 585 0 0 2 0 0 2
5:15 PM 20 62 30 27 86 15 8 96 10 62 121 20 557 0 0 0 0 0 0
5:30 PM 24 59 30 30 90 20 14 90 14 52 121 16 560 0 1 0 0 1 2
5:45 PM 22 57 28 29 70 12 12 84 12 66 125 19 536 0 0 0 0 0 0
6:00 PM 17 69 37 31 69 21 25 90 9 55 126 28 577 0 0 0 0 0 0
6:15 PM 21 70 33 28 71 18 16 84 11 44 115 22 533 0 1 0 0 0 1
6:30 PM 18 72 35 33 77 15 13 90 10 52 107 18 540 0 1 0 0 1 2
6:45 PM 22 80 40 30 66 20 15 82 13 50 108 20 546 0 0 1 0 0 1

VOLUMES 163 531 264 243 638 147 117 724 88 426 940 153 4,434 0 0 0 0 0 3 3 0 2 8

APPROACH % 17% 55% 28% 24% 62% 14% 13% 78% 9% 28% 62% 10%
APP/DEPART 958 / 801 1,028 / 1,152 929 / 1,231 1,519 / 1,250 0

BEGIN PEAK HR
VOLUMES 85 240 119 121 355 73 48 378 45 225 484 65 2,238
APPROACH % 19% 54% 27% 22% 65% 13% 10% 80% 10% 29% 63% 8%
PEAK HR FACTOR 0.982 0.807 0.899 0.921 0.956
APP/DEPART 444 / 353 549 / 625 471 / 618 774 / 642 0

MAIN

NORTH SIDE

PICO WEST SIDE EAST SIDE PICO

SOUTH SIDE

MAIN

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 18 15 35 1 69 17 13 20 1 51 1 2 15 0 18
7:45 AM 9 11 25 4 49 8 8 12 3 31 1 3 13 1 18
8:00 AM 11 15 12 9 47 11 15 5 7 38 0 0 7 2 9
8:15 AM 10 16 32 5 63 10 15 13 5 43 0 1 19 0 20
8:30 AM 7 13 32 14 66 6 10 13 9 38 1 3 19 5 28
8:45 AM 9 15 29 19 72 8 13 10 8 39 1 2 19 11 33
9:00 AM 17 12 34 19 82 16 11 23 10 60 1 1 11 9 22
9:15 AM 6 11 32 5 54 4 11 25 4 44 2 0 7 1 10

TOTAL 87 108 231 76 502 80 96 121 47 344 7 12 110 29 158

5:00 PM 8 15 19 29 71 7 15 13 14 49 1 0 6 15 22
5:15 PM 16 34 17 26 93 13 27 7 18 65 3 7 10 8 28
5:30 PM 6 14 21 17 58 5 14 13 7 39 1 0 8 10 19
5:45 PM 16 23 25 13 77 13 21 14 5 53 3 2 11 8 24
6:00 PM 16 16 30 21 83 15 14 21 12 62 1 2 9 9 21
6:15 PM 12 18 15 10 55 8 17 11 4 40 4 1 4 6 15
6:30 PM 8 9 16 17 50 6 9 9 8 32 2 0 7 9 18
6:45 PM 11 16 20 13 60 9 13 13 5 40 2 3 7 8 20

TOTAL 93 145 163 146 547 76 130 101 73 380 17 15 62 73 167

WEATHER: AM MOSTLY CLOUDY   PM SUNNY

P
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A
M

A
M

P
M



MAIN
726 102 469 155 TOTAL 1,117

549 73 355 121 PM 353

177 29 114 34 AM 764

681 
774 

1,455 

1,
15

3 

6
4
2
 

5
1
1
 1

5
6
 

6
5
 

221 

PEAK HOUR

3
6
8
 

4
8
4
 

852 

TO
TA

L

PM A
M AM 8:00 AM

9:15 AM

1
5
7
 

2
2
5
 

382 

18
2 

4
8
 

1
3
4
 

#REF!

A
M

PM

TO
TA

L

69
5 

3
7
8
 

3
1
7
 

PM 5:00 PM
6:45 PM

80
 

4
5
 

3
5
 5

2
0
 

6
1
8
 

1,138 

95
7 

47
1 

48
6 

306 AM 114 474 169 757
625 PM 85 240 119 444

931 Total 199 714 288 1,201

MAIN

PI
C

O

PIC
O



 

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/24/13 NORTH/SOUTH: MAIN LOCATION #: 17  

SATURDAY EAST/WEST: PICO CONTROL: SIGNAL                                                                                                                                      

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  MAIN  MAIN  PICO  PICO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 1 1 1 1 1 1 2 0 1 2 0 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 17 76 57 15 42 11 20 106 12 68 147 13 584 0 0 0 0 0 0
1:15 PM 22 68 63 11 29 19 25 122 11 71 156 20 617 0 0 0 0 0 0
1:30 PM 26 70 66 7 36 23 33 102 15 65 162 18 623 0 1 2 0 1 4
1:45 PM 19 74 82 13 37 14 27 111 8 75 153 12 625 0 3 0 2 0 5
2:00 PM 23 77 63 10 44 12 22 123 8 73 171 16 642 0 1 0 0 0 1
2:15 PM 28 71 75 16 40 18 26 118 10 76 164 22 664 0 1 0 0 0 1
2:30 PM 24 79 70 20 28 11 18 133 13 84 158 15 653 0 2 0 0 0 2
2:45 PM 22 73 73 18 42 16 22 126 15 72 170 20 669 0 3 0 1 2 6
3:00 PM 25 69 67 14 34 12 28 134 11 77 166 26 663 0 0 0 0 1 1
3:15 PM 30 76 75 11 38 14 21 120 10 70 159 22 646 0 0 0 0 0 0
3:30 PM 21 73 69 16 40 10 19 126 7 67 175 20 643 0 0 0 0 0 0
3:45 PM 26 78 73 13 44 22 23 134 12 73 162 17 677 0 0 0 0 0 0
4:00 PM 24 75 77 20 28 13 25 133 8 76 180 21 680 0 1 0 0 0 1
4:15 PM 22 75 75 19 37 15 31 129 10 80 161 25 679 0 1 0 1 0 2
4:30 PM 31 80 60 14 30 12 26 133 9 70 173 20 658 0 0 0 0 0 0
4:45 PM 18 71 67 17 35 16 22 125 11 85 166 17 650 0 1 0 0 0 1
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 378 1,185 1,112 234 584 238 388 1,975 170 1,182 2,623 304 10,373 0 0 0 0 0 14 2 4 4 24
APPROACH % 14% 44% 42% 22% 55% 23% 15% 78% 7% 29% 64% 7%
APP/DEPART 2,675 / 1,877 1,056 / 1,936 2,533 / 3,321 4,109 / 3,239 0

BEGIN PEAK HR
VOLUMES 103 308 285 66 139 62 105 529 39 299 676 83 2,694
APPROACH % 15% 44% 41% 25% 52% 23% 16% 79% 6% 28% 64% 8%
PEAK HR FACTOR 0.983 0.845 0.990 0.955 0.990
APP/DEPART 696 / 496 267 / 477 673 / 880 1,058 / 841 0

MAIN MAIN
1,056  1,877  267  496  

    

NORTH NORTH

3,239   4,109 841   1,058

 WEST TOTAL EAST    WEST PEAK EAST  

2,533   3,321 673   880

SOUTH SOUTH

  

1,936  2,675 477  696
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
7/27/13 NORTH/SOUTH: 4TH LOCATION #: 34  

SATURDAY EAST/WEST: COLORADO CONTROL: SIGNAL                                                                                                                                      

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  4TH  4TH  COLORADO  COLORADO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 2 0 1 2 0 1 2 1 1 2 0 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 56 99 131 45 68 38 32 80 6 555 0 5 5
1:15 PM 62 121 136 60 80 42 32 65 14 612 0 3 3
1:30 PM 40 106 122 43 62 26 35 72 10 516 0 0 0
1:45 PM 65 120 133 39 67 39 20 65 9 557 0 0 0
2:00 PM 44 122 158 34 76 44 18 90 8 594 0 3 3
2:15 PM 52 110 146 31 69 60 34 45 11 558 0 1 1
2:30 PM 42 107 160 33 74 48 27 60 8 559 0 4 4
2:45 PM 69 120 168 41 65 49 35 70 6 623 0 5 5
3:00 PM 68 116 122 37 67 45 24 88 13 580 0 6 6
3:15 PM 34 100 165 41 74 43 22 79 9 567 0 8 8
3:30 PM 35 111 150 45 67 39 30 76 13 566 0 5 5
3:45 PM 56 139 125 53 68 61 32 56 8 598 0 9 9
4:00 PM 58 121 135 32 56 60 22 64 11 559 0 2 2
4:15 PM 40 138 168 30 57 41 27 62 6 569 0 5 5
4:30 PM 36 103 126 8 55 80 28 45 13 494 0 1 1
4:45 PM 44 131 135 40 67 48 22 53 6 546 0 3 3
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 801 1,864 0 0 2,280 612 1,072 0 763 440 1,070 151 9,053 0 0 0 0 0 0 0 60 0 60
APPROACH % 30% 70% 0% 0% 79% 21% 58% 0% 42% 26% 64% 9%
APP/DEPART 2,665 / 3,087 2,892 / 3,483 1,835 / 0 1,661 / 2,483 0

BEGIN PEAK HR
VOLUMES 206 447 0 0 605 164 273 0 176 111 313 41 2,336
APPROACH % 32% 68% 0% 0% 79% 21% 61% 0% 39% 24% 67% 9%
PEAK HR FACTOR 0.864 0.920 0.959 0.930 0.937
APP/DEPART 653 / 761 769 / 892 449 / 0 465 / 683 0

4TH 4TH
2,892  3,087  769  761  

    

NORTH NORTH

2,483   1,661 683   465

 WEST TOTAL EAST    WEST PEAK EAST  

1,835   0 449   0

SOUTH SOUTH

  

3,483  2,665 892  653

 

WEATHER:  MOSTLY CLOUDY   *EB DEPARTING LANES CLOSED FOR 

CONSTRUCTION   *GUARD PREVENTS SR @ 1630

2:45 PM
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/3/13 NORTH/SOUTH: 4TH LOCATION #: 35  

SATURDAY EAST/WEST: I -10 WB CONTROL: SIGNAL                                                                                                                                      

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  4TH  4TH  I -10 WB  I -10 WB

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: X 2 X X 2 X X X X 2 X 1 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 85 196 107 87 475 0 0 0 0
1:15 PM 72 197 99 102 470 0 0 0 0
1:30 PM 68 222 102 68 460 0 1 1 0
1:45 PM 88 212 82 47 429 0 0 0 0
2:00 PM 76 234 111 57 478 1 0 1 0
2:15 PM 64 209 125 107 505 0 0 0 0
2:30 PM 65 199 79 99 442 4 0 4 0
2:45 PM 77 212 89 62 440 0 1 1 0
3:00 PM 74 260 68 52 454 1 0 1 0
3:15 PM 87 255 117 103 562 0 1 1 0
3:30 PM 76 297 95 79 547 0 0 0 0
3:45 PM 75 230 109 97 511 0 0 0 0
4:00 PM 90 229 143 107 569 0 0 0 0
4:15 PM 88 295 99 84 566 0 0 0 0
4:30 PM 79 274 119 113 585 0 0 0 0
4:45 PM 79 279 154 115 627 0 0 0 0
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 0 1,243 0 0 3,800 0 0 0 0 1,698 0 1,379 8,120 6 3 0 0 9 0 0 0 0 0
APPROACH % 0% 100% 0% 0% 100% 0% 0% 0% 0% 55% 0% 45%
APP/DEPART 1,243 / 2,622 3,800 / 5,498 0 / 0 3,077 / 0 0

BEGIN PEAK HR
VOLUMES 0 336 0 0 1,077 0 0 0 0 515 0 419 2,347
APPROACH % 0% 100% 0% 0% 100% 0% 0% 0% 0% 55% 0% 45%
PEAK HR FACTOR 0.933 0.913 0.000 0.868 0.936
APP/DEPART 336 / 755 1,077 / 1,592 0 / 0 934 / 0 0

4TH 4TH
3,800  2,622  1,077  755  

    

NORTH NORTH

0   3,077 0   934

 WEST TOTAL EAST    WEST PEAK EAST  

0   0 0   0

SOUTH SOUTH

  

5,498  1,243 1,592  336

 

 WEATHER: PARTLY CLOUDY
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
9/12/13 NORTH & SOUTH: 4TH LOCATION #: 35  

THURSDAY EAST & WEST: I-10 WB OFF RAMP CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 4TH 4TH I-10 WB OFF RAMP I-10 WB OFF RAMP

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: X 2 X X 2 X X X X 2 X 1 X X X X X X X X

7:30 AM 0 58 0 132 151 106 447 0 0 0 0
7:45 AM 0 113 0 179 167 103 562 0 0 0 0
8:00 AM 0 127 0 163 170 113 573 0 0 0 0
8:15 AM 0 114 0 160 183 118 575 0 0 0 0
8:30 AM 0 111 0 144 157 118 530 0 0 0 0
8:45 AM 0 132 0 156 183 149 620 0 0 0 0
9:00 AM 0 117 0 140 172 138 567 0 0 0 0
9:15 AM 0 98 0 137 132 156 523 0 0 0 0

VOLUMES 0 870 0 0 1,211 0 0 0 0 1,315 0 1,001 4,397 0 0 0 0 0 0 0 0 0 0

APPROACH % 0% 100% 0% 0% 100% 0% 0% 0% 0% 57% 0% 43%
APP/DEPART 870 / 1,871 1,211 / 2,526 0 / 0 2,316 / 0 0

BEGIN PEAK HR
VOLUMES 0 484 0 0 623 0 0 0 0 693 0 498 2,298
APPROACH % 0% 100% 0% 0% 100% 0% 0% 0% 0% 58% 0% 42%
PEAK HR FACTOR 0.917 0.956 0.000 0.897 0.927
APP/DEPART 484 / 982 623 / 1,316 0 / 0 1,191 / 0 0

5:00 PM 65 255 158 100 578 0 0 0 0
5:15 PM 77 245 181 84 587 0 0 0 0
5:30 PM 81 263 186 88 618 0 0 0 0
5:45 PM 73 227 217 102 619 0 0 0 0
6:00 PM 70 225 159 104 558 0 0 0 0
6:15 PM 78 260 176 118 632 0 1 1 0
6:30 PM 75 240 188 98 601 0 0 0 0
6:45 PM 62 220 212 105 599 2 1 3 0

VOLUMES 0 581 0 0 1,935 0 0 0 0 1,477 0 799 4,792 2 2 0 0 4 0 0 0 0 0

APPROACH % 0% 100% 0% 0% 100% 0% 0% 0% 0% 65% 0% 35%
APP/DEPART 581 / 1,380 1,935 / 3,412 0 / 0 2,276 / 0 0

BEGIN PEAK HR
VOLUMES 0 302 0 0 975 0 0 0 0 738 0 412 2,427
APPROACH % 0% 100% 0% 0% 100% 0% 0% 0% 0% 64% 0% 36%
PEAK HR FACTOR 0.932 0.927 0.000 0.901 0.960
APP/DEPART 302 / 714 975 / 1,713 0 / 0 1,150 / 0 0

4TH 

NORTH SIDE

I-10 WB OFF RAMP WEST SIDE EAST SIDE I-10 WB OFF RAMP

SOUTH SIDE

4TH 

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0
9:00 AM 0 0 0 0 0 0 0
9:15 AM 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:00 PM 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 0 0
6:15 PM 0 0 0 0 0 0 0
6:30 PM 0 0 0 0 0 0 0
6:45 PM 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PM RECOUNT: 10/10/2013 WEATHER:  PARTLY CLOUDY

P
M

8:00 AM

5:30 PM

A
M

A
M

P
M



4TH 
1,598 0 1,598 0 TOTAL 1,696
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/3/13 NORTH/SOUTH: 4TH LOCATION #: 36  

SATURDAY EAST/WEST: I-10 EB CONTROL: SIGNAL                                                                                                                                        

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  4TH  4TH  I-10 EB  I-10 EB

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 1 1 1 2 0 0.5 2 0.5 X X X X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 2 76 113 110 150 20 7 67 3 548 0 0
1:15 PM 1 68 92 135 168 16 3 68 7 558 0 0
1:30 PM 1 78 120 109 173 20 6 74 3 584 0 0
1:45 PM 2 70 97 140 152 22 3 76 0 562 0 0
2:00 PM 3 63 136 141 182 25 5 91 5 651 0 0
2:15 PM 2 64 115 146 151 22 5 90 1 596 0 0
2:30 PM 4 64 140 102 145 33 3 108 6 605 0 0
2:45 PM 3 74 114 143 132 42 5 104 9 626 0 0
3:00 PM 2 78 140 155 135 45 6 103 6 670 0 0
3:15 PM 2 70 114 156 163 64 8 106 3 686 0 0
3:30 PM 1 73 130 151 169 39 7 83 2 655 0 0
3:45 PM 1 73 113 140 164 56 6 98 2 653 0 0
4:00 PM 2 85 127 126 179 50 6 98 5 678 0 0
4:15 PM 2 74 116 165 187 54 9 114 2 723 0 0
4:30 PM 5 68 138 157 192 53 8 100 12 733 0 0
4:45 PM 2 73 115 164 208 46 5 121 3 737 0 0
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 35 1,151 1,920 2,240 2,650 607 92 1,501 69 0 0 0 10,265 0 0 0 0 0 0 0 0 0 0
APPROACH % 1% 37% 62% 41% 48% 11% 6% 90% 4% 0% 0% 0%
APP/DEPART 3,106 / 1,243 5,497 / 2,719 1,662 / 5,661 0 / 642 0

BEGIN PEAK HR
VOLUMES 11 300 496 612 766 203 28 433 22 0 0 0 2,871
APPROACH % 1% 37% 61% 39% 48% 13% 6% 90% 5% 0% 0% 0%
PEAK HR FACTOR 0.943 0.946 0.936 0.000 0.974
APP/DEPART 807 / 328 1,581 / 788 483 / 1,541 0 / 214 0

4TH 4TH 
5,497  1,243  1,581  328  

    

NORTH NORTH

642   0 214   0

 WEST TOTAL EAST    WEST PEAK EAST  

1,662   5,661 483   1,541

SOUTH SOUTH

  

2,719  3,106 788  807
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4:00 PM

I
N

T
E

R
S

E
C

T
I
O

N
 T

U
R

N
I
N

G
 M

O
V

E
M

E
N

T



4TH 

NORTH

1,581 203 766 612  328
TOTAL SB SR ST SL NORTH

 

T
O

T
A

L

0
 

2
1

4
 

W
E

S
T W

R

0
 

PEAK HOUR

W
T

0
 

 TIME: 4:00 PM
5:15 PM

W
L

0
 

2
8
 

E
L TOTAL: 2,871
#REF!

 
4
3
3
 

E
T   

#REF!

2
2
 

E
R

E
A

S
T

1
,5

4
1

 
4

8
3

 

T
O

T
A

L

SOUTH NL NT NR TOTAL

788  11 300 496 807

SOUTH

W
E

S
T E
A

S
T



 

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0902-0924
9/12/13 NORTH & SOUTH: 4TH LOCATION #: 36-A  

THURSDAY EAST & WEST: I-10 EB ON RAMP - OLYMPIC CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 4TH 4TH I-10 EB ON RAMP - OLYMPIC I-10 EB ON RAMP - OLYMPIC

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 1 1 1 2 0 0.5 2 0.5 X X X X X X X X X X X

7:30 AM 1 73 147 100 163 29 2 86 2 603 0 0
7:45 AM 1 111 140 143 185 17 9 92 8 706 0 0
8:00 AM 4 110 132 130 168 33 13 113 4 707 0 0
8:15 AM 3 106 138 102 212 34 11 83 5 694 0 0
8:30 AM 6 106 146 87 169 36 6 83 12 651 0 0
8:45 AM 5 130 136 112 192 41 7 79 9 711 0 0
9:00 AM 2 96 137 101 172 23 5 95 6 637 0 0
9:15 AM 0 99 139 110 139 32 5 93 8 625 0 0

VOLUMES 22 831 1,115 885 1,400 245 58 724 54 0 0 0 5,334 0 0 0 0 0 0 0 0 0 0

APPROACH % 1% 42% 57% 35% 55% 10% 7% 87% 6% 0% 0% 0%
APP/DEPART 1,968 / 889 2,530 / 1,454 836 / 2,724 0 / 267 0

BEGIN PEAK HR
VOLUMES 18 452 552 431 741 144 37 358 30 0 0 0 2,763
APPROACH % 2% 44% 54% 33% 56% 11% 9% 84% 7% 0% 0% 0%
PEAK HR FACTOR 0.943 0.945 0.817 0.000 0.972
APP/DEPART 1,022 / 489 1,316 / 771 425 / 1,341 0 / 162 0

5:00 PM 4 62 61 105 289 23 5 87 24 660 0 0
5:15 PM 3 63 67 85 318 19 13 62 14 644 0 0
5:30 PM 5 74 48 112 314 20 6 84 23 686 0 0
5:45 PM 1 67 82 100 312 33 8 75 22 700 0 0
6:00 PM 3 64 54 105 263 20 7 77 14 607 0 0
6:15 PM 5 73 75 131 276 28 3 70 17 678 0 0
6:30 PM 2 69 62 118 288 24 5 67 18 653 0 0
6:45 PM 3 61 60 111 300 22 3 74 16 650 0 0

VOLUMES 26 533 509 867 2,360 189 50 596 148 0 0 0 5,278 0 0 0 0 0 0 0 0 0 0

APPROACH % 2% 50% 48% 25% 69% 6% 6% 75% 19% 0% 0% 0%
APP/DEPART 1,068 / 583 3,416 / 2,508 794 / 1,972 0 / 215 0

BEGIN PEAK HR
VOLUMES 13 266 258 402 1,233 95 32 308 83 0 0 0 2,690
APPROACH % 2% 50% 48% 23% 71% 5% 8% 73% 20% 0% 0% 0%
PEAK HR FACTOR 0.895 0.970 0.912 0.000 0.961
APP/DEPART 537 / 298 1,730 / 1,316 423 / 968 0 / 108 0

4TH

NORTH SIDE

I-10 EB ON RAMP - OLYMPIC WEST SIDE EAST SIDE I-10 EB ON RAMP - OLYMPIC

SOUTH SIDE

4TH

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0
9:00 AM 0 0 0 0 0 0 0
9:15 AM 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:00 PM 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 0 0
6:15 PM 0 0 0 0 0 0 0
6:30 PM 0 0 0 0 0 0 0
6:45 PM 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PM RECOUNT 10/10/2013 WEATHER:  PARTLY CLOUDY
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
9/12/13 NORTH & SOUTH: 4TH LOCATION #: 37  

THURSDAY EAST & WEST: PICO CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 4TH 4TH PICO PICO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 2 0 1 1 1 1 2 0 1 2 0 X X X X X X X X

7:30 AM 4 158 16 9 47 51 88 78 2 14 79 33 579 0 0 0 0 0
7:45 AM 11 169 19 17 46 40 62 79 4 27 62 75 611 0 0 0 0 0
8:00 AM 18 124 22 14 60 51 81 75 2 59 93 71 670 0 1 0 0 1
8:15 AM 11 146 21 14 80 69 60 68 6 24 91 49 639 0 0 0 0 0
8:30 AM 12 178 20 10 63 64 67 75 1 17 90 34 631 0 0 0 0 0
8:45 AM 12 170 26 12 50 89 78 79 3 18 93 38 668 0 0 0 0 0
9:00 AM 15 152 13 19 54 59 50 84 2 23 83 31 585 0 0 0 0 0
9:15 AM 11 149 25 6 51 64 59 83 4 11 105 19 587 0 0 0 0 0

VOLUMES 94 1,246 162 101 451 487 545 621 24 193 696 350 4,970 0 0 0 0 0 1 0 0 0 1

APPROACH % 6% 83% 11% 10% 43% 47% 46% 52% 2% 16% 56% 28%
APP/DEPART 1,502 / 2,141 1,039 / 668 1,190 / 884 1,239 / 1,277 0

BEGIN PEAK HR
VOLUMES 53 618 89 50 253 273 286 297 12 118 367 192 2,608
APPROACH % 7% 81% 12% 9% 44% 47% 48% 50% 2% 17% 54% 28%
PEAK HR FACTOR 0.905 0.883 0.930 0.759 0.973
APP/DEPART 760 / 1,096 576 / 383 595 / 436 677 / 693 0

5:00 PM 4 60 22 41 150 122 40 108 15 25 105 29 721 0 0 0 0 0
5:15 PM 7 49 27 22 149 120 46 115 11 42 128 32 748 0 0 0 0 0
5:30 PM 11 60 16 26 148 140 49 91 6 52 117 20 736 0 0 0 1 1
5:45 PM 8 63 15 33 130 128 47 114 17 43 134 21 753 0 0 1 0 1
6:00 PM 5 72 21 26 151 139 41 85 10 32 109 31 722 0 0 0 0 0
6:15 PM 7 68 13 30 148 134 52 102 13 28 82 40 717 0 0 0 0 0
6:30 PM 9 74 16 35 139 118 48 88 9 31 77 44 688 0 0 0 0 0
6:45 PM 9 65 12 32 126 122 55 91 11 30 80 38 671 0 0 0 0 0

VOLUMES 60 511 142 245 1,141 1,023 378 794 92 283 832 255 5,756 0 0 0 0 0 0 1 1 0 2

APPROACH % 8% 72% 20% 10% 47% 42% 30% 63% 7% 21% 61% 19%
APP/DEPART 713 / 1,144 2,409 / 1,516 1,264 / 1,181 1,370 / 1,915 0

BEGIN PEAK HR
VOLUMES 31 244 79 107 578 527 183 405 44 169 488 104 2,959
APPROACH % 9% 69% 22% 9% 48% 43% 29% 64% 7% 22% 64% 14%
PEAK HR FACTOR 0.903 0.959 0.888 0.942 0.982
APP/DEPART 354 / 531 1,212 / 791 632 / 591 761 / 1,046 0

4TH 

NORTH SIDE

PICO WEST SIDE EAST SIDE PICO

SOUTH SIDE

4TH 

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 14 12 20 4 50 12 10 17 4 43 2 2 3 0 7
7:45 AM 19 23 23 10 75 16 22 21 8 67 3 1 2 2 8
8:00 AM 15 14 12 5 46 15 10 9 3 37 0 4 3 2 9
8:15 AM 13 9 10 7 39 10 9 6 5 30 3 0 4 2 9
8:30 AM 12 12 14 6 44 10 9 11 6 36 2 3 3 0 8
8:45 AM 7 13 5 9 34 6 11 5 9 31 1 2 0 0 3
9:00 AM 9 13 6 5 33 6 11 3 5 25 3 2 3 0 8
9:15 AM 7 10 9 9 35 4 9 5 7 25 3 1 4 2 10

TOTAL 96 106 99 55 356 79 91 77 47 294 17 15 22 8 62

5:00 PM 13 15 17 16 61 10 15 14 13 52 3 0 3 3 9
5:15 PM 11 15 9 5 40 8 11 9 1 29 3 4 0 4 11
5:30 PM 18 20 17 12 67 14 19 14 10 57 4 1 3 2 10
5:45 PM 8 19 11 13 51 6 17 9 10 42 2 2 2 3 9
6:00 PM 19 17 7 16 59 17 15 7 13 52 2 2 0 3 7
6:15 PM 5 25 12 8 50 5 24 12 6 47 0 1 0 2 3
6:30 PM 10 17 8 4 39 8 17 7 3 35 2 0 1 1 4
6:45 PM 8 15 10 10 43 7 13 9 7 36 1 2 1 3 7

TOTAL 92 143 91 84 410 75 131 81 63 350 17 12 10 21 60

WEATHER: PARTLY CLOUDY
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/11/13 NORTH/SOUTH: 4TH LOCATION #: 37  
SUNDAY EAST/WEST: PICO CONTROL: SIGNAL                                                                                                                                      

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  4TH  4TH  PICO  PICO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 1 2 0 1 1 1 1 2 0 1 2 0 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 14 61 16 22 43 74 90 115 14 29 186 34 698 0 0 0 0 0 0 0
1:15 PM 12 97 26 22 43 69 81 107 8 41 201 50 757 0 2 0 2 0 0 0
1:30 PM 10 79 20 20 49 80 85 106 6 49 211 36 751 1 0 0 1 0 0 0
1:45 PM 1 81 17 19 33 52 88 83 9 40 198 31 652 0 0 0 0 0 0 0
2:00 PM 8 68 17 16 48 73 81 101 13 26 199 24 674 0 0 0 0 0 0 0
2:15 PM 7 83 22 14 35 62 91 114 10 32 199 30 699 0 0 0 0 0 0 0
2:30 PM 9 85 32 13 48 69 104 107 14 45 186 28 740 0 0 2 2 0 1 1
2:45 PM 10 61 19 17 50 56 114 127 15 39 188 40 736 0 0 0 0 0 0 0
3:00 PM 11 83 24 18 50 59 101 125 12 42 152 32 709 0 1 0 1 0 0 0
3:15 PM 5 91 17 21 49 66 107 142 14 33 194 28 767 0 0 0 0 0 0 0
3:30 PM 7 77 29 23 52 100 94 130 7 36 178 20 753 0 0 0 0 1 0 1
3:45 PM 11 70 30 22 50 89 98 129 11 28 150 24 712 1 0 0 1 0 0 0
4:00 PM 8 94 34 29 77 97 85 127 6 27 159 26 769 0 0 0 0 0 0 0
4:15 PM 7 72 31 29 58 86 106 149 4 30 155 16 743 0 0 0 0 0 0 0
4:30 PM 6 86 44 33 77 112 103 140 7 31 104 23 766 0 1 0 1 0 1 1
4:45 PM 7 73 30 30 71 103 117 131 4 26 108 15 715 0 0 0 0 0 0 0
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 133 1,261 408 348 833 1,247 1,545 1,933 154 554 2,768 457 11,641 2 4 0 2 8 1 0 2 0 3
APPROACH % 7% 70% 23% 14% 34% 51% 43% 53% 4% 15% 73% 12%
APP/DEPART 1,802 / 3,263 2,428 / 1,541 3,632 / 2,689 3,779 / 4,148 0

BEGIN PEAK HR
VOLUMES 31 332 110 95 228 352 384 528 38 124 681 98 3,001
APPROACH % 7% 70% 23% 14% 34% 52% 40% 56% 4% 14% 75% 11%
PEAK HR FACTOR 0.869 0.831 0.903 0.885 0.976
APP/DEPART 473 / 814 675 / 390 950 / 733 903 / 1,064 0

4TH 4TH
2,428  3,263  675  814  

    

NORTH NORTH

4,148   3,779 1,064   903

 WEST TOTAL EAST    WEST PEAK EAST  

3,632   2,689 950   733

SOUTH SOUTH

  

1,541  1,802 390  473
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0902-0924
11/6/13 NORTH & SOUTH: APPIAN LOCATION #: 158  

WEDNESDAY EAST & WEST: SEASIDE TERRACE CONTROL: 4-WAY STOP

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 APPIAN APPIAN SEASIDE TERRACE SEASIDE TERRACE

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 0 1 0 0 1 0 0 1 0 0 1 1 X X X X X X X X

7:30 AM 3 4 3 0 2 0 0 0 0 4 5 9 30 0 0 0 0 0 0 0 0
7:45 AM 1 6 3 1 1 0 0 0 1 6 0 4 23 0 0 0 0 0 1 0 1
8:00 AM 2 11 2 0 1 0 1 0 0 2 1 8 28 0 0 0 0 0 0 1 1
8:15 AM 2 9 5 4 2 0 0 0 1 6 2 11 42 0 0 0 0 0 0 1 1
8:30 AM 2 13 5 1 0 0 1 0 0 5 1 16 44 0 0 0 0 1 0 0 1
8:45 AM 1 8 4 0 2 0 0 0 2 4 2 15 38 0 0 0 0 0 1 0 1
9:00 AM 1 11 9 1 3 0 0 1 0 2 2 12 42 0 0 0 0 0 0 0 0
9:15 AM 1 15 9 1 1 0 0 0 0 10 4 8 49 0 0 0 0 0 0 0 0

VOLUMES 13 77 40 8 12 0 2 1 4 39 17 83 296 0 0 0 0 0 1 2 0 2 5

APPROACH % 10% 59% 31% 40% 60% 0% 29% 14% 57% 28% 12% 60%
APP/DEPART 130 / 162 20 / 55 7 / 49 139 / 30 0

BEGIN PEAK HR
VOLUMES 5 47 27 3 6 0 1 1 2 21 9 51 173
APPROACH % 6% 59% 34% 33% 67% 0% 25% 25% 50% 26% 11% 63%
PEAK HR FACTOR 0.790 0.563 0.500 0.920 0.883
APP/DEPART 79 / 99 9 / 29 4 / 31 81 / 14 0

5:00 PM 3 11 15 5 2 0 0 1 0 15 1 3 56 1 0 0 1 0 2 0 2
5:15 PM 0 5 14 7 3 0 0 2 2 8 3 5 49 0 0 1 1 1 1 0 2
5:30 PM 4 4 7 3 2 0 1 4 2 20 3 4 54 1 1 0 2 0 0 0 0
5:45 PM 3 5 12 4 5 1 0 0 5 16 3 2 56 1 0 0 1 0 0 1 1
6:00 PM 1 2 7 2 3 0 1 0 0 16 2 6 40 0 0 0 0 0 0 1 1
6:15 PM 2 6 7 0 2 0 0 0 2 7 1 0 27 1 0 0 1 0 0 1 1
6:30 PM 3 0 3 2 1 0 1 0 0 2 1 0 13 1 0 1 2 0 0 0 0
6:45 PM 2 4 10 4 0 0 2 0 0 2 0 4 28 0 0 0 0 0 0 0 0

VOLUMES 18 37 75 27 18 1 5 7 11 86 14 24 323 5 1 0 2 8 1 3 0 3 7

APPROACH % 14% 28% 58% 59% 39% 2% 22% 30% 48% 69% 11% 19%
APP/DEPART 130 / 66 46 / 115 23 / 109 124 / 33 0

BEGIN PEAK HR
VOLUMES 10 25 48 19 12 1 1 7 9 59 10 14 215
APPROACH % 12% 30% 58% 59% 38% 3% 6% 41% 53% 71% 12% 17%
PEAK HR FACTOR 0.716 0.800 0.607 0.769 0.960
APP/DEPART 83 / 40 32 / 80 17 / 74 83 / 21 0

APPIAN 

NORTH SIDE

SEASIDE TERRACE WEST SIDE EAST SIDE SEASIDE TERRACE

SOUTH SIDE

APPIAN 

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 4 3 2 0 9 3 3 2 0 8 1 0 0 0 1
7:45 AM 10 1 3 1 15 8 0 3 0 11 2 1 0 1 4
8:00 AM 6 1 4 4 15 3 1 2 4 10 3 0 2 0 5
8:15 AM 1 6 2 5 14 0 2 1 5 8 1 4 1 0 6
8:30 AM 5 6 1 3 15 3 3 1 0 7 2 3 0 3 8
8:45 AM 14 2 2 2 20 11 1 2 2 16 3 1 0 0 4
9:00 AM 6 4 2 4 16 2 3 2 3 10 4 1 0 1 6
9:15 AM 6 4 1 7 18 4 3 1 7 15 2 1 0 0 3

TOTAL 52 27 17 26 122 34 16 14 21 85 18 11 3 5 37

5:00 PM 13 6 12 7 38 12 4 11 7 34 1 2 1 0 4
5:15 PM 21 9 1 12 43 13 7 0 12 32 8 2 1 0 11
5:30 PM 7 5 1 1 14 6 4 1 1 12 1 1 0 0 2
5:45 PM 9 7 2 6 24 9 3 2 2 16 0 4 0 4 8
6:00 PM 17 4 0 4 25 13 2 0 4 19 4 2 0 0 6
6:15 PM 15 3 4 4 26 7 2 3 4 16 8 1 1 0 10
6:30 PM 22 7 9 8 46 17 5 8 5 35 5 2 1 3 11
6:45 PM 14 8 7 8 37 11 5 6 6 28 3 3 1 2 9

TOTAL 118 49 36 50 253 88 32 31 41 192 30 17 5 9 61

WEATHER:  SUNNY
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
11/5/13 NORTH & SOUTH: APPIAN-OCEAN LOCATION #: 159  

TUESDAY EAST & WEST: PICO CONTROL: 4 WAY STOP

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 APPIAN-OCEAN APPIAN-OCEAN PICO PICO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: 0 1 0 0 1 0 0 1 0 0 1 0 X X X X X X X X

7:30 AM 1 5 8 11 3 0 0 2 0 6 1 31 68 1 1 0 0 0
7:45 AM 1 9 10 16 4 0 0 2 1 10 1 33 87 1 1 0 0 0
8:00 AM 0 11 11 22 1 1 1 0 0 7 4 29 87 2 2 0 0 0
8:15 AM 3 6 10 17 5 4 6 7 1 18 6 30 113 4 4 0 0 0
8:30 AM 0 8 25 20 4 3 2 7 0 13 6 39 127 1 1 0 0 0
8:45 AM 1 13 13 11 4 5 8 4 6 11 10 39 125 2 2 0 0 0
9:00 AM 0 6 15 17 5 5 7 8 0 17 12 30 122 1 1 0 0 0
9:15 AM 1 12 8 9 2 7 9 8 0 9 5 47 117 2 2 1 0 1

VOLUMES 7 70 100 123 28 25 33 38 8 91 45 278 846 0 0 0 14 14 0 1 0 0 1

APPROACH % 4% 40% 56% 70% 16% 14% 42% 48% 10% 22% 11% 67%
APP/DEPART 177 / 381 176 / 127 79 / 261 414 / 77 0

BEGIN PEAK HR
VOLUMES 2 39 61 57 15 20 26 27 6 50 33 155 491
APPROACH % 2% 38% 60% 62% 16% 22% 44% 46% 10% 21% 14% 65%
PEAK HR FACTOR 0.773 0.852 0.819 0.975 0.967
APP/DEPART 102 / 220 92 / 71 59 / 145 238 / 55 0

5:00 PM 2 4 16 34 21 14 5 14 2 25 6 30 173 5 5 0 0 0
5:15 PM 2 1 9 44 12 10 8 14 3 20 10 25 158 3 3 0 1 1
5:30 PM 1 2 10 39 12 12 9 10 0 25 6 20 146 2 2 0 1 1
5:45 PM 2 6 10 27 13 5 8 3 3 19 4 23 123 1 1 0 0 0
6:00 PM 0 5 17 48 15 6 8 9 2 20 11 28 169 1 1 0 0 0
6:15 PM 1 4 9 31 10 6 8 7 1 14 11 18 120 2 2 0 0 0
6:30 PM 1 1 11 33 6 6 7 6 1 25 7 21 125 5 5 0 0 0
6:45 PM 2 2 14 15 3 4 9 11 2 21 14 17 114 4 4 0 0 0

VOLUMES 11 25 96 271 92 63 62 74 14 169 69 182 1,128 0 0 0 23 23 0 0 0 2 2

APPROACH % 8% 19% 73% 64% 22% 15% 41% 49% 9% 40% 16% 43%
APP/DEPART 132 / 269 426 / 275 150 / 441 420 / 143 0

BEGIN PEAK HR
VOLUMES 7 13 45 144 58 41 30 41 8 89 26 98 600
APPROACH % 11% 20% 69% 59% 24% 17% 38% 52% 10% 42% 12% 46%
PEAK HR FACTOR 0.739 0.880 0.790 0.873 0.867
APP/DEPART 65 / 141 243 / 155 79 / 230 213 / 74 0

APPIAN-OCEAN

NORTH SIDE

PICO WEST SIDE EAST SIDE PICO

SOUTH SIDE

APPIAN-OCEAN

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 15 7 2 8 32 15 7 2 8 32 0 0 0 0 0
7:45 AM 18 7 3 13 41 17 5 3 12 37 1 2 0 1 4
8:00 AM 13 12 3 15 43 13 9 1 12 35 0 3 2 3 8
8:15 AM 17 10 3 15 45 17 10 3 13 43 0 0 0 2 2
8:30 AM 10 11 2 12 35 10 10 0 11 31 0 1 2 1 4
8:45 AM 10 17 1 19 47 9 15 1 15 40 1 2 0 4 7
9:00 AM 13 17 1 13 44 13 16 1 12 42 0 1 0 1 2
9:15 AM 17 9 2 5 33 17 9 2 5 33 0 0 0 0 0

TOTAL 113 90 17 100 320 111 81 13 88 293 2 9 4 12 27

5:00 PM 12 26 6 12 56 12 23 5 10 50 0 3 1 2 6
5:15 PM 25 23 5 27 80 24 21 4 27 76 1 2 1 0 4
5:30 PM 39 9 2 18 68 36 8 2 15 61 3 1 0 3 7
5:45 PM 22 20 6 28 76 22 20 6 28 76 0 0 0 0 0
6:00 PM 19 18 4 25 66 19 17 4 24 64 0 1 0 1 2
6:15 PM 14 18 8 17 57 14 18 8 17 57 0 0 0 0 0
6:30 PM 9 14 1 29 53 9 14 1 26 50 0 0 0 3 3
6:45 PM 10 8 3 17 38 10 8 3 17 38 0 0 0 0 0

TOTAL 150 136 35 173 494 146 129 33 164 472 4 7 2 9 22

WEATHER: SUNNY
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/11/13 NORTH/SOUTH: APPIAN LOCATION #: 159  
SUNDAY EAST/WEST: PICO CONTROL: 1 WAY STOP SB                                                                                                                                        

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  APPIAN  APPIAN  PICO  PICO

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: X X X 0.5 X 0.5 0 1 X X 1 0 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 51 8 12 12 13 68 164 0 0 0 0 0
1:15 PM 51 8 16 6 19 50 150 0 0 0 0 0
1:30 PM 60 7 15 11 16 47 156 0 0 0 0 0
1:45 PM 61 11 13 9 12 68 174 0 0 0 0 0
2:00 PM 37 14 10 13 12 50 136 0 0 0 0 0
2:15 PM 40 18 13 21 10 49 151 0 3 0 0 3
2:30 PM 44 16 4 20 10 82 176 0 7 0 0 7
2:45 PM 79 20 8 15 7 73 202 0 3 0 0 3
3:00 PM 44 24 5 24 3 66 166 0 2 0 0 2
3:15 PM 45 13 5 17 7 65 152 0 0 1 1 2
3:30 PM 54 15 11 15 8 63 166 0 2 0 0 2
3:45 PM 49 8 5 10 6 62 140 0 1 0 0 1
4:00 PM 52 8 9 8 17 51 145 0 0 0 0 0
4:15 PM 58 10 12 15 12 68 175 0 1 0 0 1
4:30 PM 45 9 5 8 6 55 128 0 0 0 0 0
4:45 PM 42 10 7 11 9 57 136 0 4 0 0 4
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 0 0 0 812 0 199 150 215 0 0 167 974 2,517 0 0 0 0 0 0 23 1 1 25
APPROACH % 0% 0% 0% 80% 0% 20% 41% 59% 0% 0% 15% 85%
APP/DEPART 0 / 1,124 1,011 / 0 365 / 1,027 1,141 / 366 0

BEGIN PEAK HR
VOLUMES 0 0 0 212 0 73 22 76 0 0 27 286 696
APPROACH % 0% 0% 0% 74% 0% 26% 22% 78% 0% 0% 9% 91%
PEAK HR FACTOR 0.000 0.720 0.845 0.851 0.861
APP/DEPART 0 / 308 285 / 0 98 / 288 313 / 100 0

APPIAN APPIAN
1,011  1,124  285  308  

    

NORTH NORTH

366   1,141 100   313

 WEST TOTAL EAST    WEST PEAK EAST  

365   1,027 98   288

SOUTH SOUTH

  

0  0 0  0
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
9/10/13 NORTH & SOUTH: OCEAN LOCATION #: 170  

TUESDAY EAST & WEST: BROADWAY CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 OCEAN OCEAN BROADWAY BROADWAY

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: X 2 0 1 2 X X X X 1 X 1 X X X X X X X X

7:30 AM 191 13 9 76 11 21 321 0 0 0 0
7:45 AM 182 16 7 112 13 26 356 0 0 3 3
8:00 AM 157 21 19 116 19 19 351 0 0 0 0
8:15 AM 192 28 8 104 16 28 376 0 0 1 1
8:30 AM 174 22 21 122 19 23 381 0 1 3 4
8:45 AM 186 32 18 124 29 29 418 0 0 2 2
9:00 AM 163 39 14 108 22 31 377 0 0 0 0
9:15 AM 161 23 13 125 22 24 368 0 0 1 1

VOLUMES 0 1,406 194 109 887 0 0 0 0 151 0 201 2,948 0 0 0 0 0 0 1 0 10 11

APPROACH % 0% 88% 12% 11% 89% 0% 0% 0% 0% 43% 0% 57%
APP/DEPART 1,600 / 1,607 996 / 1,038 0 / 303 352 / 0 0

BEGIN PEAK HR
VOLUMES 0 715 121 61 458 0 0 0 0 86 0 111 1,552
APPROACH % 0% 86% 14% 12% 88% 0% 0% 0% 0% 44% 0% 56%
PEAK HR FACTOR 0.950 0.907 0.000 0.849 0.928
APP/DEPART 836 / 826 519 / 544 0 / 182 197 / 0 0

5:00 PM 126 33 13 207 32 39 450 0 0 2 2
5:15 PM 141 29 16 205 37 39 467 0 1 8 9
5:30 PM 170 43 13 183 32 41 482 0 1 6 7
5:45 PM 180 26 9 187 28 48 478 0 0 4 4
6:00 PM 156 44 14 197 45 42 498 0 0 5 5
6:15 PM 157 36 18 197 34 39 481 0 0 2 2
6:30 PM 145 28 9 161 51 40 434 0 0 8 8
6:45 PM 177 33 16 173 31 45 475 0 0 2 2

VOLUMES 0 1,252 272 108 1,510 0 0 0 0 290 0 333 3,765 0 0 0 0 0 0 2 0 37 39

APPROACH % 0% 82% 18% 7% 93% 0% 0% 0% 0% 47% 0% 53%
APP/DEPART 1,524 / 1,585 1,618 / 1,800 0 / 380 623 / 0 0

BEGIN PEAK HR
VOLUMES 0 663 149 54 764 0 0 0 0 139 0 170 1,939
APPROACH % 0% 82% 18% 7% 93% 0% 0% 0% 0% 45% 0% 55%
PEAK HR FACTOR 0.953 0.951 0.000 0.888 0.973
APP/DEPART 812 / 833 818 / 903 0 / 203 309 / 0 0

OCEAN

NORTH SIDE

BROADWAY WEST SIDE EAST SIDE BROADWAY

SOUTH SIDE

OCEAN

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 16 11 15 0 42 15 9 8 32 1 2 7 10
7:45 AM 20 10 18 0 48 20 7 16 43 0 3 2 5
8:00 AM 19 14 19 0 52 19 12 11 42 0 2 8 10
8:15 AM 22 8 27 0 57 21 8 21 50 1 0 6 7
8:30 AM 25 23 28 0 76 24 20 25 69 1 3 3 7
8:45 AM 22 14 24 0 60 22 13 13 48 0 1 11 12
9:00 AM 22 11 36 0 69 20 11 27 58 2 0 9 11
9:15 AM 21 28 28 0 77 18 25 22 65 3 3 6 12

TOTAL 167 119 195 0 481 159 105 143 0 407 8 14 52 0 74

5:00 PM 99 58 64 0 221 95 47 60 202 4 11 4 19
5:15 PM 58 69 92 0 219 53 68 76 197 5 1 16 22
5:30 PM 41 82 78 0 201 41 75 71 187 0 7 7 14
5:45 PM 63 70 83 0 216 62 62 76 200 1 8 7 16
6:00 PM 96 83 93 0 272 96 76 84 256 0 7 9 16
6:15 PM 79 70 101 0 250 75 67 94 236 4 3 7 14
6:30 PM 78 167 125 0 370 71 159 115 345 7 8 10 25
6:45 PM 73 123 113 0 309 73 120 106 299 0 3 7 10

TOTAL 587 722 749 0 2,058 566 674 682 0 1,922 21 48 67 0 136

WEATHER: AM MOSTLY CLOUDY   PM SUNNY
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/17/13 NORTH/SOUTH: OCEAN LOCATION #: 170  

SATURDAY EAST/WEST: BROADWAY CONTROL: SIGNAL                                                                                                                                        

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  OCEAN  OCEAN  BROADWAY  BROADWAY

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: X 2 1 1 2 X X X X 1 X 1 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 0 182 40 10 201 50 28 511 0 0 0 0 9 9
1:15 PM 0 176 40 21 197 45 26 505 0 0 0 0 5 5
1:30 PM 0 199 43 27 205 52 36 562 0 0 0 0 8 8
1:45 PM 0 172 36 12 163 25 21 429 0 0 0 0 1 1
2:00 PM 0 182 41 22 213 35 30 523 0 0 0 0 9 9
2:15 PM 0 168 46 16 219 52 33 534 0 0 0 0 19 19
2:30 PM 0 179 40 18 213 47 35 532 0 0 0 0 6 6
2:45 PM 0 179 53 20 202 60 24 538 0 0 0 1 1 2
3:00 PM 0 215 43 18 205 50 27 558 0 0 0 0 9 9
3:15 PM 1 210 41 17 208 52 25 554 1 1 2 0 5 5
3:30 PM 2 189 52 21 220 49 18 551 2 0 2 1 3 4
3:45 PM 0 214 39 17 220 54 28 572 0 0 0 0 1 1
4:00 PM 0 214 48 24 204 45 26 561 0 0 0 0 5 5
4:15 PM 0 187 41 19 207 47 39 540 0 0 0 0 3 3
4:30 PM 4 194 53 15 182 57 33 538 4 0 4 0 5 5
4:45 PM 1 202 49 27 197 44 34 554 1 1 2 0 4 4
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 8 3,062 705 304 3,256 0 0 0 0 764 0 463 8,562 8 2 0 0 10 0 2 0 93 95
APPROACH % 0% 81% 19% 9% 91% 0% 0% 0% 0% 62% 0% 38%
APP/DEPART 3,775 / 3,525 3,560 / 4,020 0 / 1,009 1,227 / 8 0

BEGIN PEAK HR
VOLUMES 3 827 180 79 852 0 0 0 0 200 0 97 2,238
APPROACH % 0% 82% 18% 8% 92% 0% 0% 0% 0% 67% 0% 33%
PEAK HR FACTOR 0.964 0.966 0.000 0.905 0.978
APP/DEPART 1,010 / 924 931 / 1,052 0 / 259 297 / 3 0

OCEAN OCEAN
3,560  3,525  931  924  

    

NORTH NORTH

8   1,227 3   297

 WEST TOTAL EAST    WEST PEAK EAST  

0   1,009 0   259

SOUTH SOUTH

  

4,020  3,775 1,052  1,010
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0920-0924
10/24/13 NORTH & SOUTH: MAIN LOCATION #: 659  

THURSDAY EAST & WEST: OLYMPIC CONTROL: SIGNAL

 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS LEFT TURN BIKES
 MAIN MAIN OLYMPIC OLYMPIC

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: X 1 0 1 1 X X X X 0.5 X 0.5 X X X X X X X X

7:30 AM 2 62 73 31 38 29 1 236 2 0 2 0 0
7:45 AM 1 83 72 43 50 23 10 282 1 0 1 0 0
8:00 AM 0 81 69 37 44 55 5 291 0 0 0 1 1
8:15 AM 2 73 68 17 44 36 4 244 2 0 2 0 0
8:30 AM 0 83 62 23 43 38 5 254 0 0 0 2 2
8:45 AM 0 87 83 26 42 24 4 266 0 0 0 0 0
9:00 AM 0 109 51 21 41 25 14 261 0 0 0 0 0
9:15 AM 0 84 70 22 29 35 8 248 0 0 0 0 0

VOLUMES 5 662 548 220 331 0 0 0 0 265 0 51 2,082 5 0 0 0 5 0 0 0 3 3

APPROACH % 0% 54% 45% 40% 60% 0% 0% 0% 0% 84% 0% 16%
APP/DEPART 1,215 / 713 551 / 596 0 / 768 316 / 5 0

BEGIN PEAK HR
VOLUMES 3 320 271 120 181 0 0 0 0 152 0 24 1,071
APPROACH % 1% 54% 46% 40% 60% 0% 0% 0% 0% 86% 0% 14%
PEAK HR FACTOR 0.952 0.809 0.000 0.733 0.920
APP/DEPART 594 / 344 301 / 333 0 / 391 176 / 3 0

5:00 PM 0 69 27 36 108 26 14 280 0 1 1 0 0
5:15 PM 0 65 32 36 77 14 5 229 0 0 0 2 2
5:30 PM 1 72 23 42 91 37 9 275 1 0 1 1 1
5:45 PM 0 73 31 40 85 24 10 263 0 0 0 0 0
6:00 PM 0 87 33 59 101 34 9 323 0 0 0 0 0
6:15 PM 0 70 39 32 74 22 10 247 0 0 0 0 0
6:30 PM 0 67 25 53 82 16 8 251 0 0 0 0 0
6:45 PM 0 57 26 47 45 27 5 207 0 0 0 2 2

VOLUMES 1 560 236 345 663 0 0 0 0 200 0 70 2,075 1 1 0 0 2 0 0 0 5 5

APPROACH % 0% 70% 30% 34% 66% 0% 0% 0% 0% 74% 0% 26%
APP/DEPART 797 / 630 1,008 / 863 0 / 581 270 / 1 0

BEGIN PEAK HR
VOLUMES 1 302 126 173 351 0 0 0 0 117 0 38 1,108
APPROACH % 0% 70% 29% 33% 67% 0% 0% 0% 0% 75% 0% 25%
PEAK HR FACTOR 0.894 0.819 0.000 0.842 0.858
APP/DEPART 429 / 340 524 / 468 0 / 299 155 / 1 0

MAIN

NORTH SIDE

OLYMPIC WEST SIDE EAST SIDE OLYMPIC

SOUTH SIDE

MAIN

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS BICYCLE CROSSINGS
N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:30 AM 1 2 23 0 26 1 2 15 18 0 0 8 8
7:45 AM 6 0 19 0 25 6 0 11 17 0 0 8 8
8:00 AM 2 0 35 0 37 2 0 18 20 0 0 17 17
8:15 AM 1 1 25 0 27 1 1 14 16 0 0 11 11
8:30 AM 1 4 28 0 33 1 4 16 21 0 0 12 12
8:45 AM 2 4 37 0 43 2 4 22 28 0 0 15 15
9:00 AM 1 0 29 0 30 1 0 18 19 0 0 11 11
9:15 AM 0 1 36 0 37 0 0 23 23 0 1 13 14

TOTAL 14 12 232 0 258 14 11 137 0 162 0 1 95 0 96

5:00 PM 1 1 30 0 32 1 0 24 25 0 1 6 7
5:15 PM 0 2 30 0 32 0 2 25 27 0 0 5 5
5:30 PM 1 1 22 0 24 1 1 15 17 0 0 7 7
5:45 PM 1 1 34 0 36 0 1 23 24 1 0 11 12
6:00 PM 0 2 28 0 30 0 2 17 19 0 0 11 11
6:15 PM 0 1 23 0 24 0 1 14 15 0 0 9 9
6:30 PM 0 0 24 0 24 0 0 20 20 0 0 4 4
6:45 PM 0 0 20 0 20 0 0 9 9 0 0 11 11

TOTAL 3 8 211 0 222 2 7 147 0 156 1 1 64 0 66

WEATHER: AM OVERCAST  PM SUNNY

P
M

7:45 AM

5:30 PM

A
M

A
M

P
M



MAIN
825 0 532 293 TOTAL 684

524 0 351 173 PM 340

301 0 181 120 AM 344

176 
155 

331 

4 1
 

3
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4
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62 

PEAK HOUR 0
 

0
 

0 

TO
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L
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M AM 7:45 AM

9:15 AM

1
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1
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269 

0 0
 

0
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L
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0
 

PM 5:30 PM
6:45 PM

0 0
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3
9
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690 

0 0 0 

333 AM 3 320 271 594
468 PM 1 302 126 429

801 Total 4 622 397 1,023
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: SANTA MONICA PROJECT #: CA13-0712-0214  
8/17/13 NORTH/SOUTH: MAIN LOCATION #: 659  

SATURDAY EAST/WEST: OLYMPIC CONTROL: 1 WAY STOP WB                                                                                                                                      

 NOTES: AM ▲

PM N
MD ◄ W E ►  

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND VEHICLE U-TURNS BIKE LEFT TURNS
  MAIN  MAIN  OLYMPIC  OLYMPIC

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL NL SL EL WL TTL
LANES: X 1 0 1 1 X X X X 0.5 X 0.5 X X X X X X X X

12:30 PM 0 0 0
12:45 PM 0 0 0
1:00 PM 1 79 31 39 43 0 0 0 0 8 0 28 229 0 0 0 0 0
1:15 PM 1 88 22 43 48 0 0 1 0 18 0 20 241 0 0 0 1 1
1:30 PM 1 78 37 54 38 0 0 0 0 7 1 13 229 0 0 0 0 0
1:45 PM 0 74 27 48 43 0 0 0 0 8 0 19 219 0 0 0 0 0
2:00 PM 0 83 33 68 45 0 0 0 0 6 0 20 255 0 1 1 1 1
2:15 PM 0 87 41 49 44 0 0 0 0 7 1 24 253 0 0 0 0 0
2:30 PM 0 86 40 56 35 0 0 0 0 19 0 25 261 0 0 0 1 1
2:45 PM 0 82 40 58 49 0 0 0 0 11 0 18 258 0 0 0 0 0
3:00 PM 1 75 33 59 45 0 0 0 0 14 0 24 251 0 0 0 0 0
3:15 PM 0 89 30 64 49 0 0 1 0 6 0 19 258 0 0 0 2 2
3:30 PM 0 68 36 62 35 0 0 0 2 13 0 18 234 0 0 0 2 2
3:45 PM 0 69 35 68 58 0 0 0 0 7 0 22 259 0 0 0 0 0
4:00 PM 0 78 38 61 42 0 0 1 0 13 0 23 256 1 1 2 0 0
4:15 PM 0 75 36 84 46 0 0 0 0 13 0 25 279 0 0 0 0 0
4:30 PM 0 78 32 66 56 0 0 0 0 8 0 23 263 0 0 0 0 0
4:45 PM 0 72 53 64 52 0 0 0 0 10 0 22 273 0 0 0 0 0
5:00 PM 0 0 0
5:15 PM 0 0 0

VOLUMES 4 1,261 564 943 728 0 0 3 2 168 2 343 4,018 0 1 0 2 3 0 0 0 7 7
APPROACH % 0% 69% 31% 56% 44% 0% 0% 60% 40% 33% 0% 67%
APP/DEPART 1,829 / 1,604 1,671 / 898 5 / 1,510 513 / 6 0

BEGIN PEAK HR
VOLUMES 0 303 159 275 196 0 0 1 0 44 0 93 1,071
APPROACH % 0% 66% 34% 58% 42% 0% 0% 100% 0% 32% 0% 68%
PEAK HR FACTOR 0.924 0.906 0.250 0.901 0.960
APP/DEPART 462 / 396 471 / 240 1 / 435 137 / 0 0

MAIN MAIN
1,671  1,604  471  396  

    

NORTH NORTH

6   513 0   137

 WEST TOTAL EAST    WEST PEAK EAST  

5   1,510 1   435

SOUTH SOUTH

  

898  1,829 240  462

 

 WEATHER: PARTLY CLOUDY

4:00 PM

IN
T

E
R

S
E

C
T

IO
N

 T
U

R
N

IN
G

 M
O

V
E

M
E

N
T



MAIN

NORTH

471 0 196 275  396
TOTAL SB SR ST SL NORTH

 

T
O

T
A

L

1
3

7
 

0
 

W
E

S
T W

R

9
3
 

PEAK HOUR

W
T

0
 

 TIME: 4:00 PM
5:15 PM

W
L

4
4
 

0
 

E
L TOTAL: 1,071

#REF!

 

1
 

E
T   
#REF!

0
 

E
R

E
A

S
T

4
3

5
 

1
 

T
O

T
A

L

SOUTH NL NT NR TOTAL

240  0 303 159 462

SOUTH

W
E

S
T E
A

S
T



 

 

APPENDIX C:  

LEVEL OF SERVICE WORKSHEETS  
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Intersection Analysis Summary

8/10/2015Report File: \...\EX_Base_MD.pdf

Scenario: Base ScenarioVistro File: \...\SM_Weekend_MD.vistro

A8.1NWBTHCM2010All-way stopAppian / Moss1023808

B15.60.569SEBLHCM2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B11.9SEBLHCM2010All-way stopOLYMPIC / MAIN514

E40.70.593NEBRHCM2010Two-way stopOcean Ave / Seaside Ter.177

A9.2SWBTHCM2010All-way stop
Avenida Mazatlan/ Olympic

Dr.
176

A8.90.366SWBLHCM2010Signalized
OCEAN

AVENUE/BROADWAY
170

B10.0SEBLHCM2010All-way stopAPPIAN / PICO159

A8.3NWBTHCM2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C27.70.583NWBLHCM2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

F101.01.076SEBLHCM2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

C26.50.625WBRHCM2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C32.30.654NEBLHCM2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C28.00.484NWBRHCM2010Signalized
MAIN STREET/PICO

BOULEVARD
17

C25.20.797NWBRHCM2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C33.20.341SWBTHCM2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C30.30.502NWBLHCM2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C28.70.602NEBLHCM2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

D49.40.847SWBRHCM2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

E71.00.943WBRHCM2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value; for
all other control types, they are taken for the whole intersection.

A9.60.281NEBRHCM2010Two-way stopPCH / Lot1 North1492285
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0.943Volume to Capacity (v/c):

ELevel Of Service:

71.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

yesyesnoyesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononononononoPresence of On-Street Parking

192813428019123237342552125130Total Analysis Volume [veh/h]

570310704788986130633Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.97880.97880.97881.00000.95470.95470.86460.86460.86460.93640.93640.9364Peak Hour Factor

192753419018253132292248823122Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

192753419018253132292248823122Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononoPedestrian Recall

nonononoMaximum Recall

yesnoyesnoMinimum Recall

0.02.62.60.02.62.60.00.02.62.60.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.00.02.02.00.00.0l1, Start-Up Lost Time [s]

0100010000101000Pedestrian Clearance [s]

070070007700Walk [s]

0.02.02.00.02.02.00.00.02.02.00.00.0Vehicle Extension [s]

060200602000303000Split [s]

0.01.01.00.01.01.00.00.01.01.00.00.0All red [s]

0.03.63.60.03.63.60.00.03.63.60.00.0Amber [s]

030300303000303000Maximum Green [s]

077077007700Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

1Auxiliary Signal Groups

047083005100Signal Group

PermissPermissProtectePermissPermissProtectePermissPermissPermissSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

140Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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822.95757.00533.10716.6851.6041.181564.3195th-Percentile Queue Length [ft]

32.9230.2821.3228.672.061.6562.5795th-Percentile Queue Length [veh]

618.95562.52374.43528.2228.6722.881001.0350th-Percentile Queue Length [ft]

24.7622.5014.9821.131.150.9240.0450th-Percentile Queue Length [veh]

nonoyesyesnoyesyesCritical Lane Group

CCEDEEFLane Group LOS

27.6824.4056.5846.2768.6168.79420.93d, Delay for Lane Group [s/veh]

0.830.830.950.910.510.451.78X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

6.873.674.917.202.322.14363.63d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.040.500.040.040.50k, delay calibration

20.8020.7351.6839.0766.3066.6557.30d1, Uniform Delay [s]

1175224445121056355293c, Capacity [veh/h]

1893361818105176177417741615s, saturation flow rate [veh/h]

0.520.510.240.370.020.010.32(v / s)_i Volume / Saturation Flow Rate

0.620.620.250.410.040.030.18g / C, Green / Cycle

878735575425g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLLRLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

46.27 0.0068.61 56.58 27.6825.510.000.00 0.00d_M, Delay for Movement [s/veh] 0.00420.93 68.79

DE CE CMovement LOS F E

46.64 29.60d_A, Approach Delay [s/veh] 68.79420.93

D CApproach LOS F E

70.99d_I, Intersection Delay [s/veh]

EIntersection LOS

0.943Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.847Volume to Capacity (v/c):

DLevel Of Service:

49.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

58329182Bicycle Volume [bicycles/h]

26875383765Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononononononoPresence of On-Street Parking

3973218025288131667430767710Total Analysis Volume [veh/h]

101834563220142197717180Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95990.95990.95990.91610.91610.91610.90200.90200.90200.86000.86001.0000Peak Hour Factor

3770317323180731506727758610Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3770317323180731506727758610Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

nonononononoMaximum Recall

yesnoyesnononoMinimum Recall

2.62.62.60.02.62.62.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.02.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

0100010010001000Pedestrian Clearance [s]

070070700700Walk [s]

2.02.02.00.02.02.02.02.02.02.02.00.0Vehicle Extension [s]

2553300351235251253300Split [s]

1.01.01.00.01.01.01.01.01.01.01.00.0All red [s]

3.63.63.60.03.63.63.63.63.63.63.60.0Amber [s]

1530150303030153030100Maximum Green [s]

775075775770Minimum Green [s]

--Lead--Lead--Lead---Lead / Lag

Auxiliary Signal Groups

147083813420Signal Group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

90.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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309.51254.71108.54317.13326.001.44530.89233.41230.16192.3095th-Percentile Queue Length [ft]

12.3810.194.3412.6913.040.0621.249.349.217.6995th-Percentile Queue Length [veh]

195.01153.2160.30200.90207.790.80305.35137.32134.91107.3550th-Percentile Queue Length [ft]

7.806.132.418.048.310.0312.215.495.404.2950th-Percentile Queue Length [veh]

nonoyesyesnonoyesnonoyesCritical Lane Group

CBBDCBFDDELane Group LOS

23.0015.9315.3850.3820.9713.24372.7447.5947.6357.76d, Delay for Lane Group [s/veh]

0.630.370.390.840.490.011.630.610.610.87X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

4.800.992.4024.270.950.00322.961.461.495.69d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.500.080.080.04k, delay calibration

18.2014.9412.9826.1120.0213.2449.7846.1446.1452.08d1, Uniform Delay [s]

61010544672991800372102313307158c, Capacity [veh/h]

110019008046003618758600184318101353s, saturation flow rate [veh/h]

0.350.200.220.420.240.000.280.100.100.10(v / s)_i Volume / Saturation Flow Rate

0.560.560.600.500.500.600.170.170.170.12g / C, Green / Cycle

67677260607220202014g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLRCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

20.97 50.3813.24 15.38 23.0019.25372.740.00 57.76d_M, Delay for Movement [s/veh] 47.5957.76 47.61

C DB CB BFEMovement LOS DE D

27.47 18.67d_A, Approach Delay [s/veh] 146.2857.76

C BApproach LOS E F

49.40d_I, Intersection Delay [s/veh]

DIntersection LOS

0.847Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4321Ring 1

Sequence
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0.602Volume to Capacity (v/c):

CLevel Of Service:

28.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

2201750Bicycle Volume [bicycles/h]

8106300Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononononoPresence of On-Street Parking

1150102191803827172550000Total Analysis Volume [veh/h]

290255229096179640000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95951.00000.95950.92081.00000.92080.94550.94551.00001.00001.00001.0000Peak Hour Factor

110098084503526782410000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

110098084503526782410000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononononoPedestrian Recall

yesyesnononoMaximum Recall

nononononoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

640646403145250000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lead----Lead / Lag

Auxiliary Signal Groups

404806250000Signal Group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

95.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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63.05311.51276.58237.35392.00348.7495th-Percentile Queue Length [ft]

2.5212.4611.069.4915.6813.9595th-Percentile Queue Length [veh]

35.03196.55169.75140.24259.82225.5850th-Percentile Queue Length [ft]

1.407.866.795.6110.399.0250th-Percentile Queue Length [veh]

noyesnonoyesnoCritical Lane Group

BBBDDELane Group LOS

11.0714.7114.0551.0643.4271.06d, Delay for Lane Group [s/veh]

0.120.480.430.790.960.91X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.270.770.631.084.0721.26d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.26k, delay calibration

10.8013.9513.4249.9739.3549.81d1, Uniform Delay [s]

93621402140486744281c, Capacity [veh/h]

158236183618351422431810s, saturation flow rate [veh/h]

0.070.280.250.110.320.14(v / s)_i Volume / Saturation Flow Rate

0.590.590.590.140.330.16g / C, Green / Cycle

717171174019g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 14.0551.06 14.71 11.070.0043.420.00 0.00d_M, Delay for Movement [s/veh] 71.060.00 0.00

BD BBDMovement LOS E

24.92 14.34d_A, Approach Delay [s/veh] 50.670.00

C BApproach LOS A D

28.74d_I, Intersection Delay [s/veh]

CIntersection LOS

0.602Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.502Volume to Capacity (v/c):

CLevel Of Service:

30.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononoPresence of On-Street Parking

3092940205083177740000Total Analysis Volume [veh/h]

777405102144190000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

3092940205083177740000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3092940205083177740000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononoPedestrian Recall

nononoMaximum Recall

yesnoyesMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

010000102400000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

0450120553300000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

041070302900000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal Group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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233.19214.52151.09108.33114.5078.6695th-Percentile Queue Length [ft]

9.338.586.044.334.583.1595th-Percentile Queue Length [veh]

137.16123.4283.9460.1963.6143.7050th-Percentile Queue Length [ft]

5.494.943.362.412.541.7550th-Percentile Queue Length [veh]

yesnononononoCritical Lane Group

BBBCCCLane Group LOS

19.9118.5818.3023.9123.7333.46d, Delay for Lane Group [s/veh]

0.380.310.310.180.180.19X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.370.851.230.600.511.14d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

18.5317.7317.0823.3123.2332.32d1, Uniform Delay [s]

808950659681760381c, Capacity [veh/h]

161519001249170219001102s, saturation flow rate [veh/h]

0.190.150.160.070.070.07(v / s)_i Volume / Saturation Flow Rate

0.500.500.500.400.400.40g / C, Green / Cycle

606060484848g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.502Intersection V/C

CIntersection LOS

30.27d_I, Intersection Delay [s/veh]

BCAApproach LOS

19.0225.950.00d_A, Approach Delay [s/veh]

BBBCCCMovement LOS

19.9118.580.0018.300.0023.9123.7833.460.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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yesyesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

00Bicycle Volume [bicycles/h]

00Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

nononoPresence of On-Street Parking

12201033280197622550Total Analysis Volume [veh/h]

3102587049156140Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

12201033280197622550Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

12201033280197622550Base Volume Input [veh/h]

Ocean AveNeilson WayName

Volumes
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1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

nononoPedestrian Recall

nononoMaximum Recall

nononoMinimum Recall

2.60.02.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

1001002414140Pedestrian Clearance [s]

70705770Walk [s]

2.00.02.02.02.02.02.00.0Vehicle Extension [s]

45055203355550Split [s]

1.00.01.01.01.01.01.00.0All red [s]

3.60.03.63.63.63.63.60.0Amber [s]

41030302927270Maximum Green [s]

70777770Minimum Green [s]

---Lead--Lead-Lead / Lag

Auxiliary Signal Groups

60472880Signal Group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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506.75515.70235.33213.42322.0988.7795th-Percentile Queue Length [ft]

20.2720.639.418.5412.883.5595th-Percentile Queue Length [veh]

352.74360.09138.74122.62204.7549.3250th-Percentile Queue Length [ft]

14.1114.405.554.908.191.9750th-Percentile Queue Length [veh]

yesnononononoCritical Lane Group

CCCDDELane Group LOS

31.8231.3826.9137.5139.7577.87d, Delay for Lane Group [s/veh]

0.730.730.620.470.660.92X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.862.531.090.300.2917.88d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.230.210.090.040.040.04k, delay calibration

28.9628.8525.8137.2139.4659.98d1, Uniform Delay [s]

77580445242394860c, Capacity [veh/h]

18311900115516153618494s, saturation flow rate [veh/h]

0.310.310.240.120.170.11(v / s)_i Volume / Saturation Flow Rate

0.420.420.420.260.260.26g / C, Green / Cycle

515151313131g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

31.5726.91 31.820.0037.510.00d_M, Delay for Movement [s/veh] 39.7577.87

CC CDMovement LOS DE

30.6841.64d_A, Approach Delay [s/veh]

CApproach LOS D

30.27d_I, Intersection Delay [s/veh]

CIntersection LOS

0.502Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.341Volume to Capacity (v/c):

CLevel Of Service:

33.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

400030Bicycle Volume [bicycles/h]

186400183Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononononoPresence of On-Street Parking

96040800043045800417131Total Analysis Volume [veh/h]

2401020001071150010433Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92261.00000.92261.00001.00001.00000.92570.92571.00001.00000.86310.8631Peak Hour Factor

89037600039842400360113Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

89037600039842400360113Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononononoPedestrian Recall

nononononoMaximum Recall

yesyesnononoMinimum Recall

2.60.02.60.00.00.02.62.60.00.02.62.6l2, Clearance Lost Time [s]

2.00.02.00.00.00.02.02.00.00.02.02.0l1, Start-Up Lost Time [s]

13013000131000120Pedestrian Clearance [s]

707000770070Walk [s]

2.00.02.00.00.00.02.02.00.00.02.02.0Vehicle Extension [s]

550550005548006517Split [s]

1.00.01.00.00.00.01.01.00.00.01.01.0All red [s]

3.60.03.60.00.00.03.63.60.00.03.63.6Amber [s]

250250002530003030Maximum Green [s]

707000770077Minimum Green [s]

--Lag--------LeadLead / Lag

4,6Auxiliary Signal Groups

404000460025Signal Group

PermissPermissProtectePermissPermissPermissOverlapPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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66.84120.15229.36602.68197.55121.1895th-Percentile Queue Length [ft]

2.674.819.1724.117.904.8595th-Percentile Queue Length [veh]

37.1366.75134.32432.21111.1167.3250th-Percentile Queue Length [ft]

1.492.675.3717.294.442.6950th-Percentile Queue Length [veh]

nonoyesnonoyesCritical Lane Group

BBBECCLane Group LOS

15.4012.9119.3573.3228.1931.16d, Delay for Lane Group [s/veh]

0.280.200.840.960.320.47X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.060.2314.9628.880.050.45d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.400.040.04k, delay calibration

13.3412.684.3944.4328.1430.71d1, Uniform Delay [s]

34119955144751287280c, Capacity [veh/h]

6003514600190036181164s, saturation flow rate [veh/h]

0.160.120.720.240.120.11(v / s)_i Volume / Saturation Flow Rate

0.570.570.860.250.360.36g / C, Green / Cycle

6868103304343g_i, Effective Green Time [s]

2.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLRCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.000.00 12.91 15.400.0019.3531.16 28.19d_M, Delay for Movement [s/veh] 73.320.00 0.00

BBBCMovement LOS C E

0.00 13.39d_A, Approach Delay [s/veh] 47.1828.90

A BApproach LOS C D

33.24d_I, Intersection Delay [s/veh]

CIntersection LOS

0.341Intersection V/C

----------------Ring 4

----------------Ring 3

--------------65Ring 2

-------------4-2Ring 1

Sequence
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0.797Volume to Capacity (v/c):

CLevel Of Service:

25.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

13330Bicycle Volume [bicycles/h]

731440Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

153279642126386415Total Analysis Volume [veh/h]

38701603297104Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.89810.89810.87760.87760.91670.9167Peak Hour Factor

137251563111354380Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

137251563111354380Base Volume Input [veh/h]

Colorado AveColorado AveName

Volumes
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1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

nonononoPedestrian Recall

nonononoMaximum Recall

noyesnoyesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

05565176548Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

1,6Auxiliary Signal Groups

486162Signal Group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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211.59300.90139.4450.81467.26117.8295th-Percentile Queue Length [ft]

8.4612.045.582.0318.694.7195th-Percentile Queue Length [veh]

121.29188.3677.4728.23320.4665.4650th-Percentile Queue Length [ft]

4.857.533.101.1312.822.6250th-Percentile Queue Length [veh]

yesnonoyesyesnoCritical Lane Group

DDAADBLane Group LOS

54.2842.197.306.8351.8911.43d, Delay for Lane Group [s/veh]

0.930.660.260.160.930.19X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

9.320.650.250.3929.730.20d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.440.500.50k, delay calibration

44.9641.537.056.4522.1611.23d1, Uniform Delay [s]

16442424927804152144c, Capacity [veh/h]

7001810361810827003618s, saturation flow rate [veh/h]

0.220.150.180.120.550.11(v / s)_i Volume / Saturation Flow Rate

0.230.230.690.690.590.59g / C, Green / Cycle

282883837171g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

7.30 42.19 54.2811.43d_M, Delay for Movement [s/veh] 6.8351.89

DA DBMovement LOS AD

46.477.23d_A, Approach Delay [s/veh] 30.92

DAApproach LOS C

25.18d_I, Intersection Delay [s/veh]

CIntersection LOS

0.797Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.484Volume to Capacity (v/c):

CLevel Of Service:

28.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

9403512Bicycle Volume [bicycles/h]

142888670Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

29031310587708313395351067316578Total Analysis Volume [veh/h]

72782622177781013427184120Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98310.98310.98310.95490.95490.95490.98970.98970.98970.84490.84490.8449Peak Hour Factor

28530810383676299395291056213966Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

28530810383676299395291056213966Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononononononoPedestrian Recall

nononononononoMaximum Recall

noyesnoyesnononoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

573357335715455715574515Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal Group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

61.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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378.45339.68133.97266.53272.97186.96213.92215.9055.3069.36162.9373.8095th-Percentile Queue Length [ft]

15.1413.595.3610.6610.927.488.568.642.212.776.522.9595th-Percentile Queue Length [veh]

249.04218.4774.43162.12167.00103.86122.98124.4330.7238.5490.5241.0050th-Percentile Queue Length [ft]

9.968.742.986.486.684.154.924.981.231.543.621.6450th-Percentile Queue Length [veh]

yesnonononoyesyesnonononoyesCritical Lane Group

EDDBBBBBBCCCLane Group LOS

64.3545.0549.1517.7417.5514.3719.5019.2711.6430.3131.5531.70d, Delay for Lane Group [s/veh]

0.920.730.470.400.400.490.320.310.210.160.280.26X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

18.901.920.561.271.162.730.980.870.990.060.100.16d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.220.080.040.500.500.500.500.500.500.040.040.04k, delay calibration

45.4543.1348.5916.4816.3911.6418.5218.4010.6630.2431.4531.54d1, Uniform Delay [s]

3154272259631019635878931495447585306c, Capacity [veh/h]

13981900116917961900102117911900807145119001240s, saturation flow rate [veh/h]

0.210.160.090.220.210.310.160.150.130.050.090.06(v / s)_i Volume / Saturation Flow Rate

0.230.230.230.540.540.620.490.490.620.310.310.31g / C, Green / Cycle

272727646474595974373737g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

17.63 17.7414.37 49.15 64.3545.0519.5031.70 31.55d_M, Delay for Movement [s/veh] 19.3830.31 11.64

B BB ED DBCMovement LOS C BC B

16.72 53.56d_A, Approach Delay [s/veh] 18.1831.30

B DApproach LOS C B

27.99d_I, Intersection Delay [s/veh]

CIntersection LOS

0.484Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.654Volume to Capacity (v/c):

CLevel Of Service:

32.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

22068000581215442861182360268Total Analysis Volume [veh/h]

55170001455411722959067Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90110.90111.00001.00000.82410.82410.88390.88390.88390.93651.00000.9365Peak Hour Factor

19861300479177392531042210251Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

19861300479177392531042210251Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

nonononononoMaximum Recall

yesyesnonononoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

35300050205035020035Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal Group

PermissPermissPermissPermissPermissProtectePermissPermissPermissOverlapPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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425.98411.33202.93144.28382.44143.86159.55330.8095th-Percentile Queue Length [ft]

17.0416.458.125.7715.305.756.3813.2395th-Percentile Queue Length [veh]

287.05275.28115.0080.16252.2279.9288.64211.5450th-Percentile Queue Length [ft]

11.4811.014.603.2110.093.203.558.4650th-Percentile Queue Length [veh]

yesnonoyesyesnonoyesCritical Lane Group

DCBCDDBELane Group LOS

35.6433.4916.6320.1851.0744.2115.1055.59d, Delay for Lane Group [s/veh]

0.670.610.310.510.910.370.270.89X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

5.163.820.420.353.760.260.066.58d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.040.08k, delay calibration

30.4829.6716.2119.8347.3143.9415.0449.00d1, Uniform Delay [s]

6757331895425362320868301c, Capacity [veh/h]

1749190036189021856144016151810s, saturation flow rate [veh/h]

0.260.240.160.240.180.080.150.15(v / s)_i Volume / Saturation Flow Rate

0.390.390.520.520.190.190.540.17g / C, Green / Cycle

4646636323236420g_i, Effective Green Time [s]

2.602.602.600.002.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

16.63 0.0020.18 0.00 35.6434.2151.0755.59 0.00d_M, Delay for Movement [s/veh] 51.0715.10 44.21

BC DCDMovement LOS E DB D

17.59 34.56d_A, Approach Delay [s/veh] 49.2636.63

B CApproach LOS D D

32.34d_I, Intersection Delay [s/veh]

CIntersection LOS

0.654Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.625Volume to Capacity (v/c):

CLevel Of Service:

26.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

nonononoPresence of On-Street Parking

118000360483593Total Analysis Volume [veh/h]

2950090121148Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91271.00001.00000.93330.86800.8680Peak Hour Factor

107700336419515Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

107700336419515Base Volume Input [veh/h]

4th St4th StName

Volumes
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1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

nononoPedestrian Recall

yesyesnoMaximum Recall

nononoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal Group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

1 - Coordination GroupSignal Coordination Group

noLocated in CBD

Intersection Settings
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356.1694.32549.04273.6195th-Percentile Queue Length [ft]

14.253.7721.9610.9495th-Percentile Queue Length [veh]

231.4152.40387.60167.4950th-Percentile Queue Length [ft]

9.262.1015.506.7050th-Percentile Queue Length [veh]

yesnoyesnoCritical Lane Group

BBECLane Group LOS

14.7210.4758.2333.79d, Delay for Lane Group [s/veh]

0.540.160.940.53X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.950.1618.330.15d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.270.04k, delay calibration

13.7710.3139.9033.64d1, Uniform Delay [s]

219421945121113c, Capacity [veh/h]

3618361816153514s, saturation flow rate [veh/h]

0.330.100.300.17(v / s)_i Volume / Saturation Flow Rate

0.610.610.320.32g / C, Green / Cycle

73733838g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 14.7233.79d_M, Delay for Movement [s/veh] 10.4758.23

BCMovement LOS BE

14.7210.47d_A, Approach Delay [s/veh] 44.76

BBApproach LOS D

26.49d_I, Intersection Delay [s/veh]

CIntersection LOS

0.625Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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1.076Volume to Capacity (v/c):

FLevel Of Service:

101.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

215810647526318120002446330Total Analysis Volume [veh/h]

5420316213280300061167Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94560.94560.94560.94280.94280.94281.00001.00001.00000.93600.93600.9360Peak Hour Factor

203766612496300110002243328Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

203766612496300110002243328Base Volume Input [veh/h]

4th StName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononononoPedestrian Recall

yesyesnononoMaximum Recall

nononononoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303030303015000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal Group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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181.14184.02965.79597.96246.9017.95219.32221.21237.1095th-Percentile Queue Length [ft]

7.257.3638.6323.929.880.728.778.859.4895th-Percentile Queue Length [veh]

100.63102.23570.65428.26147.369.97126.93128.32140.0650th-Percentile Queue Length [ft]

4.034.0922.8317.135.890.405.085.135.6050th-Percentile Queue Length [veh]

nonoyesyesnonoyesnonoCritical Lane Group

AAFDCEEEELane Group LOS

5.865.69369.2050.2021.7264.0555.6755.3155.12d, Delay for Lane Group [s/veh]

0.380.361.700.970.370.480.840.830.84X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.820.72328.1818.140.105.303.743.443.23d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.200.040.040.040.040.04k, delay calibration

5.054.9741.0232.0521.6258.7551.9351.8751.89d1, Uniform Delay [s]

1334143438054385925196201220c, Capacity [veh/h]

176719001200120019001810168617291885s, saturation flow rate [veh/h]

0.280.270.540.440.170.010.100.100.10(v / s)_i Volume / Saturation Flow Rate

0.750.750.320.450.450.010.120.120.12g / C, Green / Cycle

91913854542141414g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

21.72 50.2064.05 369.20 5.865.750.0055.12 55.36d_M, Delay for Movement [s/veh] 0.0055.67 0.00

C DE AF AEMovement LOS E E

39.81 146.41d_A, Approach Delay [s/veh] 0.0055.36

D FApproach LOS E A

100.98d_I, Intersection Delay [s/veh]

FIntersection LOS

1.076Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.583Volume to Capacity (v/c):

CLevel Of Service:

27.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

4232741141273823611176914042585425Total Analysis Volume [veh/h]

106692932959281923511146106Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.83130.83130.83130.86950.86950.86950.88530.88530.88530.90300.90300.9030Peak Hour Factor

35222895110332319868112438528384Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

35222895110332319868112438528384Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononononoPedestrian Recall

nonononononononoMaximum Recall

nonononoyesnoyesnoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1515010141014100151010Pedestrian Clearance [s]

770777770777Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

454521394523453115453923Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303010303030303030303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal Group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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330.27271.63113.93282.42298.0848.82361.24373.9270.09212.30216.07263.0295th-Percentile Queue Length [ft]

13.2110.874.5611.3011.921.9514.4514.962.808.498.6410.5295th-Percentile Queue Length [veh]

211.12165.9963.30174.20186.1927.12235.42245.4538.94121.80124.56159.4750th-Percentile Queue Length [ft]

8.446.642.536.977.451.089.429.821.564.874.986.3850th-Percentile Queue Length [veh]

yesnononononoyesnonononoyesCritical Lane Group

CDCDDECCBBBCLane Group LOS

22.7435.0933.4046.6346.3656.2127.6227.5110.4816.6216.6023.41d, Delay for Lane Group [s/veh]

0.540.490.370.730.720.300.540.540.230.310.310.72X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.340.250.271.151.000.532.662.540.890.830.817.50d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.250.040.040.040.040.040.500.500.500.500.500.50k, delay calibration

21.4034.8433.1345.4845.3655.6824.9724.979.5815.7915.7915.91d1, Uniform Delay [s]

7865613093363671197938296069871010588c, Capacity [veh/h]

1615190011661741190011231817190093818561900967s, saturation flow rate [veh/h]

0.260.140.100.140.140.030.240.240.150.170.170.44(v / s)_i Volume / Saturation Flow Rate

0.490.290.290.190.190.190.440.440.630.530.530.63g / C, Green / Cycle

583535232323525275646475g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

46.44 46.6356.21 33.40 22.7435.0927.6223.41 16.61d_M, Delay for Movement [s/veh] 27.5616.62 10.48

D DE CC DCBMovement LOS C CB B

47.13 28.41d_A, Approach Delay [s/veh] 25.2219.36

D CApproach LOS B C

27.66d_I, Intersection Delay [s/veh]

CIntersection LOS

0.583Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

8.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

01016120145108010610100Total Analysis Volume [veh/h]

034303632032330Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01016120145108010610100Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01016120145108010610100Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

Volumes
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AIntersection LOS

8.32Intersection Delay [s/veh]

AAAAApproach LOS

7.728.647.747.58Approach Delay [s/veh]

2.5531.848.221.821.9195th-Percentile Queue Length [ft]

0.101.270.330.070.0895th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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BLevel Of Service:

10.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#159: APPIAN / PICO

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Pico BlvdOcean WayPico BlvdName

Intersection Setup

173016235Pedestrian Volume [ped/h]

73021200028627007622Total Analysis Volume [veh/h]

1805300072700196Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

73021200028627007622Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

73021200028627007622Base Volume Input [veh/h]

Pico BlvdOcean WayPico BlvdName

Volumes
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BIntersection LOS

10.03Intersection Delay [s/veh]

BAAAApproach LOS

10.800.009.678.90Approach Delay [s/veh]

45.100.0042.5511.9895th-Percentile Queue Length [ft]

1.800.001.700.4895th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.366Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

272261Bicycle Volume [bicycles/h]

835979667Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

88282187858107221Total Analysis Volume [veh/h]

22120472152755Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96580.96580.96370.96370.90550.9055Peak Hour Factor

8527918082797200Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

8527918082797200Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

Volumes
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1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

nonononoPedestrian Recall

nonononoMaximum Recall

yesyesnonoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654543026Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

1Auxiliary Signal Groups

448821Signal Group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

80.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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90.6429.1136.4287.3997.17210.8895th-Percentile Queue Length [ft]

3.631.161.463.503.898.4495th-Percentile Queue Length [veh]

50.3616.1720.2348.5553.98120.7750th-Percentile Queue Length [ft]

2.010.650.811.942.164.8350th-Percentile Queue Length [veh]

yesnonononoyesCritical Lane Group

AAAADDLane Group LOS

3.907.003.503.8636.4240.68d, Delay for Lane Group [s/veh]

0.320.160.180.310.520.85X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.310.710.370.300.753.06d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

3.596.293.133.5635.6737.62d1, Uniform Delay [s]

272949910542729207259c, Capacity [veh/h]

36186441397361814431810s, saturation flow rate [veh/h]

0.240.130.130.240.070.12(v / s)_i Volume / Saturation Flow Rate

0.750.750.750.750.140.14g / C, Green / Cycle

686868681313g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

3.50 7.00 3.9040.68d_M, Delay for Movement [s/veh] 3.8636.42

AA ADMovement LOS AD

4.173.80d_A, Approach Delay [s/veh] 39.29

AAApproach LOS D

8.93d_I, Intersection Delay [s/veh]

AIntersection LOS

0.366Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

21772133Pedestrian Volume [ped/h]

118383181279024040Total Analysis Volume [veh/h]

0021015070011010Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

118383181279024040Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

118383181279024040Base Volume Input [veh/h]

Name

Volumes
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AIntersection LOS

9.25Intersection Delay [s/veh]

AAAAApproach LOS

8.538.429.659.10Approach Delay [s/veh]

1.046.3037.9226.5726.5795th-Percentile Queue Length [ft]

0.040.251.521.061.0695th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.593Volume to Capacity (v/c):

ELevel Of Service:

40.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00258Pedestrian Volume [ped/h]

253928110101380Total Analysis Volume [veh/h]

632322750350Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

253928110101380Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

253928110101380Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

Volumes



Fehr and Peers8/10/2015

Version 3.00-04

Generated with

EIntersection LOS

2.32d_I, Intersection Delay [s/veh]

AAEApproach LOS

0.000.0040.72d_A, Approach Delay [s/veh]

0.000.000.000.0084.850.0095th-Percentile Queue Length [ft]

0.000.000.000.003.390.0095th-Percentile Queue Length [veh]

AAAEMovement LOS

0.000.000.000.0040.720.00d_M, Delay for Movement [s/veh]

0.000.010.010.000.590.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

noTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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BLevel Of Service:

11.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#514: OLYMPIC / MAIN

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Pedestrian Volume [ped/h]

0196275159303138676117000Total Analysis Volume [veh/h]

04969407601016929000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

0196275159303138676117000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0196275159303138676117000Base Volume Input [veh/h]

Main StName

Volumes
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BIntersection LOS

11.86Intersection Delay [s/veh]

BBBAApproach LOS

12.3911.6410.900.00Approach Delay [s/veh]

31.4260.1020.2862.5025.090.0095th-Percentile Queue Length [ft]

1.262.400.812.501.000.0095th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results
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0.569Volume to Capacity (v/c):

BLevel Of Service:

15.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

213185156Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

13991777610344912938Total Analysis Volume [veh/h]

350441925912329Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.95900.95900.95900.82100.8210Peak Hour Factor

1259159739924710631Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1259159739924710631Base Volume Input [veh/h]

Ocean AveOcean AveName

Volumes
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1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

nononononoPedestrian Recall

nononononoMaximum Recall

yesnoyesnonoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0007007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

50705010030Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

303003016030Maximum Green [s]

7707507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal Group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings
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286.04178.51285.26285.967.16168.4995th-Percentile Queue Length [ft]

11.447.1411.4111.440.296.7495th-Percentile Queue Length [veh]

176.9699.17176.36176.903.9893.6050th-Percentile Queue Length [ft]

7.083.977.057.080.163.7450th-Percentile Queue Length [veh]

noyesyesnonoyesCritical Lane Group

BDBBADLane Group LOS

10.2041.9314.8214.386.7341.83d, Delay for Lane Group [s/veh]

0.650.850.590.580.120.85X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.563.672.772.480.053.81d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.500.040.04k, delay calibration

8.6438.2712.0511.896.6938.02d1, Uniform Delay [s]

2144209927974422197c, Capacity [veh/h]

31921597159616764171461s, saturation flow rate [veh/h]

0.440.110.340.330.120.11(v / s)_i Volume / Saturation Flow Rate

0.670.130.580.580.760.13g / C, Green / Cycle

611252526912g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLCCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

14.82 41.9314.58 10.2041.83d_M, Delay for Movement [s/veh] 6.7341.83

BB BDDMovement LOS AD

14.27 13.76d_A, Approach Delay [s/veh] 41.83

BBApproach LOS D

15.58d_I, Intersection Delay [s/veh]

BIntersection LOS

0.569Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

8.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#1023808: Appian / Moss

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

191017Pedestrian Volume [ped/h]

017226092Total Analysis Volume [veh/h]

0457021Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

017226092Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

017226092Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

Volumes
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AIntersection LOS

8.11Intersection Delay [s/veh]

AAAApproach LOS

7.188.237.00Approach Delay [s/veh]

1.4824.360.9295th-Percentile Queue Length [ft]

0.060.970.0495th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.281Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1492285: PCH / Lot1 North

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

00000030600000Total Analysis Volume [veh/h]

0000007700000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00000030600000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00000030600000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

Volumes
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AIntersection LOS

9.58d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.589.00d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0028.900.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.001.160.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.580.000.000.009.000.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.280.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

nonoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

EXISTING CONDITIONS 

Weekday PM Peak Hour 
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Intersection Analysis Summary

8/11/2015Report File: \...\EX_Base_PM.pdf

Scenario: Base ScenarioVistro File: \...\SM_Weekday_PM.vistro

A9.00.006NEBLHCM2010Two-way stopAPPIAN WAY/ MOSS AVE1023808

A8.60.550SWBLHCM2010Signalized
Ocean Ave/Olympic Drive

Extension
674

C15.4SEBTHCM2010All-way stopMain St & Olympic Dr514

E36.50.284NEBRHCM2010Two-way stopOcean Ave / Seaside Ter.177

A8.5NWBRHCM2010All-way stop
Avenida Mazatlan/ Olympic

Dr.
176

A9.80.347SWBRHCM2010Signalized
OCEAN

AVENUE/BROADWAY
170

A9.8SEBLHCM2010All-way stopAPPIAN / PICO159

A7.6SWBLHCM2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C31.00.555SEBTHCM2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

E73.70.896SEBLHCM2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

D51.20.948SEBTHCM2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

E63.60.828SEBTHCM2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C30.80.483NEBRHCM2010Signalized
MAIN STREET/PICO

BOULEVARD
17

B17.50.474NWBRHCM2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C22.20.435SEBRHCM2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C23.80.618SWBL2HCM2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C21.00.586NWBLHCM2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

D49.30.735SWBRHCM2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F135.61.051WBRHCM2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value; for
all other control types, they are taken for the whole intersection.

A9.20.214NEBRHCM2010Two-way stopPCH / Lot1 North1492285
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1.051Volume to Capacity (v/c):

FLevel Of Service:

135.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

yesyesnoyesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

1001Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononononononoPresence of On-Street Parking

11219934602546302112235331033Total Analysis Volume [veh/h]

3550860637753613328Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98590.98590.98591.00000.97280.97280.75000.75000.75000.93400.93400.9340Peak Hour Factor

112168341024772916917498931Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

112168341024772916917498931Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

nonononononoMaximum Recall

yesnoyesnononoMinimum Recall

0.02.62.60.02.62.60.02.62.62.62.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.02.02.00.0l1, Start-Up Lost Time [s]

010001000101010100Pedestrian Clearance [s]

070070077770Walk [s]

0.02.02.00.02.02.00.02.02.02.02.00.0Vehicle Extension [s]

0160200160200303030300Split [s]

0.01.01.00.01.01.00.01.01.01.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.63.63.60.0Amber [s]

03030030300303030300Maximum Green [s]

077077077770Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083055110Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

240Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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594.42562.12769.461311.6887.87166.592187.81113.4495th-Percentile Queue Length [ft]

23.7822.4830.7852.473.516.6687.514.5495th-Percentile Queue Length [veh]

425.31398.44573.141046.4248.8292.551425.3563.0250th-Percentile Queue Length [ft]

17.0115.9422.9341.861.953.7057.012.5250th-Percentile Queue Length [veh]

nonoyesyesnoyesyesnoCritical Lane Group

BBFDFFFFLane Group LOS

13.7313.03111.3445.11122.29122.961096.0398.52d, Delay for Lane Group [s/veh]

0.530.530.960.850.670.823.160.23X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.430.7516.053.246.308.61988.730.22d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.120.500.040.040.500.04k, delay calibration

12.2912.2895.2941.87115.99114.35107.3098.30d1, Uniform Delay [s]

1425272235929974568169190c, Capacity [veh/h]

18943618181051761774171415921794s, saturation flow rate [veh/h]

0.400.400.190.490.020.030.330.02(v / s)_i Volume / Saturation Flow Rate

0.750.750.200.580.030.040.110.11g / C, Green / Cycle

181181481396102525g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLCRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

45.11 0.00122.29 111.34 13.7313.27122.9698.52 98.52d_M, Delay for Movement [s/veh] 122.961096.03 122.96

DF BF BFFMovement LOS F FF F

46.00 26.55d_A, Approach Delay [s/veh] 122.961021.56

D CApproach LOS F F

135.61d_I, Intersection Delay [s/veh]

FIntersection LOS

1.051Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.735Volume to Capacity (v/c):

DLevel Of Service:

49.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

39424116Bicycle Volume [bicycles/h]

9430238337Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononononononoPresence of On-Street Parking

27775102126690231752325447650Total Analysis Volume [veh/h]

7194253217364466312160Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95350.95350.95350.90120.90120.90120.90270.90270.90270.72320.72321.0000Peak Hour Factor

2673997114622211582122934470Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2673997114622211582122934470Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

nonononononoMaximum Recall

yesnoyesnononoMinimum Recall

2.62.62.60.02.62.62.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.02.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

0100010010001000Pedestrian Clearance [s]

070070700700Walk [s]

2.02.02.00.02.02.02.02.02.02.02.00.0Vehicle Extension [s]

2033230221222201233250Split [s]

1.01.01.00.01.01.01.01.01.01.01.00.0All red [s]

3.63.63.60.03.63.63.63.63.63.63.60.0Amber [s]

1530150303030153030100Maximum Green [s]

775075775770Minimum Green [s]

--Lead--Lead--Lead---Lead / Lag

Auxiliary Signal Groups

147083813420Signal Group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

28.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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285.69222.8541.6189.45198.148.00541.55123.86122.90114.7795th-Percentile Queue Length [ft]

11.438.911.663.587.930.3221.664.954.924.5995th-Percentile Queue Length [veh]

176.69129.5223.1249.70111.544.44309.1768.8168.2863.7650th-Percentile Queue Length [ft]

7.075.180.921.994.460.1812.372.752.732.5550th-Percentile Queue Length [veh]

yesnonononoyesyesnonoyesCritical Lane Group

CBACBBFCCDLane Group LOS

24.7415.209.7920.0715.6411.76392.7833.8733.8744.82d, Delay for Lane Group [s/veh]

0.710.420.180.440.400.061.710.450.450.82X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

7.611.340.734.740.680.02355.450.370.384.64d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.500.040.040.04k, delay calibration

17.1313.879.0615.3314.9711.7437.3333.5033.5040.18d1, Uniform Delay [s]

5589645562891741385103312309136c, Capacity [veh/h]

110019009096003618794600182418101486s, saturation flow rate [veh/h]

0.360.210.110.210.190.030.290.080.080.08(v / s)_i Volume / Saturation Flow Rate

0.510.510.580.480.480.580.170.170.170.09g / C, Green / Cycle

4646534343531515158g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLRCLCLane Group

Lane Group Calculations



Fehr and Peers8/11/2015

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

15.64 20.0711.76 9.79 24.7419.78392.780.00 44.82d_M, Delay for Movement [s/veh] 33.8744.82 33.87

B CB CA BFDMovement LOS CD C

16.20 18.80d_A, Approach Delay [s/veh] 172.8344.82

B BApproach LOS D F

49.30d_I, Intersection Delay [s/veh]

DIntersection LOS

0.735Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4321Ring 1

Sequence
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0.586Volume to Capacity (v/c):

CLevel Of Service:

21.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

yesnononoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

1821130Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononononoPresence of On-Street Parking

81099968703497571390000Total Analysis Volume [veh/h]

200250172087189350000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93431.00000.93430.94021.00000.94020.82590.82591.00001.00001.00001.0000Peak Hour Factor

76093364603286251150000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

76093364603286251150000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

yesyesnononoPedestrian Recall

nononononoMaximum Recall

nononononoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

410414102945200000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lag----Lead / Lag

8Auxiliary Signal Groups

404806250000Signal Group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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33.16243.52159.28169.49300.30121.2795th-Percentile Queue Length [ft]

1.339.746.376.7812.014.8595th-Percentile Queue Length [veh]

18.42144.8388.4994.16187.9067.3750th-Percentile Queue Length [ft]

0.745.793.543.777.522.6950th-Percentile Queue Length [veh]

noyesnonoyesnoCritical Lane Group

ABBDCCLane Group LOS

9.2712.7411.0739.7030.8634.83d, Delay for Lane Group [s/veh]

0.090.490.340.800.920.48X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.200.850.451.332.030.46d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.04k, delay calibration

9.0711.8910.6238.3728.8234.37d1, Uniform Delay [s]

89120362036435819290c, Capacity [veh/h]

158436183618351424441810s, saturation flow rate [veh/h]

0.050.280.190.100.310.08(v / s)_i Volume / Saturation Flow Rate

0.560.560.560.120.340.16g / C, Green / Cycle

515151113014g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 11.0739.70 12.74 9.270.0030.860.00 0.00d_M, Delay for Movement [s/veh] 34.830.00 0.00

BD ABCMovement LOS C

20.71 12.48d_A, Approach Delay [s/veh] 31.470.00

C BApproach LOS A C

20.96d_I, Intersection Delay [s/veh]

CIntersection LOS

0.586Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence



Fehr and Peers8/11/2015

Version 3.00-04

Generated with

0.618Volume to Capacity (v/c):

CLevel Of Service:

23.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

35110Bicycle Volume [bicycles/h]

56310Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononoPresence of On-Street Parking

2371540301049154700000Total Analysis Volume [veh/h]

593907501238170000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92050.92051.00000.92051.00000.76100.76100.76101.00001.00001.00001.0000Peak Hour Factor

2181420277037117530000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2181420277037117530000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononoPedestrian Recall

nononoMaximum Recall

nononoMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

020000132200000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

040000684000000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

0300300303000000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal Group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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246.05154.36402.3397.16100.8777.5595th-Percentile Queue Length [ft]

9.846.1716.093.894.033.1095th-Percentile Queue Length [veh]

146.7385.75268.0753.9856.0443.0850th-Percentile Queue Length [ft]

5.873.4310.722.162.241.7250th-Percentile Queue Length [veh]

nonoyesnononoCritical Lane Group

DCECCDLane Group LOS

36.3932.5264.9931.6831.5739.31d, Delay for Lane Group [s/veh]

0.560.270.880.190.180.22X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.670.1018.190.070.060.13d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.060.040.310.040.040.04k, delay calibration

35.7232.4246.8031.6131.5139.18d1, Uniform Delay [s]

421560341510560317c, Capacity [veh/h]

142919001198172919001192s, saturation flow rate [veh/h]

0.170.080.250.060.050.06(v / s)_i Volume / Saturation Flow Rate

0.290.290.290.290.290.29g / C, Green / Cycle

353535353535g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.002.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations



Fehr and Peers8/11/2015

Version 3.00-04

Generated with

0.618Intersection V/C

CIntersection LOS

23.82d_I, Intersection Delay [s/veh]

DCAApproach LOS

47.9733.590.00d_A, Approach Delay [s/veh]

DCECCDMovement LOS

36.3932.520.0064.990.0031.6831.6039.310.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results



Fehr and Peers8/11/2015

Version 3.00-04

Generated with

yesyesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

1615Bicycle Volume [bicycles/h]

8174Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

nononoPresence of On-Street Parking

5401318240134698240Total Analysis Volume [veh/h]

140329603417460Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96151.00000.96150.96150.96730.96730.96731.0000Peak Hour Factor

5201267231130675230Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5201267231130675230Base Volume Input [veh/h]

Ocean AveNeilson WayName

Volumes
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1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

nononoPedestrian Recall

nononoMaximum Recall

yesnoyesMinimum Recall

2.60.02.62.62.62.60.00.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.00.00.0l1, Start-Up Lost Time [s]

200130221400Pedestrian Clearance [s]

70705700Walk [s]

2.00.02.02.02.02.00.00.0Vehicle Extension [s]

4006820404800Split [s]

1.00.01.01.01.01.00.00.0All red [s]

3.60.03.63.63.63.60.00.0Amber [s]

3003015303000Maximum Green [s]

70757700Minimum Green [s]

---Lead----Lead / Lag

Auxiliary Signal Groups

60472800Signal Group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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409.07409.01134.1392.23246.6027.8195th-Percentile Queue Length [ft]

16.3616.365.373.699.861.1195th-Percentile Queue Length [veh]

273.47273.4274.5251.24147.1315.4550th-Percentile Queue Length [ft]

10.9410.942.982.055.890.6250th-Percentile Queue Length [veh]

yesnononononoCritical Lane Group

BBBBBCLane Group LOS

15.2015.0312.9915.9018.0334.65d, Delay for Lane Group [s/veh]

0.580.580.420.170.370.14X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.132.032.190.460.581.67d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

13.0712.9910.8015.4417.4632.98d1, Uniform Delay [s]

117111945787901864173c, Capacity [veh/h]

1864190092015343618402s, saturation flow rate [veh/h]

0.370.360.260.090.190.06(v / s)_i Volume / Saturation Flow Rate

0.630.630.630.520.520.52g / C, Green / Cycle

757575626262g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

15.1112.99 15.200.0015.900.00d_M, Delay for Movement [s/veh] 18.0334.65

BB BBMovement LOS BC

14.8018.16d_A, Approach Delay [s/veh]

BApproach LOS B

23.82d_I, Intersection Delay [s/veh]

CIntersection LOS

0.618Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------42-Ring 1

Sequence



Fehr and Peers8/11/2015

Version 3.00-04

Generated with

0.435Volume to Capacity (v/c):

CLevel Of Service:

22.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

220019Bicycle Volume [bicycles/h]

4810089Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nononononoPresence of On-Street Parking

9903970001923160022777Total Analysis Volume [veh/h]

250990004879005719Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92741.00000.92741.00001.00001.00000.93210.93211.00001.00000.90460.9046Peak Hour Factor

9203680001792950020570Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

9203680001792950020570Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononononoPedestrian Recall

nononononoMaximum Recall

nonoyesyesnoMinimum Recall

2.60.02.60.00.00.02.62.60.00.02.62.6l2, Clearance Lost Time [s]

2.00.02.00.00.00.02.02.00.00.02.02.0l1, Start-Up Lost Time [s]

13013000131000120Pedestrian Clearance [s]

707000770070Walk [s]

2.00.02.00.00.00.02.02.00.00.02.02.0Vehicle Extension [s]

400400004061008019Split [s]

1.00.01.00.00.00.01.01.00.00.01.01.0All red [s]

3.60.03.60.00.00.03.63.60.00.03.63.6Amber [s]

250250002530003030Maximum Green [s]

707000770077Minimum Green [s]

--Lag--------LeadLead / Lag

4,6Auxiliary Signal Groups

404000460025Signal Group

PermissPermissProtectePermissPermissPermissOverlapPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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145.62230.6234.68163.9934.1424.1895th-Percentile Queue Length [ft]

5.829.221.396.561.370.9795th-Percentile Queue Length [veh]

80.90135.2519.2791.1118.9613.4450th-Percentile Queue Length [ft]

3.245.410.773.640.760.5450th-Percentile Queue Length [veh]

yesnoyesnonoyesCritical Lane Group

EDAAAALane Group LOS

60.2045.233.529.564.454.87d, Delay for Lane Group [s/veh]

0.890.610.370.260.090.09X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

12.510.352.000.510.060.21d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.060.040.500.500.500.50k, delay calibration

47.6844.881.529.054.394.67d1, Uniform Delay [s]

11165152112262670861c, Capacity [veh/h]

6003514600190036181156s, saturation flow rate [veh/h]

0.170.110.320.170.060.07(v / s)_i Volume / Saturation Flow Rate

0.190.190.870.650.740.74g / C, Green / Cycle

2222104778989g_i, Effective Green Time [s]

2.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLRCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.000.00 45.23 60.200.003.524.87 4.45d_M, Delay for Movement [s/veh] 9.560.00 0.00

EDAAMovement LOS A A

0.00 48.22d_A, Approach Delay [s/veh] 7.284.56

A DApproach LOS A A

22.17d_I, Intersection Delay [s/veh]

CIntersection LOS

0.435Intersection V/C

----------------Ring 4

----------------Ring 3

--------------65Ring 2

-------------4-2Ring 1

Sequence
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0.474Volume to Capacity (v/c):

BLevel Of Service:

17.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

10240Bicycle Volume [bicycles/h]

68940Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

129227403157395553Total Analysis Volume [veh/h]

32571013999138Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86520.86520.93210.93210.90460.9046Peak Hour Factor

112196376146357500Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

112196376146357500Base Volume Input [veh/h]

Colorado AveColorado AveName

Volumes
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1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

nonononoPedestrian Recall

nonononoMaximum Recall

noyesnoyesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

04080198061Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

Auxiliary Signal Groups

486162Signal Group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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203.05258.2969.0056.88235.62147.2395th-Percentile Queue Length [ft]

8.1210.332.762.289.425.8995th-Percentile Queue Length [veh]

115.09155.9038.3331.60138.9681.7950th-Percentile Queue Length [ft]

4.606.241.531.265.563.2750th-Percentile Queue Length [veh]

yesnonoyesyesnoCritical Lane Group

EDAABBLane Group LOS

68.8244.565.286.0512.5710.11d, Delay for Lane Group [s/veh]

0.920.630.150.210.410.24X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

21.770.670.130.671.310.26d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.040.500.500.500.50k, delay calibration

47.0643.895.155.3811.269.85d1, Uniform Delay [s]

14036126187339572268c, Capacity [veh/h]

7001810361897315273618s, saturation flow rate [veh/h]

0.180.130.110.160.260.15(v / s)_i Volume / Saturation Flow Rate

0.200.200.720.720.630.63g / C, Green / Cycle

242487877575g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

5.28 44.56 68.8210.11d_M, Delay for Movement [s/veh] 6.0512.57

DA EBMovement LOS AB

53.355.49d_A, Approach Delay [s/veh] 11.13

DAApproach LOS B

17.50d_I, Intersection Delay [s/veh]

BIntersection LOS

0.474Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.483Volume to Capacity (v/c):

CLevel Of Service:

30.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

935418Bicycle Volume [bicycles/h]

77474438Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

1212448771525244504215390440150Total Analysis Volume [veh/h]

306122181316113105132311037Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98230.98230.98230.92140.92140.92140.89890.89890.89890.80740.80740.8074Peak Hour Factor

1192408565484225453784873355121Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1192408565484225453784873355121Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononononononoPedestrian Recall

nononononononoMaximum Recall

yesyesnoyesnoyesnoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

424342434220584215425815Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal Group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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82.86175.5683.96306.28315.19258.87280.64279.7748.0646.50256.6781.2095th-Percentile Queue Length [ft]

3.317.023.3612.2512.6110.3511.2311.191.921.8610.273.2595th-Percentile Queue Length [veh]

46.0397.5446.65192.50199.40156.34172.84172.1726.7025.83154.6945.1150th-Percentile Queue Length [ft]

1.843.901.877.707.986.256.916.891.071.036.191.8050th-Percentile Queue Length [veh]

nononononoyesyesnononoyesnoCritical Lane Group

BBCDDDDDCBBBLane Group LOS

16.2717.3927.9240.8740.5940.2751.8149.3330.1310.4413.5411.56d, Delay for Lane Group [s/veh]

0.150.250.210.660.640.620.860.760.190.100.390.20X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.420.631.180.610.537.183.101.480.120.210.990.62d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.500.040.040.040.500.500.50k, delay calibration

15.8516.7626.7340.2640.0633.0948.7247.8530.0110.2312.5510.94d1, Uniform Delay [s]

7839624094454763932703132829321138740c, Capacity [veh/h]

1545190096217761900132216421900784155619001237s, saturation flow rate [veh/h]

0.080.130.090.160.160.180.140.130.070.060.230.12(v / s)_i Volume / Saturation Flow Rate

0.510.510.510.250.250.320.160.160.320.600.600.60g / C, Green / Cycle

616161303039202039727272g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

40.71 40.8740.27 27.92 16.2717.3951.8111.56 13.54d_M, Delay for Movement [s/veh] 50.4010.44 30.13

D DD BC BDBMovement LOS B DB C

40.60 19.12d_A, Approach Delay [s/veh] 48.4912.69

D BApproach LOS B D

30.76d_I, Intersection Delay [s/veh]

CIntersection LOS

0.483Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.828Volume to Capacity (v/c):

ELevel Of Service:

63.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

3901112Bicycle Volume [bicycles/h]

172154487Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

20273000632247472721491850307Total Analysis Volume [veh/h]

50183001586212683746077Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91310.91311.00001.00000.94550.94550.96370.96370.96370.87601.00000.8760Peak Hour Factor

18466700598234452621441620269Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

18466700598234452621441620269Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

nonononononoMaximum Recall

yesyesnonononoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

32360056205632020032Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal Group

PermissPermissPermissPermissPermissProtectePermissPermissPermissOverlapPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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762.93762.93230.97182.41400.68185.08109.29396.8795th-Percentile Queue Length [ft]

30.5230.529.247.3016.037.404.3715.8795th-Percentile Queue Length [veh]

525.34525.34135.51101.34266.76102.8260.72263.7150th-Percentile Queue Length [ft]

21.0121.015.424.0510.674.112.4310.5550th-Percentile Queue Length [veh]

noyesnoyesyesnonoyesCritical Lane Group

FFBCEDBELane Group LOS

116.36116.3618.7732.2360.3944.9312.4063.89d, Delay for Lane Group [s/veh]

1.111.110.350.720.920.460.200.91X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

77.3477.340.541.1013.330.380.0416.02d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.160.040.040.20k, delay calibration

39.0339.0318.2431.1347.0644.5612.3647.87d1, Uniform Delay [s]

4204201806341348325904337c, Capacity [veh/h]

1200120036189291742144015761810s, saturation flow rate [veh/h]

0.390.390.170.270.180.100.120.17(v / s)_i Volume / Saturation Flow Rate

0.350.350.500.500.200.200.570.19g / C, Green / Cycle

4242606024246922g_i, Effective Green Time [s]

2.602.602.600.002.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

18.77 0.0032.23 0.00 116.36116.3660.3963.89 0.00d_M, Delay for Movement [s/veh] 60.3912.40 44.93

BC FFEMovement LOS E EB D

22.55 116.36d_A, Approach Delay [s/veh] 55.4744.53

C FApproach LOS D E

63.57d_I, Intersection Delay [s/veh]

EIntersection LOS

0.828Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.948Volume to Capacity (v/c):

DLevel Of Service:

51.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

0010Bicycle Volume [bicycles/h]

0043Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

nonononoPresence of On-Street Parking

104800399525833Total Analysis Volume [veh/h]

26200100131208Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92681.00001.00000.93210.90130.9013Peak Hour Factor

97100372473751Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

97100372473751Base Volume Input [veh/h]

4th St4th StName

Volumes
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1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

nononoPedestrian Recall

yesyesnoMaximum Recall

nononoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal Group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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714.43116.55600.25369.8995th-Percentile Queue Length [ft]

28.584.6624.0114.8095th-Percentile Queue Length [veh]

494.7164.75430.17242.2650th-Percentile Queue Length [ft]

19.792.5917.219.6950th-Percentile Queue Length [veh]

yesnoyesnoCritical Lane Group

FBECLane Group LOS

75.5912.3659.8133.62d, Delay for Lane Group [s/veh]

1.070.190.950.68X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

50.130.2121.750.25d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.340.04k, delay calibration

25.4612.1638.0633.36d1, Uniform Delay [s]

97820805521223c, Capacity [veh/h]

1700361815853514s, saturation flow rate [veh/h]

0.620.110.330.24(v / s)_i Volume / Saturation Flow Rate

0.570.570.350.35g / C, Green / Cycle

69694242g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 75.5933.62d_M, Delay for Movement [s/veh] 12.3659.81

FCMovement LOS BE

75.5912.36d_A, Approach Delay [s/veh] 43.74

EBApproach LOS D

51.18d_I, Intersection Delay [s/veh]

DIntersection LOS

0.948Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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0.896Volume to Capacity (v/c):

ELevel Of Service:

73.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

10.0012.009.0010.0012.009.0012.0012.0012.0010.0012.009.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

06015Bicycle Volume [bicycles/h]

04747136Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

1481182451272361120008231346Total Analysis Volume [veh/h]

3729511368903000217812Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96970.96970.96970.89500.89500.89501.00001.00001.00000.91160.91160.9116Peak Hour Factor

1441146437243323110007528542Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1441146437243323110007528542Base Volume Input [veh/h]

4th StName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nononononoPedestrian Recall

yesyesnonoyesMaximum Recall

nononononoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303020252515000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal Group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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415.44405.89664.23326.81345.0417.99162.98167.76182.2195th-Percentile Queue Length [ft]

16.6216.2426.5713.0713.800.726.526.717.2995th-Percentile Queue Length [veh]

278.58270.92381.64208.43222.689.9990.5593.20101.2350th-Percentile Queue Length [ft]

11.1410.8415.278.348.910.403.623.734.0550th-Percentile Queue Length [veh]

nonoyesyesnonoyesnonoCritical Lane Group

BBFDCEDDDLane Group LOS

16.4915.58325.0047.6134.8664.1939.5438.4738.36d, Delay for Lane Group [s/veh]

0.600.571.600.950.600.490.370.330.33X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.482.02283.897.550.365.522.732.021.88d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.500.50k, delay calibration

14.0113.5641.1140.0534.5058.6736.8136.4536.48d1, Uniform Delay [s]

1094117328328560325376438475c, Capacity [veh/h]

1772190090090019001737148417291873s, saturation flow rate [veh/h]

0.370.350.500.300.190.010.090.080.08(v / s)_i Volume / Saturation Flow Rate

0.620.620.310.320.320.010.250.250.25g / C, Green / Cycle

74743838382303030g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

34.86 47.6164.19 325.00 16.4915.970.0038.36 38.62d_M, Delay for Movement [s/veh] 0.0039.54 0.00

C DE BF BDMovement LOS D D

40.78 94.27d_A, Approach Delay [s/veh] 0.0038.76

D FApproach LOS D A

73.70d_I, Intersection Delay [s/veh]

EIntersection LOS

0.896Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.555Volume to Capacity (v/c):

CLevel Of Service:

31.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

119512Bicycle Volume [bicycles/h]

45623934Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

55060311287270011051817950456206Total Analysis Volume [veh/h]

137151282268028130451211452Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95890.95890.95890.90310.90310.90310.94180.94180.94180.88760.88760.8876Peak Hour Factor

52757810779244010448816944405183Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

52757810779244010448816944405183Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

Volumes
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1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononononoPedestrian Recall

nonononononononoMaximum Recall

nonononoyesnoyesnoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

10100161001017010160Pedestrian Clearance [s]

770770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

505021345020502915503420Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303030303030303015303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal Group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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459.27687.22104.18196.12202.750.00261.17272.09104.19190.64194.47122.5995th-Percentile Queue Length [ft]

18.3727.494.177.848.110.0010.4510.884.177.637.784.9095th-Percentile Queue Length [veh]

313.97503.2757.88110.09114.870.00158.07166.3357.88106.16108.9068.1050th-Percentile Queue Length [ft]

12.5620.132.324.404.590.006.326.652.324.254.362.7250th-Percentile Queue Length [veh]

noyesnonononoyesnonononoyesCritical Lane Group

CECDDACCBBBBLane Group LOS

27.0956.3428.8939.2338.860.0026.1225.8313.0719.2219.0814.28d, Delay for Lane Group [s/veh]

0.700.940.270.440.410.000.410.400.290.290.280.34X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

4.1517.560.130.280.220.001.711.521.170.820.751.47d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.390.310.040.040.040.040.500.500.500.500.500.50k, delay calibration

22.9438.7928.7538.9538.640.0024.4124.3011.9018.4018.3312.81d1, Uniform Delay [s]

78363841039945160737799621872924614c, Capacity [veh/h]

15561900122816801900829175219001037179419001066s, saturation flow rate [veh/h]

0.350.320.090.100.100.000.170.170.170.140.140.19(v / s)_i Volume / Saturation Flow Rate

0.500.340.340.240.240.240.420.420.590.490.490.59g / C, Green / Cycle

604040292929515171585871g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

38.98 39.230.00 28.89 27.0956.3426.1214.28 19.14d_M, Delay for Movement [s/veh] 25.9419.22 13.07

D DA CC ECBMovement LOS B CB B

39.04 41.20d_A, Approach Delay [s/veh] 23.1117.74

D DApproach LOS B C

30.99d_I, Intersection Delay [s/veh]

CIntersection LOS

0.555Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

7.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

1152467351418137715122Total Analysis Volume [veh/h]

04617935319430Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.71550.71550.71550.76850.76850.76850.60710.60710.6071Peak Hour Factor

11219482510141059971Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11219482510141059971Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

Volumes
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AIntersection LOS

7.65Intersection Delay [s/veh]

AAAAApproach LOS

7.657.497.947.18Approach Delay [s/veh]

3.8710.8111.062.5295th-Percentile Queue Length [ft]

0.150.430.440.1095th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

9.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#159: APPIAN / PICO

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayOcean WayPico BlvdName

Intersection Setup

101661694Pedestrian Volume [ped/h]

4166164611871122610284131Total Analysis Volume [veh/h]

1016411542287252108Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.88040.88040.73860.73861.00000.87301.00000.87301.00001.00001.0000Peak Hour Factor

41581444513798268984131Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

41581444513798268984131Base Volume Input [veh/h]

Appian WayOcean WayPico BlvdName

Volumes
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AIntersection LOS

9.84Intersection Delay [s/veh]

BAAAApproach LOS

10.618.259.868.84Approach Delay [s/veh]

41.929.3733.689.6995th-Percentile Queue Length [ft]

1.680.371.350.3995th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.347Volume to Capacity (v/c):

ALevel Of Service:

9.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

52530Bicycle Volume [bicycles/h]

274280325Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

80357156696191157Total Analysis Volume [veh/h]

20114391744839Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95120.95120.95310.95310.88790.8879Peak Hour Factor

76454149663170139Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

76454149663170139Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

Volumes
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1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

nonononoPedestrian Recall

nonononoMaximum Recall

yesyesnonoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654545426Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

Auxiliary Signal Groups

448821Signal Group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

noLocated in CBD

Intersection Settings
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82.1417.6630.0568.52189.25143.7195th-Percentile Queue Length [ft]

3.290.711.202.747.575.7595th-Percentile Queue Length [veh]

45.639.8116.6938.07105.1679.8450th-Percentile Queue Length [ft]

1.830.390.671.524.213.1950th-Percentile Queue Length [veh]

yesnononoyesnoCritical Lane Group

AAAADDLane Group LOS

3.875.803.423.6941.0736.68d, Delay for Lane Group [s/veh]

0.300.100.140.260.850.59X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.280.340.280.233.580.78d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

3.595.463.133.4637.4935.90d1, Uniform Delay [s]

271757710802717224266c, Capacity [veh/h]

36187471438361815221810s, saturation flow rate [veh/h]

0.220.080.110.190.130.09(v / s)_i Volume / Saturation Flow Rate

0.750.750.750.750.150.15g / C, Green / Cycle

686868681313g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

3.42 5.80 3.8736.68d_M, Delay for Movement [s/veh] 3.6941.07

AA ADMovement LOS AD

4.003.64d_A, Approach Delay [s/veh] 39.09

AAApproach LOS D

9.78d_I, Intersection Delay [s/veh]

AIntersection LOS

0.347Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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ALevel Of Service:

8.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

19426990Pedestrian Volume [ped/h]

20101510470132003040Total Analysis Volume [veh/h]

1033801203300760Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

20101510470132003040Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

20101510470132003040Base Volume Input [veh/h]

Name

Volumes
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AIntersection LOS

8.50Intersection Delay [s/veh]

AAAAApproach LOS

8.008.888.128.43Approach Delay [s/veh]

1.2523.9614.0018.0018.0095th-Percentile Queue Length [ft]

0.050.960.560.720.7295th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings



Fehr and Peers8/11/2015

Version 3.00-04

Generated with

0.284Volume to Capacity (v/c):

ELevel Of Service:

36.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00249Pedestrian Volume [ped/h]

67165010480450Total Analysis Volume [veh/h]

174132620110Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96000.96000.93001.00000.96001.0000Peak Hour Factor

6415849750430Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

6415849750430Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

Volumes
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EIntersection LOS

0.58d_I, Intersection Delay [s/veh]

AAEApproach LOS

0.000.0036.45d_A, Approach Delay [s/veh]

0.000.000.000.0027.570.0095th-Percentile Queue Length [ft]

0.000.000.000.001.100.0095th-Percentile Queue Length [veh]

AAAEMovement LOS

0.000.000.000.0036.450.00d_M, Delay for Movement [s/veh]

0.000.020.010.000.280.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

noTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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CLevel Of Service:

15.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

All-way stopControl Type:

#514: Main St & Olympic Dr

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Pedestrian Volume [ped/h]

04292111413380450139000Total Analysis Volume [veh/h]

0107533584011035000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81880.81880.89380.89381.00000.84241.00000.84241.00001.00001.0000Peak Hour Factor

03511731263020380117000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

03511731263020380117000Base Volume Input [veh/h]

Main StName

Volumes
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CIntersection LOS

15.38Intersection Delay [s/veh]

CBBAApproach LOS

17.3613.9612.180.00Approach Delay [s/veh]

132.5641.5919.1586.0334.320.0095th-Percentile Queue Length [ft]

5.301.660.773.441.370.0095th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.550Volume to Capacity (v/c):

ALevel Of Service:

8.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

7718102Bicycle Volume [bicycles/h]

60316Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

nonononononoPresence of On-Street Parking

163394391104362626Total Analysis Volume [veh/h]

4082310276977Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95900.95901.00000.88500.88500.75700.7570Peak Hour Factor

15669039977322020Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

15669039977322020Base Volume Input [veh/h]

Ocean AveOcean AveName

Volumes
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1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

nononononoPedestrian Recall

nononononoMaximum Recall

yesnoyesnonoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0000007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

811208112027Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

301503015030Maximum Green [s]

7507507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal Group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings
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261.30133.79206.18207.552.3374.2395th-Percentile Queue Length [ft]

10.455.358.258.300.092.9795th-Percentile Queue Length [veh]

158.1774.33117.35118.351.3041.2450th-Percentile Queue Length [ft]

6.332.974.694.730.051.6550th-Percentile Queue Length [veh]

yesnononoyesyesCritical Lane Group

AEAAAELane Group LOS

5.7660.306.226.184.0661.02d, Delay for Lane Group [s/veh]

0.630.820.450.450.110.71X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.205.401.161.140.054.77d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.500.040.04k, delay calibration

4.5654.905.065.054.0156.25d1, Uniform Delay [s]

25771151263128233773c, Capacity [veh/h]

31921597165216763531506s, saturation flow rate [veh/h]

0.510.060.340.340.100.03(v / s)_i Volume / Saturation Flow Rate

0.810.070.760.760.880.05g / C, Green / Cycle

97992921056g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLCCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

6.22 60.306.20 5.7661.02d_M, Delay for Movement [s/veh] 4.0661.02

AA AEEMovement LOS AE

6.13 8.73d_A, Approach Delay [s/veh] 61.02

AAApproach LOS E

8.61d_I, Intersection Delay [s/veh]

AIntersection LOS

0.550Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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0.006Volume to Capacity (v/c):

ALevel Of Service:

9.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1023808: APPIAN WAY/ MOSS AVE

Intersection Level Of Service Report

yesyesyesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

4613Pedestrian Volume [ped/h]

05441286Total Analysis Volume [veh/h]

0111072Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

05441286Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

05441286Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

Volumes
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AIntersection LOS

3.59d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.000.168.66d_A, Approach Delay [s/veh]

0.000.002.182.182.592.5995th-Percentile Queue Length [ft]

0.000.000.090.090.100.1095th-Percentile Queue Length [veh]

AAAAAMovement LOS

0.000.000.007.268.599.01d_M, Delay for Movement [s/veh]

0.000.000.000.000.030.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

noTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.214Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1492285: PCH / Lot1 North

Intersection Level Of Service Report

yesyesyesyesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

00000023300000Total Analysis Volume [veh/h]

0000005800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00000023300000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00000023300000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

Volumes
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AIntersection LOS

9.19d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.199.00d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0020.220.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.000.810.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.190.000.000.009.000.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.210.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

nonoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

APPROVAL YEAR (2017) NO PROJECT CONDITIONS  

Weekend Midday 
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Intersection Analysis Summary

6/10/2016Report File: \...\AY_Base_MD.pdf

Scenario 13: 13: 2017 PierVistro File: \...\SM_Weekend_MD_arclight.vistro

A8.0NWB ThruHCM 2010All-way stopAppian / Moss1023808

B17.60.598SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B13.30.302NEB LeftHCM 2010SignalizedOLYMPIC / MAIN514

F95.20.866NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.40.226NWB RightHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

A9.90.431SWB LeftHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

B11.0SWB RightHCM 2010All-way stopAPPIAN / PICO159

A9.4SWB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.10.606NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

E79.01.023SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

C25.10.611WB RightHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C22.50.463SWB ThruHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C30.10.523NWB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C31.60.328NWB ThruHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C31.00.510NWB LeftHCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C28.90.601NEB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

D50.90.527SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

E66.60.889WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.60.284NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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0.889Volume to Capacity (v/c):

ELevel Of Service:

66.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

202728358018643135352351321150Total Analysis Volume [veh/h]

56828904668996128537Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.97880.97880.97881.00000.95470.95470.86460.86460.86460.93640.93640.9364Peak Hour Factor

202670350017803030302048020140Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

202670350017803030302048020140Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

0.02.62.60.02.62.60.00.02.62.60.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.00.02.02.00.00.0l1, Start-Up Lost Time [s]

0100010000101000Pedestrian Clearance [s]

070070007700Walk [s]

0.02.02.00.02.02.00.00.02.02.00.00.0Vehicle Extension [s]

060200602000303000Split [s]

0.01.01.00.01.01.00.00.01.01.00.00.0All red [s]

0.03.63.60.03.63.60.00.03.63.60.00.0Amber [s]

030300303000303000Maximum Green [s]

077077007700Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

1Auxiliary Signal Groups

047083005100Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

140Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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771.01711.23460.91627.6749.9537.911524.3795th-Percentile Queue Length [ft]

30.8428.4518.4425.112.001.5260.9795th-Percentile Queue Length [veh]

574.47523.60315.31453.1227.7521.06976.3450th-Percentile Queue Length [ft]

22.9820.9412.6118.121.110.8439.0550th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesCritical Lane Group

CCEDEEFLane Group LOS

25.9023.0659.1436.7268.5268.80408.63d, Delay for Lane Group [s/veh]

0.800.800.940.810.490.431.75X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

5.883.114.833.152.232.06351.33d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.040.500.040.040.50k, delay calibration

20.0219.9554.3133.5766.2966.7457.29d1, Uniform Delay [s]

1177224938223096353293c, Capacity [veh/h]

1893361818105176177417741615s, saturation flow rate [veh/h]

0.500.500.200.360.020.010.32(v / s)_i Volume / Saturation Flow Rate

0.620.620.210.450.040.030.18g / C, Green / Cycle

878730625425g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLLRLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

36.72 0.0068.52 59.14 25.9024.030.000.00 0.00d_M, Delay for Movement [s/veh] 0.00408.63 68.80

DE CE CMovement LOS F E

37.24 28.09d_A, Approach Delay [s/veh] 68.80408.63

D CApproach LOS F E

66.64d_I, Intersection Delay [s/veh]

EIntersection LOS

0.889Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.527Volume to Capacity (v/c):

DLevel Of Service:

50.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

58329182Bicycle Volume [bicycles/h]

26875383765Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

574800111311166100310112020Total Analysis Volume [veh/h]

11870027834225782805Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95990.95990.95990.91610.91610.91610.90200.90200.90200.86000.86001.0000Peak Hour Factor

5718001020101509028096020Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5718001020101509028096020Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2553003512352512533030Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

90.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

156Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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414.79414.40597.1210.35314.33375.79369.98218.9632.0995th-Percentile Queue Length [ft]

16.5916.5823.880.4112.5715.0314.808.761.2895th-Percentile Queue Length [veh]

278.06277.74427.575.75198.74246.93242.33126.6717.8350th-Percentile Queue Length [ft]

11.1211.1117.100.237.959.889.695.070.7150th-Percentile Queue Length [veh]

NoNoYesNoNoNoYesYesNoCritical Lane Group

DDDCFFFFELane Group LOS

36.0636.0135.4224.9993.5493.1293.7087.1461.26d, Delay for Lane Group [s/veh]

0.490.480.670.030.890.900.900.900.09X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.172.142.210.0226.3225.7326.3119.380.07d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.260.280.280.110.04k, delay calibration

33.9033.8733.2124.9767.2367.3967.3967.7661.19d1, Uniform Delay [s]

7767791653326187229224124215c, Capacity [veh/h]

18931900361880315121852181010471810s, saturation flow rate [veh/h]

0.200.200.310.010.110.110.110.110.01(v / s)_i Volume / Saturation Flow Rate

0.410.410.460.460.120.120.120.120.12g / C, Green / Cycle

646471711919191919g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

35.42 0.0024.99 0.00 36.0636.0493.5461.26 0.00d_M, Delay for Movement [s/veh] 93.1287.14 93.50

DC DDFMovement LOS E FF F

35.32 36.04d_A, Approach Delay [s/veh] 93.4483.22

D DApproach LOS F F

50.93d_I, Intersection Delay [s/veh]

DIntersection LOS

0.527Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.601Volume to Capacity (v/c):

CLevel Of Service:

28.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

2201750Bicycle Volume [bicycles/h]

8106300Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1150106395603586872860000Total Analysis Volume [veh/h]

290266239090172710000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95951.00000.95950.92081.00000.92080.94550.94551.00001.00001.00001.0000Peak Hour Factor

1100102088003306502700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1100102088003306502700000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

640646403145250000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lead----Lead / Lag

Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

95.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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62.33323.31286.49229.65370.61399.8995th-Percentile Queue Length [ft]

2.4912.9311.469.1914.8216.0095th-Percentile Queue Length [veh]

34.63205.71177.30134.54242.83266.1350th-Percentile Queue Length [ft]

1.398.237.095.389.7110.6550th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDDELane Group LOS

10.8614.7314.0253.6341.7176.97d, Delay for Lane Group [s/veh]

0.120.490.440.850.940.93X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.270.810.671.902.6427.89d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.34k, delay calibration

10.6013.9213.3651.7339.0749.07d1, Uniform Delay [s]

94221532153421734308c, Capacity [veh/h]

158236183618351422371810s, saturation flow rate [veh/h]

0.070.290.260.100.310.16(v / s)_i Volume / Saturation Flow Rate

0.600.600.600.120.330.17g / C, Green / Cycle

717171143920g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 14.0253.63 14.73 10.860.0041.710.00 0.00d_M, Delay for Movement [s/veh] 76.970.00 0.00

BD BBDMovement LOS E

24.81 14.35d_A, Approach Delay [s/veh] 52.080.00

C BApproach LOS A D

28.91d_I, Intersection Delay [s/veh]

CIntersection LOS

0.601Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.510Volume to Capacity (v/c):

CLevel Of Service:

31.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

3202900170090170700000Total Analysis Volume [veh/h]

807304302343180000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

3202900170090170700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3202900170090170700000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

010000102400000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

0450120553300000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

041070302900000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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236.43207.40119.03105.86112.3372.2695th-Percentile Queue Length [ft]

9.468.304.764.234.492.8995th-Percentile Queue Length [veh]

139.56118.2466.1358.8162.4140.1550th-Percentile Queue Length [ft]

5.584.732.652.352.501.6150th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBBCCCLane Group LOS

19.2917.7416.9223.0822.9031.92d, Delay for Lane Group [s/veh]

0.390.300.250.180.170.18X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.380.790.900.570.480.97d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

17.9116.9516.0222.5122.4230.95d1, Uniform Delay [s]

825970672693780397c, Capacity [veh/h]

161519001247168719001106s, saturation flow rate [veh/h]

0.200.150.140.070.070.06(v / s)_i Volume / Saturation Flow Rate

0.510.510.510.410.410.41g / C, Green / Cycle

616161494949g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.510Intersection V/C

CIntersection LOS

30.97d_I, Intersection Delay [s/veh]

BCAApproach LOS

18.1924.880.00d_A, Approach Delay [s/veh]

BBBCCCMovement LOS

19.2917.740.0016.920.0023.0822.9431.920.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

00Bicycle Volume [bicycles/h]

00Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

11001050250210630600Total Analysis Volume [veh/h]

2802636353158150Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

11001050250210630600Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11001050250210630600Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

2.60.02.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

1001002414140Pedestrian Clearance [s]

70705770Walk [s]

2.00.02.02.02.02.02.00.0Vehicle Extension [s]

45055203355550Split [s]

1.00.01.01.01.01.01.00.0All red [s]

3.60.03.63.63.63.63.60.0Amber [s]

41030302927270Maximum Green [s]

70777770Minimum Green [s]

---Lead--Lead-Lead / Lag

Auxiliary Signal Groups

60472880Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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520.28527.54213.17226.01325.98106.8495th-Percentile Queue Length [ft]

20.8121.108.539.0413.044.2795th-Percentile Queue Length [veh]

363.86369.84122.43131.85207.7859.3650th-Percentile Queue Length [ft]

14.5514.794.905.278.312.3750th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CCCDDFLane Group LOS

33.3032.6726.6337.8339.8092.83d, Delay for Lane Group [s/veh]

0.750.750.580.500.661.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.242.710.470.330.3032.84d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.230.200.040.040.040.04k, delay calibration

30.0629.9726.1737.5039.5059.98d1, Uniform Delay [s]

75878443042495060c, Capacity [veh/h]

18381900113216153618492s, saturation flow rate [veh/h]

0.310.310.220.130.170.12(v / s)_i Volume / Saturation Flow Rate

0.410.410.410.260.260.26g / C, Green / Cycle

505050323232g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.9526.63 33.300.0037.830.00d_M, Delay for Movement [s/veh] 39.8092.83

CC CDMovement LOS DF

31.8642.88d_A, Approach Delay [s/veh]

CApproach LOS D

30.97d_I, Intersection Delay [s/veh]

CIntersection LOS

0.510Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.328Volume to Capacity (v/c):

CLevel Of Service:

31.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

981900032010014035640000Total Analysis Volume [veh/h]

2448008025358910000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92261.00000.92261.00001.00001.00000.92570.92571.00001.00000.86310.8631Peak Hour Factor

901900032010013033040000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

901900032010013033040000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

121212012012120000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

3838380380386500170Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

3030300300303000300Maximum Green [s]

777070770070Minimum Green [s]

--Lead---------Lead / Lag

4,6Auxiliary Signal Groups

444080460025Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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113.48220.88401.48103.78120.850.0095th-Percentile Queue Length [ft]

4.548.8416.064.154.830.0095th-Percentile Queue Length [veh]

63.05128.08267.3957.6667.140.0050th-Percentile Queue Length [ft]

2.525.1210.702.312.690.0050th-Percentile Queue Length [veh]

NoNoYesYesNoNoCritical Lane Group

DDEAAALane Group LOS

42.4644.6761.766.996.880.00d, Delay for Lane Group [s/veh]

0.320.550.920.220.220.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.230.5013.870.470.390.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.160.500.500.04k, delay calibration

42.2244.1747.896.526.500.00d1, Uniform Delay [s]

302348348109513162c, Capacity [veh/h]

161518631863157118871900s, saturation flow rate [veh/h]

0.060.100.170.160.150.00(v / s)_i Volume / Saturation Flow Rate

0.190.190.190.700.700.00g / C, Green / Cycle

22222284840g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

61.76 0.000.00 0.00 42.4644.676.990.00 0.00d_M, Delay for Movement [s/veh] 6.920.00 6.88

E DDAAMovement LOS A AA A

61.76 43.91d_A, Approach Delay [s/veh] 6.930.00

E DApproach LOS A A

31.58d_I, Intersection Delay [s/veh]

CIntersection LOS

0.328Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8--Ring 2

-------------462Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

13330Bicycle Volume [bicycles/h]

731440Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.89810.89810.87760.87760.91670.9167Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

05565176548Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

1,6Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

01333914196193199c, Capacity [veh/h]

7001810361814497003618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.523Volume to Capacity (v/c):

CLevel Of Service:

30.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

9403512Bicycle Volume [bicycles/h]

142888670Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

28532610294744346205369183130154Total Analysis Volume [veh/h]

7181252418686513423213338Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98310.98310.98310.95490.95490.95490.98970.98970.98970.84490.84490.8449Peak Hour Factor

28032010090710330205309070110130Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

28032010090710330205309070110130Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoYesNoYesNoNoNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

573357335715455715574515Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

61.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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388.00366.05127.25299.53306.43223.26219.06220.0551.6775.54119.68145.2295th-Percentile Queue Length [ft]

15.5214.645.0911.9812.268.938.768.802.073.024.795.8195th-Percentile Queue Length [veh]

256.63239.2370.69187.30192.63129.83126.74127.4728.7141.9766.4980.6850th-Percentile Queue Length [ft]

10.279.572.837.497.715.195.075.101.151.682.663.2350th-Percentile Queue Length [veh]

YesNoNoYesNoNoNoNoYesNoNoYesCritical Lane Group

EDDCCBCCBCCCLane Group LOS

70.1148.9147.4120.4420.1817.2821.5121.3713.3428.0228.3730.99d, Delay for Lane Group [s/veh]

0.930.780.420.450.440.560.330.320.200.170.200.44X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

24.314.920.431.621.473.661.020.961.000.060.060.32d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.280.170.040.500.500.500.500.500.500.040.040.04k, delay calibration

45.8043.9946.9818.8318.7113.6220.4920.4112.3427.9628.3130.67d1, Uniform Delay [s]

307419243911965617848876452493640351c, Capacity [veh/h]

13941900119117921900104118391900787146319001289s, saturation flow rate [veh/h]

0.200.170.090.230.220.330.150.150.120.060.070.12(v / s)_i Volume / Saturation Flow Rate

0.220.220.220.510.510.590.460.460.590.340.340.34g / C, Green / Cycle

262626616170555570404040g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

20.29 20.4417.28 47.41 70.1148.9121.5130.99 28.37d_M, Delay for Movement [s/veh] 21.4428.02 13.34

C CB ED DCCMovement LOS C CC B

19.42 57.17d_A, Approach Delay [s/veh] 20.3029.39

B EApproach LOS C C

30.12d_I, Intersection Delay [s/veh]

CIntersection LOS

0.523Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.463Volume to Capacity (v/c):

CLevel Of Service:

22.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

2226660070419445249158000Total Analysis Volume [veh/h]

551660017649116240000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90110.90111.00001.00000.82410.82410.88390.88390.88390.93651.00000.9365Peak Hour Factor

2006000058016040220140000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2006000058016040220140000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

55300050205055020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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321.06312.16194.5996.23348.35193.710.000.0095th-Percentile Queue Length [ft]

12.8412.497.783.8513.937.750.000.0095th-Percentile Queue Length [veh]

203.95197.05108.9853.46225.28108.350.000.0050th-Percentile Queue Length [ft]

8.167.884.362.149.014.330.000.0050th-Percentile Queue Length [veh]

YesNoNoYesYesNoNoNoCritical Lane Group

CBBBDDAALane Group LOS

20.5219.6111.0212.3852.1645.070.000.00d, Delay for Lane Group [s/veh]

0.490.450.310.410.900.500.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.891.490.360.213.740.440.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

18.6318.1310.6612.1848.4244.620.000.00d1, Uniform Delay [s]

9069862250477326319140157c, Capacity [veh/h]

1746190036187991850181016151810s, saturation flow rate [veh/h]

0.250.230.190.240.160.090.000.00(v / s)_i Volume / Saturation Flow Rate

0.520.520.620.620.180.180.090.09g / C, Green / Cycle

6262757521211010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

11.02 0.0012.38 0.00 20.5219.9252.160.00 0.00d_M, Delay for Movement [s/veh] 52.160.00 45.07

BB CBDMovement LOS A DA D

11.32 20.07d_A, Approach Delay [s/veh] 49.680.00

B CApproach LOS A D

22.54d_I, Intersection Delay [s/veh]

CIntersection LOS

0.463Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.611Volume to Capacity (v/c):

CLevel Of Service:

25.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

120500386449553Total Analysis Volume [veh/h]

3010096112138Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91271.00001.00000.93330.86800.8680Peak Hour Factor

110000360390480Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

110000360390480Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

1 - Coordination GroupSignal Coordination Group

NoLocated in CBD

Intersection Settings
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345.2895.21509.02263.3995th-Percentile Queue Length [ft]

13.813.8120.3610.5495th-Percentile Queue Length [veh]

222.8752.89354.61159.7550th-Percentile Queue Length [ft]

8.912.1214.186.3950th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

BAEDLane Group LOS

13.399.4957.0335.37d, Delay for Lane Group [s/veh]

0.530.170.940.53X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.900.1615.930.16d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.220.04k, delay calibration

12.509.3341.1035.21d1, Uniform Delay [s]

226822684781041c, Capacity [veh/h]

3618361816153514s, saturation flow rate [veh/h]

0.330.110.280.16(v / s)_i Volume / Saturation Flow Rate

0.630.630.300.30g / C, Green / Cycle

75753636g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 13.3935.37d_M, Delay for Movement [s/veh] 9.4957.03

BDMovement LOS AE

13.399.49d_A, Approach Delay [s/veh] 45.08

BAApproach LOS D

25.06d_I, Intersection Delay [s/veh]

CIntersection LOS

0.611Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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1.023Volume to Capacity (v/c):

ELevel Of Service:

79.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

254814592499350210003253432Total Analysis Volume [veh/h]

6320414812588500081348Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94560.94560.94560.94280.94280.94281.00001.00001.00000.93600.93600.9360Peak Hour Factor

240770560470330200003050030Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

240770560470330200003050030Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303030303015000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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211.78215.01802.07567.11281.5030.62245.03247.94265.9095th-Percentile Queue Length [ft]

8.478.6032.0822.6811.261.229.809.9210.6495th-Percentile Queue Length [veh]

121.42123.78477.81402.58173.4917.01145.96148.13161.6450th-Percentile Queue Length [ft]

4.864.9519.1116.106.940.685.845.936.4750th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

AAFDCEDDDLane Group LOS

7.126.88291.2349.7224.0262.7754.7454.3554.15d, Delay for Lane Group [s/veh]

0.410.391.530.970.430.550.860.850.85X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.970.83250.6016.360.134.593.763.443.22d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.170.040.040.040.040.04k, delay calibration

6.156.0540.6333.3623.8958.1850.9850.9150.93d1, Uniform Delay [s]

1281139038751681738222229249c, Capacity [veh/h]

175019001200120019001810167917291886s, saturation flow rate [veh/h]

0.300.290.490.420.180.010.110.110.11(v / s)_i Volume / Saturation Flow Rate

0.730.730.320.430.430.020.130.130.13g / C, Green / Cycle

88883952523161616g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

24.02 49.7262.77 291.23 7.126.960.0054.15 54.40d_M, Delay for Movement [s/veh] 0.0054.74 0.00

C DE AF ADMovement LOS D D

39.70 108.36d_A, Approach Delay [s/veh] 0.0054.40

D FApproach LOS D A

78.95d_I, Intersection Delay [s/veh]

EIntersection LOS

1.023Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.606Volume to Capacity (v/c):

CLevel Of Service:

28.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

4332651081273913510283614744631443Total Analysis Volume [veh/h]

108662732989252093711158111Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.83130.83130.83130.86950.86950.86950.88530.88530.88530.90300.90300.9030Peak Hour Factor

36022090110340309074013040570400Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

36022090110340309074013040570400Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1515010141014100151010Pedestrian Clearance [s]

770777770777Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

454521394523453115453923Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303010303030303030303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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345.14265.96108.95289.53305.3947.51383.25394.6672.34224.29228.11277.1795th-Percentile Queue Length [ft]

13.8110.644.3611.5812.221.9015.3315.792.898.979.1211.0995th-Percentile Queue Length [veh]

222.76161.6960.53179.63191.8226.39252.85261.9540.19130.59133.40170.1950th-Percentile Queue Length [ft]

8.916.472.427.197.671.0610.1110.481.615.225.346.8150th-Percentile Queue Length [veh]

YesNoNoNoNoNoYesNoNoNoNoYesCritical Lane Group

CDCDDECCBBBCLane Group LOS

23.8835.7434.1247.7247.4056.4127.5427.4310.3416.3616.3426.35d, Delay for Lane Group [s/veh]

0.560.490.360.770.750.300.570.570.250.330.330.77X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.580.250.281.431.240.532.842.731.010.890.879.49d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.270.040.040.040.040.040.500.500.500.500.500.50k, delay calibration

22.3035.4933.8446.2946.1755.8824.7024.709.3315.4715.4616.86d1, Uniform Delay [s]

77354429632635511781484559110031026577c, Capacity [veh/h]

1615190011611744190011321828190090618571900938s, saturation flow rate [veh/h]

0.270.140.090.140.140.030.250.250.160.180.180.47(v / s)_i Volume / Saturation Flow Rate

0.480.290.290.190.190.190.440.440.640.540.540.64g / C, Green / Cycle

573434232323535376656576g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

47.50 47.7256.41 34.12 23.8835.7427.5426.35 16.35d_M, Delay for Movement [s/veh] 27.4816.36 10.34

D DE CC DCBMovement LOS C CB B

48.12 29.15d_A, Approach Delay [s/veh] 25.1620.31

D CApproach LOS C C

28.11d_I, Intersection Delay [s/veh]

CIntersection LOS

0.606Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

9.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

10102012014010801016010100Total Analysis Volume [veh/h]

3353035320340330Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

10102012014010801016010100Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10102012014010801016010100Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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AIntersection LOS

9.41Intersection Delay [s/veh]

AAAAApproach LOS

8.149.519.647.90Approach Delay [s/veh]

4.2835.938.3927.252.0495th-Percentile Queue Length [ft]

0.171.440.341.090.0895th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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BLevel Of Service:

11.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Pico BlvdOcean WayPico BlvdName

Intersection Setup

173016235Pedestrian Volume [ped/h]

70901206030202903040702020Total Analysis Volume [veh/h]

1823301585738101855Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

70901206030202903040702020Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

70901206030202903040702020Base Volume Input [veh/h]

Pico BlvdOcean WayPico BlvdName

volumes
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BIntersection LOS

11.01Intersection Delay [s/veh]

BABAApproach LOS

11.649.2311.659.12Approach Delay [s/veh]

48.8214.1762.3913.9295th-Percentile Queue Length [ft]

1.950.572.500.5695th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.431Volume to Capacity (v/c):

ALevel Of Service:

9.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

272261Bicycle Volume [bicycles/h]

835979667Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

91183218100799276Total Analysis Volume [veh/h]

22821542522569Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96580.96580.96370.96370.90550.9055Peak Hour Factor

8808021097090250Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

8808021097090250Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654543026Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

1Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

80.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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115.8037.8052.86132.8685.00250.1295th-Percentile Queue Length [ft]

4.631.512.115.313.4010.0095th-Percentile Queue Length [veh]

64.3321.0029.3773.8147.22149.7750th-Percentile Queue Length [ft]

2.570.841.172.951.895.9950th-Percentile Queue Length [veh]

NoNoNoYesNoYesCritical Lane Group

AAAACDLane Group LOS

4.949.934.565.1733.3139.40d, Delay for Lane Group [s/veh]

0.350.200.220.380.390.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.371.090.490.430.363.14d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.588.844.064.7532.9536.26d1, Uniform Delay [s]

262041310062620255314c, Capacity [veh/h]

36185631389361814701810s, saturation flow rate [veh/h]

0.250.150.160.280.070.15(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.170.17g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.56 9.93 4.9439.40d_M, Delay for Movement [s/veh] 5.1733.31

AA ADMovement LOS AC

5.365.07d_A, Approach Delay [s/veh] 37.79

AAApproach LOS D

9.91d_I, Intersection Delay [s/veh]

AIntersection LOS

0.431Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.226Volume to Capacity (v/c):

ALevel Of Service:

6.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

21772133Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

0110403201300024400Total Analysis Volume [veh/h]

0031015075011100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

0110403201300024400Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0110403201300024400Base Volume Input [veh/h]

Name

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0040004008000800Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

008004060020Signal group

SplitPermissSplitSplitPermissSplitPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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12.8579.8744.2928.9095th-Percentile Queue Length [ft]

0.513.191.771.1695th-Percentile Queue Length [veh]

7.1444.3724.6016.0550th-Percentile Queue Length [ft]

0.291.770.980.6450th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

DDAALane Group LOS

51.6253.892.131.84d, Delay for Lane Group [s/veh]

0.080.420.210.16X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.100.740.340.13d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.50k, delay calibration

51.5253.161.791.71d1, Uniform Delay [s]

12414214142692c, Capacity [veh/h]

798128316763192s, saturation flow rate [veh/h]

0.010.050.180.14(v / s)_i Volume / Saturation Flow Rate

0.080.080.840.84g / C, Green / Cycle

1010101101g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 53.8953.89 51.62 51.620.000.000.00 1.84d_M, Delay for Movement [s/veh] 2.130.00 0.00

DD DDAMovement LOS A

53.89 51.62d_A, Approach Delay [s/veh] 2.131.84

D DApproach LOS A A

6.42d_I, Intersection Delay [s/veh]

AIntersection LOS

0.226Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.866Volume to Capacity (v/c):

FLevel Of Service:

95.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00258Pedestrian Volume [ped/h]

4201240121001400Total Analysis Volume [veh/h]

1053103030350Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

4201240121001400Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

4201240121001400Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

4.43d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.0095.16d_A, Approach Delay [s/veh]

0.000.000.000.00150.530.0095th-Percentile Queue Length [ft]

0.000.000.000.006.020.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0020.2695.160.00d_M, Delay for Movement [s/veh]

0.000.010.010.000.870.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.302Volume to Capacity (v/c):

BLevel Of Service:

13.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: OLYMPIC / MAIN

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10160300150330111002060106020Total Analysis Volume [veh/h]

3407538833255153155Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

10160300150330111002060106020Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10160300150330111002060106020Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.60.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.00.02.00.0l1, Start-Up Lost Time [s]

01200120012120120Pedestrian Clearance [s]

070070077070Walk [s]

0.02.02.00.02.02.00.04.04.00.04.00.0Vehicle Extension [s]

048200407030300300Split [s]

0.01.01.00.01.01.00.01.01.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.60.03.60.0Amber [s]

0301503015030300300Maximum Green [s]

077077077070Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083066020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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2.3139.7157.5947.78114.541.36118.6561.2464.6620.7395th-Percentile Queue Length [ft]

0.091.592.301.914.580.054.752.452.590.8395th-Percentile Queue Length [veh]

1.2822.0631.9926.5463.640.7565.9234.0235.9211.5250th-Percentile Queue Length [ft]

0.050.881.281.062.550.032.641.361.440.4650th-Percentile Queue Length [veh]

NoNoYesNoYesNoYesNoNoNoCritical Lane Group

AAAAAADDDDLane Group LOS

4.124.644.096.727.612.4840.1142.5436.4643.45d, Delay for Lane Group [s/veh]

0.010.120.320.150.270.010.560.350.290.16X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.010.190.890.300.550.003.291.700.960.85d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

4.104.453.206.437.062.4836.8240.8535.5042.60d1, Uniform Delay [s]

11291328943103412161120213173239125c, Capacity [veh/h]

1615190011701615190012811656135218531292s, saturation flow rate [veh/h]

0.010.080.260.090.170.010.070.040.040.02(v / s)_i Volume / Saturation Flow Rate

0.700.700.770.640.640.770.130.130.130.13g / C, Green / Cycle

63636958586912121212g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Movement, Approach, & Intersection Results

7.61 6.722.48 4.09 4.124.6440.1143.45 36.46d_M, Delay for Movement [s/veh] 40.1136.46 42.54

A AA AA ADDMovement LOS D DD D

7.22 4.28d_A, Approach Delay [s/veh] 40.9238.01

A AApproach LOS D D

13.28d_I, Intersection Delay [s/veh]

BIntersection LOS

0.302Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.598Volume to Capacity (v/c):

BLevel Of Service:

17.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

213185156Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

14002227310435213461Total Analysis Volume [veh/h]

3505618261133315Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.95900.95900.95900.82100.8210Peak Hour Factor

12602007010005011050Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

12602007010005011050Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0007007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

50705010030Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

30703016030Maximum Green [s]

7707507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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306.81231.7133.01288.298.66194.3195th-Percentile Queue Length [ft]

12.279.271.3211.530.357.7795th-Percentile Queue Length [veh]

192.92136.0618.34178.684.81108.7850th-Percentile Queue Length [ft]

7.725.440.737.150.194.3550th-Percentile Queue Length [veh]

NoYesNoYesNoYesCritical Lane Group

BDBBADLane Group LOS

11.3847.9510.5616.016.8641.05d, Delay for Lane Group [s/veh]

0.670.880.100.610.100.86X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.7410.860.301.630.033.84d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.120.500.500.040.04k, delay calibration

9.6437.0910.2614.396.8337.21d1, Uniform Delay [s]

20852526961711514226c, Capacity [veh/h]

31921597129931926591475s, saturation flow rate [veh/h]

0.440.140.060.330.080.13(v / s)_i Volume / Saturation Flow Rate

0.650.160.540.540.740.15g / C, Green / Cycle

591448486714g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

10.56 47.9516.01 11.3841.05d_M, Delay for Movement [s/veh] 6.8641.05

BB BDDMovement LOS AD

15.27 16.39d_A, Approach Delay [s/veh] 41.05

BBApproach LOS D

17.56d_I, Intersection Delay [s/veh]

BIntersection LOS

0.598Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

8.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 1023808: Appian / Moss

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

191017Pedestrian Volume [ped/h]

0172200200Total Analysis Volume [veh/h]

0455050Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

0172200200Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0172200200Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

8.04Intersection Delay [s/veh]

AAAApproach LOS

7.188.216.88Approach Delay [s/veh]

1.4823.661.6195th-Percentile Queue Length [ft]

0.060.950.0695th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.284Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

00000031000000Total Analysis Volume [veh/h]

0000007800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00000031000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00000031000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.60d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.609.00d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0029.420.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.001.180.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.600.000.000.009.000.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.280.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

APPROVAL YEAR (2017) NO PROJECT CONDITIONS  

Weekday PM Peak Hour 
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Intersection Analysis Summary

6/10/2016Report File: \...\AY_Base_PM.pdf

Scenario 8: 2017 PierVistro File: \...\SM_Weekday_PM_arclight.vistro

A7.0NWB ThruHCM 2000All-way stopAPPIAN WAY/ MOSS AVE1023808

C25.20.651SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B14.20.320SWB LeftHCM 2010SignalizedMain St & Olympic Dr514

E35.40.263NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.80.267NEB ThruHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B11.20.400SWB RightHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A8.5SEB LeftHCM 2010All-way stopAPPIAN / PICO159

A7.6SWB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.30.596NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

D40.90.762SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

D44.30.920SEB ThruHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C22.10.511SWB LeftHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C31.20.481NEB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C21.60.420SWB RightHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C23.70.555SWBL2HCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C21.60.615NWB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

D43.00.423SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F140.81.069WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.20.211NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.069Volume to Capacity (v/c):

FLevel Of Service:

140.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

1001Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10225234502570312713275461132Total Analysis Volume [veh/h]

3563860642873713738Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98590.98590.98591.00000.97280.97280.75000.75000.75000.93400.93400.9340Peak Hour Factor

10222034002500302010205101030Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10222034002500302010205101030Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.62.62.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.02.02.00.0l1, Start-Up Lost Time [s]

010001000101010100Pedestrian Clearance [s]

070070077770Walk [s]

0.02.02.00.02.02.00.02.02.02.02.00.0Vehicle Extension [s]

0160200160200303030300Split [s]

0.01.01.00.01.01.00.01.01.01.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.63.63.60.0Amber [s]

03030030300303030300Maximum Green [s]

077077077770Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083055110Signal group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

240Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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634.34599.64767.121357.3790.95196.532246.35113.4395th-Percentile Queue Length [ft]

25.3723.9930.6854.293.647.8689.854.5495th-Percentile Queue Length [veh]

458.71429.67571.151087.0150.53110.381465.7963.0250th-Percentile Queue Length [ft]

18.3517.1922.8543.482.024.4258.632.5250th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesNoCritical Lane Group

BBFDFFFFLane Group LOS

14.7814.03111.2547.29122.66121.791130.5998.52d, Delay for Lane Group [s/veh]

0.550.550.960.870.690.843.240.23X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.550.8115.903.746.678.321023.290.22d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.120.500.040.040.500.04k, delay calibration

13.2313.2195.3543.56115.99113.46107.3098.30d1, Uniform Delay [s]

1412269635829634580169190c, Capacity [veh/h]

18953618181051761774170715921796s, saturation flow rate [veh/h]

0.410.410.190.500.020.040.340.02(v / s)_i Volume / Saturation Flow Rate

0.750.750.200.570.030.050.110.11g / C, Green / Cycle

179179481376112525g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLCRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

47.29 0.00122.66 111.25 14.7814.29121.7998.52 98.52d_M, Delay for Movement [s/veh] 121.791130.59 121.79

DF BF BFFMovement LOS F FF F

48.19 27.12d_A, Approach Delay [s/veh] 121.791055.24

D CApproach LOS F F

140.82d_I, Intersection Delay [s/veh]

FIntersection LOS

1.069Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.423Volume to Capacity (v/c):

DLevel Of Service:

43.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

39424116Bicycle Volume [bicycles/h]

9430238337Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

578700810111777422297021Total Analysis Volume [veh/h]

11970020334419552405Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95350.95350.95350.90120.90120.90120.90270.90270.90270.72320.72320.7232Peak Hour Factor

575000730101606720070015Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

575000730101606720070015Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2033002212222012332525Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

28.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

126Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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398.15397.73366.858.94310.41208.97205.26144.9927.5195th-Percentile Queue Length [ft]

15.9315.9114.670.3612.428.368.215.801.1095th-Percentile Queue Length [veh]

264.74264.40239.854.97195.70119.38116.6980.5515.2850th-Percentile Queue Length [ft]

10.5910.589.590.207.834.784.673.220.6150th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoYesNoCritical Lane Group

DDCCFEEEDLane Group LOS

37.1437.0729.8324.2597.6956.0956.1762.5352.12d, Delay for Lane Group [s/veh]

0.590.590.550.040.950.660.660.850.12X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.803.761.460.0242.613.133.206.480.11d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.330.100.100.040.04k, delay calibration

33.3333.3128.3824.2355.0852.9752.9756.0652.01d1, Uniform Delay [s]

6706721481290186226221114177c, Capacity [veh/h]

18941900361880415251853181011701810s, saturation flow rate [veh/h]

0.210.210.220.010.120.080.080.080.01(v / s)_i Volume / Saturation Flow Rate

0.350.350.410.410.120.120.120.100.10g / C, Green / Cycle

454552521515151212g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

29.83 0.0024.25 0.00 37.1437.1097.6952.12 0.00d_M, Delay for Movement [s/veh] 56.0962.53 56.14

CC DDFMovement LOS D EE E

29.76 37.10d_A, Approach Delay [s/veh] 71.6860.68

C DApproach LOS E E

43.05d_I, Intersection Delay [s/veh]

DIntersection LOS

0.423Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.615Volume to Capacity (v/c):

CLevel Of Service:

21.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

1821130Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

640104967003837991330000Total Analysis Volume [veh/h]

160262168096200330000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93431.00000.93430.94021.00000.94020.82590.82591.00001.00001.00001.0000Peak Hour Factor

60098063003606601100000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

60098063003606601100000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

YesYesNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

410414102945200000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lag----Lead / Lag

8Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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27.06267.01161.52185.58312.27114.6695th-Percentile Queue Length [ft]

1.0810.686.467.4212.494.5995th-Percentile Queue Length [veh]

15.03162.4989.73103.10197.1463.7050th-Percentile Queue Length [ft]

0.606.503.594.127.892.5550th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABBDCCLane Group LOS

9.7513.9711.7539.2730.2134.22d, Delay for Lane Group [s/veh]

0.070.530.340.820.930.44X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.171.020.461.352.040.39d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.04k, delay calibration

9.5912.9611.2937.9228.1733.83d1, Uniform Delay [s]

86819821982469861299c, Capacity [veh/h]

158436183618351424601810s, saturation flow rate [veh/h]

0.040.290.190.110.320.07(v / s)_i Volume / Saturation Flow Rate

0.550.550.550.130.350.17g / C, Green / Cycle

494949123115g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 11.7539.27 13.97 9.750.0030.210.00 0.00d_M, Delay for Movement [s/veh] 34.220.00 0.00

BD ABCMovement LOS C

21.76 13.73d_A, Approach Delay [s/veh] 30.780.00

C BApproach LOS A C

21.59d_I, Intersection Delay [s/veh]

CIntersection LOS

0.615Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.555Volume to Capacity (v/c):

CLevel Of Service:

23.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

35110Bicycle Volume [bicycles/h]

56310Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

2281520304053145530000Total Analysis Volume [veh/h]

573807601336130000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92050.92051.00000.92051.00000.76100.76100.76101.00001.00001.00001.0000Peak Hour Factor

2101400280040110400000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2101400280040110400000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

020000132200000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

040000684000000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

0300300303000000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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257.64166.92415.77109.88114.1366.6095th-Percentile Queue Length [ft]

10.316.6816.634.404.572.6695th-Percentile Queue Length [veh]

155.4192.73278.8461.0563.4137.0050th-Percentile Queue Length [ft]

6.223.7111.152.442.541.4850th-Percentile Queue Length [veh]

NoNoYesNoNoNoCritical Lane Group

DDFDDDLane Group LOS

43.1638.1283.7741.0640.8849.50d, Delay for Lane Group [s/veh]

0.690.340.920.290.270.27X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.380.1632.600.170.140.28d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.060.040.500.040.040.04k, delay calibration

41.7837.9651.1740.8940.7449.22d1, Uniform Delay [s]

329450331339377194c, Capacity [veh/h]

138919001260170819001168s, saturation flow rate [veh/h]

0.160.080.240.060.050.05(v / s)_i Volume / Saturation Flow Rate

0.240.240.240.200.200.20g / C, Green / Cycle

282828242424g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.555Intersection V/C

CIntersection LOS

23.72d_I, Intersection Delay [s/veh]

EDAApproach LOS

60.0942.770.00d_A, Approach Delay [s/veh]

DDFDDDMovement LOS

43.1638.120.0083.770.0041.0640.9349.500.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

1615Bicycle Volume [bicycles/h]

8174Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

5201300229134693210Total Analysis Volume [veh/h]

130325573417350Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96151.00000.96150.96150.96730.96730.96731.0000Peak Hour Factor

5001250220130670200Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5001250220130670200Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

2.60.02.62.62.62.60.00.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.00.00.0l1, Start-Up Lost Time [s]

200130221400Pedestrian Clearance [s]

70705700Walk [s]

2.00.02.02.02.02.00.00.0Vehicle Extension [s]

4006820404800Split [s]

1.00.01.01.01.01.00.00.0All red [s]

3.60.03.63.63.63.60.00.0Amber [s]

3003015303000Maximum Green [s]

70757700Minimum Green [s]

---Lead----Lead / Lag

Auxiliary Signal Groups

60472800Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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332.72333.04102.2276.47210.8319.9495th-Percentile Queue Length [ft]

13.3113.324.093.068.430.8095th-Percentile Queue Length [veh]

213.03213.2856.7942.48120.7311.0850th-Percentile Queue Length [ft]

8.528.532.271.704.830.4450th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBABBCLane Group LOS

10.7910.689.3311.7513.2924.83d, Delay for Lane Group [s/veh]

0.530.520.370.150.330.10X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.551.491.660.350.420.88d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

9.249.197.6811.4012.8823.95d1, Uniform Delay [s]

128013046258992111218c, Capacity [veh/h]

1866190089415413618410s, saturation flow rate [veh/h]

0.360.360.260.090.190.05(v / s)_i Volume / Saturation Flow Rate

0.690.690.690.580.580.58g / C, Green / Cycle

828282707070g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

10.739.33 10.790.0011.750.00d_M, Delay for Movement [s/veh] 13.2924.83

BA BBMovement LOS BC

10.5313.33d_A, Approach Delay [s/veh]

BApproach LOS B

23.72d_I, Intersection Delay [s/veh]

CIntersection LOS

0.555Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.420Volume to Capacity (v/c):

CLevel Of Service:

21.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

4354000320309730050000Total Analysis Volume [veh/h]

1113500808247513000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92741.00000.92741.00001.00001.00000.93210.93211.00001.00000.90460.9046Peak Hour Factor

4054000320309028050000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

4054000320309028050000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoYesNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

131313013013130000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

4040400400406100190Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

6060600600603000300Maximum Green [s]

777070770070Minimum Green [s]

--Lag---------Lead / Lag

4,6Auxiliary Signal Groups

444080460020Signal group

PermissPermissProtectePermissPermissPermissSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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12.10204.00109.2515.67264.10293.550.0095th-Percentile Queue Length [ft]

0.488.164.370.6310.5611.740.0095th-Percentile Queue Length [veh]

6.72115.7760.708.70160.29182.710.0050th-Percentile Queue Length [ft]

0.274.632.430.356.417.310.0050th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoCritical Lane Group

AAAADDALane Group LOS

4.356.735.449.9654.2153.030.00d, Delay for Lane Group [s/veh]

0.040.390.230.050.880.860.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.060.850.400.174.113.080.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.040.04k, delay calibration

4.295.885.049.7950.1049.950.00d1, Uniform Delay [s]

1189137113715802362782c, Capacity [veh/h]

161518631863862159718801900s, saturation flow rate [veh/h]

0.030.290.170.030.130.130.00(v / s)_i Volume / Saturation Flow Rate

0.740.740.740.740.150.150.00g / C, Green / Cycle

8888888818180g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.002.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

5.44 0.009.96 0.00 4.356.7354.210.00 0.00d_M, Delay for Movement [s/veh] 53.460.00 53.03

AA AADAMovement LOS A DA D

5.83 6.56d_A, Approach Delay [s/veh] 53.580.00

A AApproach LOS A D

21.60d_I, Intersection Delay [s/veh]

CIntersection LOS

0.420Intersection V/C

----------------Ring 4

----------------Ring 3

-------------4--Ring 2

-------------862Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

10240Bicycle Volume [bicycles/h]

68940Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86520.86520.93210.93210.90460.9046Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

04080198061Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

013339142014283199c, Capacity [veh/h]

70018103618144916153618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.481Volume to Capacity (v/c):

CLevel Of Service:

31.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

935418Bicycle Volume [bicycles/h]

77474438Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1322349265575282444234499409248Total Analysis Volume [veh/h]

335923161447111106112510262Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98230.98230.98230.92140.92140.92140.89890.89890.89890.80740.80740.8074Peak Hour Factor

1302309060530260403804080330200Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1302309060530260403804080330200Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

YesYesNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

424342434220584215425815Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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99.18182.0793.02325.53333.75299.06278.08277.4339.3452.42241.39146.0395th-Percentile Queue Length [ft]

3.977.283.7213.0213.3511.9611.1211.101.572.109.665.8495th-Percentile Queue Length [veh]

55.10101.1551.68207.43213.84186.94170.89170.3921.8629.12143.2581.1350th-Percentile Queue Length [ft]

2.204.052.078.308.557.486.846.820.871.165.733.2550th-Percentile Queue Length [veh]

NoNoNoNoNoYesYesNoNoNoYesNoCritical Lane Group

BBCDDDDDCBBBLane Group LOS

18.8819.8330.2240.5040.2542.7551.4849.3829.7910.8413.5613.12d, Delay for Lane Group [s/veh]

0.180.260.230.670.660.690.850.760.160.110.360.33X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.550.711.370.640.579.392.791.460.110.230.911.15d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.500.040.040.040.500.500.50k, delay calibration

18.3319.1228.8439.8639.6833.3648.6947.9229.6810.6112.6611.97d1, Uniform Delay [s]

7278953964664934062733112679231127758c, Capacity [veh/h]

1542190098917951900133516661900734155619001279s, saturation flow rate [veh/h]

0.090.120.090.180.170.210.140.120.060.060.220.19(v / s)_i Volume / Saturation Flow Rate

0.470.470.470.260.260.330.160.160.330.590.590.59g / C, Green / Cycle

575757313140202040717171g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

40.36 40.5042.75 30.22 18.8819.8351.4813.12 13.56d_M, Delay for Movement [s/veh] 50.3110.84 29.79

D DD BC BDBMovement LOS B DB C

41.10 21.64d_A, Approach Delay [s/veh] 48.6413.06

D CApproach LOS B D

31.18d_I, Intersection Delay [s/veh]

CIntersection LOS

0.481Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.511Volume to Capacity (v/c):

CLevel Of Service:

22.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

3901112Bicycle Volume [bicycles/h]

172154487Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

66723007192335283228000Total Analysis Volume [veh/h]

161810018058132157000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91310.91311.00001.00000.94550.94550.96370.96370.96370.87601.00000.8760Peak Hour Factor

60660006802205080220000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

60660006802205080220000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

47360056205647020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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309.55309.55179.18105.52176.22284.110.000.0095th-Percentile Queue Length [ft]

12.3812.387.174.227.0511.360.000.0095th-Percentile Queue Length [veh]

195.03195.0399.5458.6297.90175.480.000.0050th-Percentile Queue Length [ft]

7.807.803.982.343.927.020.000.0050th-Percentile Queue Length [veh]

NoYesNoYesNoYesNoNoCritical Lane Group

CCABDDAALane Group LOS

22.5122.519.2813.2149.6054.010.000.00d, Delay for Lane Group [s/veh]

0.600.600.300.480.640.880.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

4.074.070.330.271.183.680.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

18.4418.448.9512.9448.4250.330.000.00d1, Uniform Delay [s]

6556552367489212260140157c, Capacity [veh/h]

1200120036188541476181016151810s, saturation flow rate [veh/h]

0.330.330.200.270.090.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.550.550.650.650.140.140.090.09g / C, Green / Cycle

6666797917171010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.28 0.0013.21 0.00 22.5122.5149.600.00 0.00d_M, Delay for Movement [s/veh] 49.600.00 54.01

AB CCDMovement LOS A DA D

10.24 22.51d_A, Approach Delay [s/veh] 52.370.00

B CApproach LOS A D

22.11d_I, Intersection Delay [s/veh]

CIntersection LOS

0.511Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.920Volume to Capacity (v/c):

DLevel Of Service:

44.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

0010Bicycle Volume [bicycles/h]

0043Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

112200386411754Total Analysis Volume [veh/h]

2810097103189Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92681.00001.00000.93210.90130.9013Peak Hour Factor

104000360370680Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

104000360370680Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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668.2889.99462.36368.0795th-Percentile Queue Length [ft]

26.733.6018.4914.7295th-Percentile Queue Length [veh]

475.1350.00316.48240.8250th-Percentile Queue Length [ft]

19.012.0012.669.6350th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

FADDLane Group LOS

55.638.7154.8339.98d, Delay for Lane Group [s/veh]

1.030.170.930.77X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

34.230.1512.930.48d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.180.04k, delay calibration

21.408.5541.9139.50d1, Uniform Delay [s]

10932326444985c, Capacity [veh/h]

1700361815833514s, saturation flow rate [veh/h]

0.660.110.260.21(v / s)_i Volume / Saturation Flow Rate

0.640.640.280.28g / C, Green / Cycle

77773434g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 55.6339.98d_M, Delay for Movement [s/veh] 8.7154.83

FDMovement LOS AD

55.638.71d_A, Approach Delay [s/veh] 45.22

EAApproach LOS D

44.32d_I, Intersection Delay [s/veh]

DIntersection LOS

0.920Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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0.762Volume to Capacity (v/c):

DLevel Of Service:

40.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

10.0012.009.0010.0012.009.0012.0012.0012.0010.0012.009.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

06015Bicycle Volume [bicycles/h]

04747136Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1131310361235369220004442833Total Analysis Volume [veh/h]

283279059926000111078Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96970.96970.96970.89500.89500.89501.00001.00001.00000.91160.91160.9116Peak Hour Factor

1101270350210330200004039030Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1101270350210330200004039030Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoYesMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303020252515000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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463.05453.90360.01291.93373.4032.18190.24192.55205.6295th-Percentile Queue Length [ft]

18.5218.1614.4011.6814.941.297.617.708.2295th-Percentile Queue Length [veh]

317.05309.61215.67181.47245.0417.88105.87107.52116.9450th-Percentile Queue Length [ft]

12.6812.388.637.269.800.724.234.304.6850th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

BBFDDEDDDLane Group LOS

17.9517.13129.4849.9039.5563.0839.9339.3639.19d, Delay for Lane Group [s/veh]

0.640.621.130.940.700.580.390.380.38X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.902.4790.797.470.645.022.832.452.26d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.500.50k, delay calibration

15.0514.6638.6942.4338.9158.0737.0936.9136.93d1, Uniform Delay [s]

1101115831924952638407438477c, Capacity [veh/h]

1807190090090019001737160717291883s, saturation flow rate [veh/h]

0.390.380.400.260.190.010.100.100.10(v / s)_i Volume / Saturation Flow Rate

0.610.610.350.280.280.020.250.250.25g / C, Green / Cycle

73734233333303030g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

39.55 49.9063.08 129.48 17.9517.500.0039.19 39.46d_M, Delay for Movement [s/veh] 0.0039.93 0.00

D DE BF BDMovement LOS D D

44.26 40.19d_A, Approach Delay [s/veh] 0.0039.48

D DApproach LOS D A

40.94d_I, Intersection Delay [s/veh]

DIntersection LOS

0.762Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.596Volume to Capacity (v/c):

CLevel Of Service:

28.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

119512Bicycle Volume [bicycles/h]

45623934Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

584584104662883310657318156518248Total Analysis Volume [veh/h]

146146261772827143451413062Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95890.95890.95890.90310.90310.90310.94180.94180.94180.88760.88760.8876Peak Hour Factor

560560100602603010054017050460220Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

560560100602603010054017050460220Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

10100161001017010160Pedestrian Clearance [s]

770770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

505021345020502915503420Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303030303030303015303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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406.10520.2981.74169.96176.2844.88328.12339.86134.75253.91258.96194.2095th-Percentile Queue Length [ft]

16.2420.813.276.807.051.8013.1213.595.3910.1610.367.7795th-Percentile Queue Length [veh]

271.09363.8745.4194.4297.9324.94209.45218.6174.86152.61156.41108.7150th-Percentile Queue Length [ft]

10.8414.551.823.783.921.008.388.742.996.106.264.3550th-Percentile Queue Length [veh]

YesNoNoNoNoNoYesNoNoNoNoYesCritical Lane Group

BCCCCEDDBCCCLane Group LOS

19.2132.3621.7230.3230.1556.1436.4435.8619.5428.1727.8622.66d, Delay for Lane Group [s/veh]

0.640.730.200.300.290.310.560.550.360.400.390.48X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.963.380.070.110.100.593.803.371.951.741.563.24d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.440.290.040.040.040.040.500.500.500.500.500.50k, delay calibration

16.2528.9821.6530.2130.0655.5532.6532.4917.5926.4426.3019.41d1, Uniform Delay [s]

919801515568621108590637508698743513c, Capacity [veh/h]

15621900118617401900844176219001032178719001083s, saturation flow rate [veh/h]

0.370.310.090.100.100.040.190.180.180.160.150.23(v / s)_i Volume / Saturation Flow Rate

0.590.420.420.330.330.330.330.330.500.390.390.50g / C, Green / Cycle

715151393939404060474760g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

30.22 30.3256.14 21.72 19.2132.3636.4422.66 28.00d_M, Delay for Movement [s/veh] 36.0928.17 19.54

C CE BC CDCMovement LOS C DC B

32.44 25.45d_A, Approach Delay [s/veh] 32.6526.40

C CApproach LOS C C

28.35d_I, Intersection Delay [s/veh]

CIntersection LOS

0.596Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

7.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

132525701414391365161616Total Analysis Volume [veh/h]

366173310316444Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.71550.71550.71550.76850.76850.76850.60710.60710.6071Peak Hour Factor

102020501010301050101010Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

102020501010301050101010Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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AIntersection LOS

7.63Intersection Delay [s/veh]

AAAAApproach LOS

7.667.407.867.48Approach Delay [s/veh]

6.118.9511.804.4795th-Percentile Queue Length [ft]

0.240.360.470.1895th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

8.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayOcean WayPico BlvdName

Intersection Setup

101661694Pedestrian Volume [ped/h]

40111481414101153011104030Total Analysis Volume [veh/h]

1033733329833108Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.88040.88040.73860.73861.00000.87301.00000.87301.00001.00001.0000Peak Hour Factor

40101301010101003010104030Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

40101301010101003010104030Base Volume Input [veh/h]

Appian WayOcean WayPico BlvdName

volumes
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AIntersection LOS

8.45Intersection Delay [s/veh]

AAAAApproach LOS

9.017.748.048.21Approach Delay [s/veh]

24.623.7516.288.6595th-Percentile Queue Length [ft]

0.980.150.650.3595th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.400Volume to Capacity (v/c):

BLevel Of Service:

11.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

52530Bicycle Volume [bicycles/h]

274280325Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

799168147797237191Total Analysis Volume [veh/h]

20042371995948Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95120.95120.95310.95310.88790.8879Peak Hour Factor

760160140760210170Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

760160140760210170Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654545426Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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98.8078.2833.7198.48222.64170.9395th-Percentile Queue Length [ft]

3.953.131.353.948.916.8495th-Percentile Queue Length [veh]

54.8943.4918.7354.71129.3794.9650th-Percentile Queue Length [ft]

2.201.740.752.195.173.8050th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABAADCLane Group LOS

4.7810.554.184.7839.7234.86d, Delay for Lane Group [s/veh]

0.310.340.140.310.880.60X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.301.800.290.303.560.67d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.488.763.894.4836.1634.18d1, Uniform Delay [s]

261150110332611270319c, Capacity [veh/h]

36186831431361815351810s, saturation flow rate [veh/h]

0.220.250.100.220.150.11(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.180.18g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.18 10.55 4.7834.86d_M, Delay for Movement [s/veh] 4.7839.72

BA ACMovement LOS AD

5.794.68d_A, Approach Delay [s/veh] 37.55

AAApproach LOS D

11.15d_I, Intersection Delay [s/veh]

BIntersection LOS

0.400Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.267Volume to Capacity (v/c):

ALevel Of Service:

6.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

19426990Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

00101600500160003400Total Analysis Volume [veh/h]

0034001304000850Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00101600500160003400Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00101600500160003400Base Volume Input [veh/h]

Name

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0020002004000400Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

004008060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

60Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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0.6716.7115.3316.0295th-Percentile Queue Length [ft]

0.030.670.610.6495th-Percentile Queue Length [veh]

0.379.288.528.9050th-Percentile Queue Length [ft]

0.010.370.340.3650th-Percentile Queue Length [veh]

NoYesNoYesCritical Lane Group

AAAALane Group LOS

5.236.247.007.02d, Delay for Lane Group [s/veh]

0.020.330.350.39X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.000.120.170.11d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.040.04k, delay calibration

5.236.136.836.92d1, Uniform Delay [s]

627628454864c, Capacity [veh/h]

951131016763192s, saturation flow rate [veh/h]

0.010.160.100.11(v / s)_i Volume / Saturation Flow Rate

0.330.330.270.27g / C, Green / Cycle

8866g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Movement, Approach, & Intersection Results

0.00 6.246.24 5.23 5.230.000.000.00 7.02d_M, Delay for Movement [s/veh] 7.000.00 0.00

AA AAAMovement LOS A

6.24 5.23d_A, Approach Delay [s/veh] 7.007.02

A AApproach LOS A A

6.77d_I, Intersection Delay [s/veh]

AIntersection LOS

0.267Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.263Volume to Capacity (v/c):

ELevel Of Service:

35.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00249Pedestrian Volume [ped/h]

63164610650420Total Analysis Volume [veh/h]

164112660100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96000.96000.93001.00000.96001.0000Peak Hour Factor

6015809900400Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

6015809900400Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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EIntersection LOS

0.53d_I, Intersection Delay [s/veh]

AAEApproach LOS

0.000.0035.43d_A, Approach Delay [s/veh]

0.000.000.000.0025.080.0095th-Percentile Queue Length [ft]

0.000.000.000.001.000.0095th-Percentile Queue Length [veh]

AAACEMovement LOS

0.000.000.0020.6435.430.00d_M, Delay for Movement [s/veh]

0.000.020.010.000.260.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.320Volume to Capacity (v/c):

BLevel Of Service:

14.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: Main St & Olympic Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10403208123313203630142105030Total Analysis Volume [veh/h]

3101523178598363138Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81880.81880.89380.89381.00000.84241.00000.84241.00001.00001.0000Peak Hour Factor

10330170110280203030120105030Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10330170110280203030120105030Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0120012001200120Pedestrian Clearance [s]

070070070070Walk [s]

0.02.02.00.02.02.00.04.00.00.04.00.0Vehicle Extension [s]

04820040703000300Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.60.00.03.60.0Amber [s]

030150301503000300Maximum Green [s]

077077070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

047083060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

31.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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3.05155.0451.3046.41129.953.6656.13143.3250.5927.2195th-Percentile Queue Length [ft]

0.126.202.051.865.200.152.255.732.021.0995th-Percentile Queue Length [veh]

1.6986.1328.5025.7872.202.0331.1879.6228.1015.1250th-Percentile Queue Length [ft]

0.073.451.141.032.890.081.253.181.120.6050th-Percentile Queue Length [veh]

NoYesNoNoNoYesNoYesNoNoCritical Lane Group

AAAAAACDCDLane Group LOS

6.078.385.058.569.794.1831.8040.7731.5235.61d, Delay for Lane Group [s/veh]

0.010.330.230.130.280.020.210.550.180.12X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.750.620.280.630.000.472.660.360.31d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

6.057.644.448.289.164.1831.3438.1131.1535.31d1, Uniform Delay [s]

102512058899491117821315256335248c, Capacity [veh/h]

1615190011911615190010001733136418461357s, saturation flow rate [veh/h]

0.010.210.170.080.160.020.040.100.030.02(v / s)_i Volume / Saturation Flow Rate

0.630.630.720.590.590.720.180.180.180.18g / C, Green / Cycle

57576453536416161616g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.79 8.564.18 5.05 6.078.3831.8035.61 31.52d_M, Delay for Movement [s/veh] 31.8031.52 40.77

A AA AA ACCMovement LOS D CC D

9.21 7.23d_A, Approach Delay [s/veh] 37.9232.88

A AApproach LOS C D

14.21d_I, Intersection Delay [s/veh]

BIntersection LOS

0.320Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.651Volume to Capacity (v/c):

CLevel Of Service:

25.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

7718102Bicycle Volume [bicycles/h]

60316Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

16061775010733413279Total Analysis Volume [veh/h]

401441326883320Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95900.95901.00000.88500.88500.75700.7570Peak Hour Factor

1540170509503010060Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1540170509503010060Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesNoYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0000007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

811208112027Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

301503015030Maximum Green [s]

7507507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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446.43369.16334.41337.847.91301.2295th-Percentile Queue Length [ft]

17.8614.7713.3813.510.3212.0595th-Percentile Queue Length [veh]

303.56229.57214.35217.034.39188.6150th-Percentile Queue Length [ft]

12.149.188.578.680.187.5450th-Percentile Queue Length [veh]

YesNoNoNoYesYesCritical Lane Group

BFBBAELane Group LOS

12.92154.6614.4714.409.9770.49d, Delay for Lane Group [s/veh]

0.721.120.540.540.120.91X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.03100.652.001.960.0720.81d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.410.500.500.040.21k, delay calibration

10.8954.0012.4612.459.9049.68d1, Uniform Delay [s]

223315810361055282233c, Capacity [veh/h]

31921597164716763691485s, saturation flow rate [veh/h]

0.500.110.340.340.090.14(v / s)_i Volume / Saturation Flow Rate

0.700.100.630.630.770.16g / C, Green / Cycle

841275759219g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLCCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

14.47 154.6614.43 12.9270.49d_M, Delay for Movement [s/veh] 9.9770.49

BB BFEMovement LOS AE

14.30 26.99d_A, Approach Delay [s/veh] 70.49

CBApproach LOS E

25.24d_I, Intersection Delay [s/veh]

CIntersection LOS

0.651Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

7.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2000Analysis Method:

All-way stopControl Type:

Intersection 1023808: APPIAN WAY/ MOSS AVE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

4613Pedestrian Volume [ped/h]

0105004010Total Analysis Volume [veh/h]

03130103Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

0105004010Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0105004010Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

7.01Intersection Delay [s/veh]

AAAApproach LOS

6.997.246.77Approach Delay [s/veh]

0.834.413.9395th-Percentile Queue Length [ft]

0.030.180.1695th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.211Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

00000023000000Total Analysis Volume [veh/h]

0000005800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00000023000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00000023000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.18d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.189.00d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0019.890.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.000.800.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.180.000.000.009.000.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.210.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

APPROVAL YEAR (2017) PLUS PROJECT CONDITIONS 

Alternative 3 - Access 1 

Weekend Midday 
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Intersection Analysis Summary

6/10/2016Report File: \...\AY_Acc1_MD.pdf

Scenario 14: 2017 Pier Access 1Vistro File: \...\SM_Weekend_MD_arclight.vistro

A9.1NWB ThruHCM 2010All-way stopAppian / Moss1023808

B18.50.604SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B14.00.313NEB LeftHCM 2010SignalizedOLYMPIC / MAIN514

F197.91.227NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.50.240NWB RightHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

A10.00.429SWB LeftHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

B12.3SEB LeftHCM 2010All-way stopAPPIAN / PICO159

B10.3SWB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.80.642NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

F88.41.048SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

C23.70.571WB RightHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C22.20.444SWB ThruHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C30.20.530NWB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C33.30.317NWB ThruHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C31.10.507NWB LeftHCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C29.30.590NEB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

C34.30.418SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

E67.40.890WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.60.285NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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0.890Volume to Capacity (v/c):

ELevel Of Service:

67.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

202729358018603135352351721150Total Analysis Volume [veh/h]

56828904658996129537Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.97880.97880.97881.00000.95470.95470.86460.86460.86460.93640.93640.9364Peak Hour Factor

202671350017763030302048420140Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

202671350017763030302048420140Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

0.02.62.60.02.62.60.00.02.62.60.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.00.02.02.00.00.0l1, Start-Up Lost Time [s]

0100010000101000Pedestrian Clearance [s]

070070007700Walk [s]

0.02.02.00.02.02.00.00.02.02.00.00.0Vehicle Extension [s]

060200602000303000Split [s]

0.01.01.00.01.01.00.00.01.01.00.00.0All red [s]

0.03.63.60.03.63.60.00.03.63.60.00.0Amber [s]

030300303000303000Maximum Green [s]

077077007700Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

1Auxiliary Signal Groups

047083005100Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

140Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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771.55711.71460.91625.7249.9537.911544.1695th-Percentile Queue Length [ft]

30.8628.4718.4425.032.001.5261.7795th-Percentile Queue Length [veh]

574.93524.00315.31451.4927.7521.06988.5850th-Percentile Queue Length [ft]

23.0020.9612.6118.061.110.8439.5450th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesCritical Lane Group

CCEDEEFLane Group LOS

25.9223.0759.1436.6468.5268.80414.64d, Delay for Lane Group [s/veh]

0.800.800.940.810.490.431.76X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

5.893.124.833.122.232.06357.35d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.040.500.040.040.50k, delay calibration

20.0319.9654.3133.5266.2966.7457.29d1, Uniform Delay [s]

1177224938223096353293c, Capacity [veh/h]

1893361818105176177417741615s, saturation flow rate [veh/h]

0.500.500.200.360.020.010.32(v / s)_i Volume / Saturation Flow Rate

0.620.620.210.450.040.030.18g / C, Green / Cycle

878730625425g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLLRLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

36.64 0.0068.52 59.14 25.9224.040.000.00 0.00d_M, Delay for Movement [s/veh] 0.00414.64 68.80

DE CE CMovement LOS F E

37.17 28.10d_A, Approach Delay [s/veh] 68.80414.64

D CApproach LOS F E

67.45d_I, Intersection Delay [s/veh]

EIntersection LOS

0.890Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.418Volume to Capacity (v/c):

CLevel Of Service:

34.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

58329182Bicycle Volume [bicycles/h]

26875383765Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

075400111501660347000Total Analysis Volume [veh/h]

018900279042087000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95990.95990.95990.91610.91610.91610.90200.90200.90200.86000.86001.0000Peak Hour Factor

072400102101500313000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

072400102101500313000Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2553003512352512533030Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

90.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

156Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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320.36320.36463.870.00318.02295.97295.970.000.0095th-Percentile Queue Length [ft]

12.8112.8118.550.0012.7211.8411.840.000.0095th-Percentile Queue Length [veh]

203.41203.41317.710.00201.59184.57184.570.000.0050th-Percentile Queue Length [ft]

8.148.1412.710.008.067.387.380.000.0050th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoNoNoCritical Lane Group

CCCAFEEAALane Group LOS

20.8820.8821.110.0096.1476.1576.150.000.00d, Delay for Lane Group [s/veh]

0.360.360.530.000.900.790.790.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.980.980.980.0028.619.679.670.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.270.180.180.040.04k, delay calibration

19.9019.9020.130.0067.5366.4866.480.000.00d1, Uniform Delay [s]

10411041208942018422122111c, Capacity [veh/h]

19001900361875315101810181016151810s, saturation flow rate [veh/h]

0.200.200.310.000.110.100.100.000.00(v / s)_i Volume / Saturation Flow Rate

0.550.550.580.580.120.120.120.000.00g / C, Green / Cycle

8585909019191900g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

21.11 0.000.00 0.00 20.8820.8896.140.00 0.00d_M, Delay for Movement [s/veh] 76.150.00 76.15

CA CCFMovement LOS A EA E

21.11 20.88d_A, Approach Delay [s/veh] 82.620.00

C CApproach LOS A F

34.28d_I, Intersection Delay [s/veh]

CIntersection LOS

0.418Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.590Volume to Capacity (v/c):

CLevel Of Service:

29.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

2201750Bicycle Volume [bicycles/h]

8106300Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1100100794603586972860000Total Analysis Volume [veh/h]

280252236090174710000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95951.00000.95950.92081.00000.92080.94550.94551.00001.00001.00001.0000Peak Hour Factor

106096687103306592700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

106096687103306592700000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

640646403145250000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lead----Lead / Lag

Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

95.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

59.41303.72283.17229.65378.87399.8995th-Percentile Queue Length [ft]

2.3812.1511.339.1915.1516.0095th-Percentile Queue Length [veh]

33.01190.54174.77134.54249.38266.1350th-Percentile Queue Length [ft]

1.327.626.995.389.9810.6550th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDDELane Group LOS

10.8114.3513.9653.6342.5876.97d, Delay for Lane Group [s/veh]

0.120.470.440.850.950.93X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.250.730.651.903.2527.89d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.34k, delay calibration

10.5613.6213.3151.7339.3349.07d1, Uniform Delay [s]

94221532153421734308c, Capacity [veh/h]

158236183618351422371810s, saturation flow rate [veh/h]

0.070.280.260.100.310.16(v / s)_i Volume / Saturation Flow Rate

0.600.600.600.120.330.17g / C, Green / Cycle

717171143920g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 13.9653.63 14.35 10.810.0042.580.00 0.00d_M, Delay for Movement [s/veh] 76.970.00 0.00

BD BBDMovement LOS E

24.85 14.00d_A, Approach Delay [s/veh] 52.580.00

C BApproach LOS A D

29.30d_I, Intersection Delay [s/veh]

CIntersection LOS

0.590Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.507Volume to Capacity (v/c):

CLevel Of Service:

31.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

3153220170091210700000Total Analysis Volume [veh/h]

798104302353180000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

3153220170091210700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3153220170091210700000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

010000102400000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

0450120553300000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

041070302900000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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232.59228.95119.33124.13131.4674.0295th-Percentile Queue Length [ft]

9.309.164.774.975.262.9695th-Percentile Queue Length [veh]

136.71134.0266.2968.9673.0441.1250th-Percentile Queue Length [ft]

5.475.362.652.762.921.6450th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBBCCCLane Group LOS

19.1618.1917.0423.4123.2433.14d, Delay for Lane Group [s/veh]

0.380.330.260.210.200.19X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.340.920.980.670.571.10d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

17.8217.2716.0522.7522.6732.04d1, Uniform Delay [s]

825971648703781375c, Capacity [veh/h]

161519001212171119001075s, saturation flow rate [veh/h]

0.200.170.140.090.080.07(v / s)_i Volume / Saturation Flow Rate

0.510.510.510.410.410.41g / C, Green / Cycle

616161494949g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.507Intersection V/C

CIntersection LOS

31.07d_I, Intersection Delay [s/veh]

BCAApproach LOS

18.3325.170.00d_A, Approach Delay [s/veh]

BBBCCCMovement LOS

19.1618.190.0017.040.0023.4123.2833.140.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

00Bicycle Volume [bicycles/h]

00Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

11001051249210629620Total Analysis Volume [veh/h]

2802636253157160Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

11001051249210629620Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11001051249210629620Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

2.60.02.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

1001002414140Pedestrian Clearance [s]

70705770Walk [s]

2.00.02.02.02.02.02.00.0Vehicle Extension [s]

45055203355550Split [s]

1.00.01.01.01.01.01.00.0All red [s]

3.60.03.63.63.63.63.60.0Amber [s]

41030302927270Maximum Green [s]

70777770Minimum Green [s]

---Lead--Lead-Lead / Lag

Auxiliary Signal Groups

60472880Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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521.21528.41212.47225.98325.42113.5195th-Percentile Queue Length [ft]

20.8521.148.509.0413.024.5495th-Percentile Queue Length [veh]

364.63370.56121.93131.83207.3463.0650th-Percentile Queue Length [ft]

14.5914.824.885.278.292.5250th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CCCDDFLane Group LOS

33.3732.7326.6237.8239.78101.69d, Delay for Lane Group [s/veh]

0.760.750.580.500.661.03X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.272.720.460.330.3041.70d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.230.200.040.040.040.04k, delay calibration

30.1030.0126.1637.4939.4859.98d1, Uniform Delay [s]

75878343042495060c, Capacity [veh/h]

18381900113216153618491s, saturation flow rate [veh/h]

0.310.310.220.130.170.13(v / s)_i Volume / Saturation Flow Rate

0.410.410.410.260.260.26g / C, Green / Cycle

494949323232g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

33.0126.62 33.370.0037.820.00d_M, Delay for Movement [s/veh] 39.78101.69

CC CDMovement LOS DF

31.9143.58d_A, Approach Delay [s/veh]

CApproach LOS D

31.07d_I, Intersection Delay [s/veh]

CIntersection LOS

0.507Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.317Volume to Capacity (v/c):

CLevel Of Service:

33.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

981900032910014029540000Total Analysis Volume [veh/h]

2448008225357410000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92261.00000.92261.00001.00001.00000.92570.92571.00001.00000.86310.8631Peak Hour Factor

901900032910013027340000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

901900032910013027340000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

121212012012120000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

3838380380386500170Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

3030300300303000300Maximum Green [s]

777070770070Minimum Green [s]

--Lead---------Lead / Lag

4,6Auxiliary Signal Groups

444080460025Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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112.71219.66413.8891.92107.220.0095th-Percentile Queue Length [ft]

4.518.7916.563.684.290.0095th-Percentile Queue Length [veh]

62.62127.18277.3251.0759.570.0050th-Percentile Queue Length [ft]

2.505.0911.092.042.380.0050th-Percentile Queue Length [veh]

NoNoYesYesNoNoCritical Lane Group

DDEAAALane Group LOS

41.9544.1262.567.026.910.00d, Delay for Lane Group [s/veh]

0.320.530.920.200.200.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.220.4614.950.420.340.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.180.500.500.04k, delay calibration

41.7343.6647.616.596.570.00d1, Uniform Delay [s]

309357357107513062c, Capacity [veh/h]

161518631863155318851900s, saturation flow rate [veh/h]

0.060.100.180.140.140.00(v / s)_i Volume / Saturation Flow Rate

0.190.190.190.690.690.00g / C, Green / Cycle

23232383830g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

62.56 0.000.00 0.00 41.9544.127.020.00 0.00d_M, Delay for Movement [s/veh] 6.940.00 6.91

E DDAAMovement LOS A AA A

62.56 43.38d_A, Approach Delay [s/veh] 6.960.00

E DApproach LOS A A

33.32d_I, Intersection Delay [s/veh]

CIntersection LOS

0.317Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8--Ring 2

-------------462Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

13330Bicycle Volume [bicycles/h]

731440Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.89810.89810.87760.87760.91670.9167Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

05565176548Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

1,6Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

01333914196193199c, Capacity [veh/h]

7001810361814497003618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.530Volume to Capacity (v/c):

CLevel Of Service:

30.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

9403512Bicycle Volume [bicycles/h]

142888670Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

28532710194773346215749183130154Total Analysis Volume [veh/h]

7182252419386514323213338Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98310.98310.98310.95490.95490.95490.98970.98970.98970.84490.84490.8449Peak Hour Factor

2803219990738330215689070110130Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2803219990738330215689070110130Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoYesNoYesNoNoNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

573357335715455715574515Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

61.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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388.00367.53125.88310.91317.58224.74233.59234.6351.8575.54119.68145.2295th-Percentile Queue Length [ft]

15.5214.705.0412.4412.708.999.349.392.073.024.795.8195th-Percentile Queue Length [veh]

256.64240.3969.93196.08201.25130.92137.45138.2228.8041.9766.4980.6850th-Percentile Queue Length [ft]

10.279.622.807.848.055.245.505.531.151.682.663.2350th-Percentile Queue Length [veh]

YesNoNoYesNoNoNoNoYesNoNoYesCritical Lane Group

EDDCCBCCBCCCLane Group LOS

70.1149.0547.3620.7320.4617.8421.8721.7213.5428.0228.3731.00d, Delay for Lane Group [s/veh]

0.930.780.420.470.460.580.350.340.210.170.200.44X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

24.315.030.421.711.564.041.131.061.060.060.060.32d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.280.170.040.500.500.500.500.500.500.040.040.04k, delay calibration

45.8044.0246.9419.0218.9013.8020.7420.6612.4827.9628.3130.68d1, Uniform Delay [s]

307419243912965598849876441493640350c, Capacity [veh/h]

13941900119117961900101618401900771146319001289s, saturation flow rate [veh/h]

0.200.170.080.240.230.340.160.160.120.060.070.12(v / s)_i Volume / Saturation Flow Rate

0.220.220.220.510.510.590.460.460.590.340.340.34g / C, Green / Cycle

262626616170555570404040g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

20.58 20.7317.84 47.36 70.1149.0521.8731.00 28.37d_M, Delay for Movement [s/veh] 21.7928.02 13.54

C CB ED DCCMovement LOS C CC B

19.81 57.23d_A, Approach Delay [s/veh] 20.7029.40

B EApproach LOS C C

30.15d_I, Intersection Delay [s/veh]

CIntersection LOS

0.530Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.444Volume to Capacity (v/c):

CLevel Of Service:

22.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

2226660070612545249158000Total Analysis Volume [veh/h]

551660017731116240000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90110.90111.00001.00000.82410.82410.88390.88390.88390.93651.00000.9365Peak Hour Factor

2006000058210340220140000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2006000058210340220140000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

55300050205055020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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308.14299.71195.1359.37348.35193.710.000.0095th-Percentile Queue Length [ft]

12.3311.997.812.3713.937.750.000.0095th-Percentile Queue Length [veh]

193.94187.44109.3732.98225.28108.350.000.0050th-Percentile Queue Length [ft]

7.767.504.371.329.014.330.000.0050th-Percentile Queue Length [veh]

YesNoNoYesYesNoNoNoCritical Lane Group

BBBBDDAALane Group LOS

18.9218.0911.0311.3952.1645.070.000.00d, Delay for Lane Group [s/veh]

0.470.430.310.270.900.500.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.711.350.370.123.740.440.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

17.2116.7410.6611.2748.4244.620.000.00d1, Uniform Delay [s]

93910212250459326319140157c, Capacity [veh/h]

1746190036187631850181016151810s, saturation flow rate [veh/h]

0.250.230.200.160.160.090.000.00(v / s)_i Volume / Saturation Flow Rate

0.540.540.620.620.180.180.090.09g / C, Green / Cycle

6565757521211010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

11.03 0.0011.39 0.00 18.9218.3752.160.00 0.00d_M, Delay for Movement [s/veh] 52.160.00 45.07

BB BBDMovement LOS A DA D

11.08 18.50d_A, Approach Delay [s/veh] 49.680.00

B BApproach LOS A D

22.15d_I, Intersection Delay [s/veh]

CIntersection LOS

0.444Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.571Volume to Capacity (v/c):

CLevel Of Service:

23.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

120500387385612Total Analysis Volume [veh/h]

301009796153Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91271.00001.00000.93330.86800.8680Peak Hour Factor

110000361334531Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

110000361334531Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

1 - Coordination GroupSignal Coordination Group

NoLocated in CBD

Intersection Settings
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307.4182.94430.82306.3395th-Percentile Queue Length [ft]

12.303.3217.2312.2595th-Percentile Queue Length [veh]

193.3846.08290.95192.5450th-Percentile Queue Length [ft]

7.741.8411.647.7050th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

BADDLane Group LOS

10.827.6753.5540.26d, Delay for Lane Group [s/veh]

0.500.160.920.67X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.750.1410.250.33d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.130.04k, delay calibration

10.087.5243.2939.93d1, Uniform Delay [s]

24062406417907c, Capacity [veh/h]

3618361816153514s, saturation flow rate [veh/h]

0.330.110.240.17(v / s)_i Volume / Saturation Flow Rate

0.660.660.260.26g / C, Green / Cycle

80803131g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 10.8240.26d_M, Delay for Movement [s/veh] 7.6753.55

BDMovement LOS AD

10.827.67d_A, Approach Delay [s/veh] 45.39

BAApproach LOS D

23.66d_I, Intersection Delay [s/veh]

CIntersection LOS

0.571Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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1.048Volume to Capacity (v/c):

FLevel Of Service:

88.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

279844592536349210003250434Total Analysis Volume [veh/h]

7021114813487500081269Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94560.94560.94560.94280.94280.94281.00001.00001.00000.93600.93600.9360Peak Hour Factor

264798560505329200003047232Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

264798560505329200003047232Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303030303015000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

220.51221.91868.10608.96266.3630.63236.05238.83256.0295th-Percentile Queue Length [ft]

8.828.8834.7224.3610.651.239.449.5510.2495th-Percentile Queue Length [veh]

127.81128.84512.62437.45161.9917.02139.28141.34154.1950th-Percentile Queue Length [ft]

5.115.1520.5017.506.480.685.575.656.1750th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

AAFDCEEDDLane Group LOS

7.116.82350.2850.3121.5162.7955.0654.6454.45d, Delay for Lane Group [s/veh]

0.430.411.660.970.400.550.850.840.85X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.050.88308.1318.750.114.603.763.423.20d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.210.040.040.040.040.04k, delay calibration

6.065.9342.1431.5721.4058.1851.3051.2351.25d1, Uniform Delay [s]

1286140035755387538213219239c, Capacity [veh/h]

174419001200120019001810167717291884s, saturation flow rate [veh/h]

0.320.300.490.450.180.010.110.110.11(v / s)_i Volume / Saturation Flow Rate

0.740.740.300.460.460.020.130.130.13g / C, Green / Cycle

88883655553151515g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

21.51 50.3162.79 350.28 7.116.910.0054.45 54.70d_M, Delay for Movement [s/veh] 0.0055.06 0.00

C DE AF ADMovement LOS D E

39.51 125.47d_A, Approach Delay [s/veh] 0.0054.71

D FApproach LOS D A

88.42d_I, Intersection Delay [s/veh]

FIntersection LOS

1.048Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.642Volume to Capacity (v/c):

CLevel Of Service:

28.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

4672651081273913510183714747632482Total Analysis Volume [veh/h]

117662732989252093712158120Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.83130.83130.83130.86950.86950.86950.88530.88530.88530.90300.90300.9030Peak Hour Factor

38822090110340308974113042571435Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

38822090110340308974113042571435Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1515010141014100151010Pedestrian Clearance [s]

770777770777Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

454521394523453115453923Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303010303030303030303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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379.78265.96108.95289.53305.3947.51383.28394.5872.37225.55229.54318.4595th-Percentile Queue Length [ft]

15.1910.644.3611.5812.221.9015.3315.782.899.029.1812.7495th-Percentile Queue Length [veh]

250.10161.6960.53179.63191.8226.39252.88261.8840.21131.51134.46201.9350th-Percentile Queue Length [ft]

10.006.472.427.197.671.0610.1210.481.615.265.388.0850th-Percentile Queue Length [veh]

YesNoNoNoNoNoNoNoYesNoNoYesCritical Lane Group

CDCDDECCBBBCLane Group LOS

25.2335.7434.1247.7247.4056.4127.5427.4310.3616.3916.3731.13d, Delay for Lane Group [s/veh]

0.600.490.360.770.750.300.570.570.250.330.330.84X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.270.250.281.431.240.532.842.731.010.900.8813.45d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.320.040.040.040.040.040.500.500.500.500.500.50k, delay calibration

22.9635.4933.8446.2946.1755.8824.7024.709.3415.4915.4917.68d1, Uniform Delay [s]

77354429632635511781484558910021026577c, Capacity [veh/h]

1615190011611744190011321829190090318541900938s, saturation flow rate [veh/h]

0.290.140.090.140.140.030.250.250.160.180.180.51(v / s)_i Volume / Saturation Flow Rate

0.480.290.290.190.190.190.440.440.640.540.540.64g / C, Green / Cycle

573434232323535376656576g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

47.50 47.7256.41 34.12 25.2335.7427.5431.13 16.38d_M, Delay for Movement [s/veh] 27.4716.39 10.36

D DE CC DCBMovement LOS C CB B

48.12 29.69d_A, Approach Delay [s/veh] 25.1622.50

D CApproach LOS C C

28.85d_I, Intersection Delay [s/veh]

CIntersection LOS

0.642Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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BLevel Of Service:

10.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

04265120180101431016010400Total Analysis Volume [veh/h]

0111630453363403100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

04265120180101431016010400Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

04265120180101431016010400Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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BIntersection LOS

10.33Intersection Delay [s/veh]

ABBAApproach LOS

9.4211.0610.158.87Approach Delay [s/veh]

14.2050.4818.0929.756.1095th-Percentile Queue Length [ft]

0.572.020.721.190.2495th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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BLevel Of Service:

12.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Pico BlvdOcean WayPico BlvdName

Intersection Setup

173016235Pedestrian Volume [ped/h]

70911616031203243040702020Total Analysis Volume [veh/h]

1823401585818101855Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

70911616031203243040702020Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

70911616031203243040702020Base Volume Input [veh/h]

Pico BlvdOcean WayPico BlvdName

volumes
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BIntersection LOS

12.25Intersection Delay [s/veh]

BABAApproach LOS

13.179.5713.049.46Approach Delay [s/veh]

65.0315.0777.9414.7095th-Percentile Queue Length [ft]

2.600.603.120.5995th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.429Volume to Capacity (v/c):

ALevel Of Service:

10.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

272261Bicycle Volume [bicycles/h]

835979667Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

9118320599999277Total Analysis Volume [veh/h]

22821512502569Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96580.96580.96370.96370.90550.9055Peak Hour Factor

8808019896390251Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

8808019896390251Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654543026Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

1Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

80.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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116.1837.6749.29131.8284.92250.8295th-Percentile Queue Length [ft]

4.651.511.975.273.4010.0395th-Percentile Queue Length [veh]

64.5520.9327.3873.2447.18150.2950th-Percentile Queue Length [ft]

2.580.841.102.931.896.0150th-Percentile Queue Length [veh]

NoNoNoYesNoYesCritical Lane Group

AAAACDLane Group LOS

4.969.884.495.1733.2639.38d, Delay for Lane Group [s/veh]

0.350.200.200.380.390.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.371.080.460.420.353.14d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.608.814.034.7532.9136.24d1, Uniform Delay [s]

261841610052618256315c, Capacity [veh/h]

36185681389361814701810s, saturation flow rate [veh/h]

0.250.150.150.280.070.15(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.170.17g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.49 9.88 4.9639.38d_M, Delay for Movement [s/veh] 5.1733.26

AA ADMovement LOS AC

5.375.06d_A, Approach Delay [s/veh] 37.77

AAApproach LOS D

9.96d_I, Intersection Delay [s/veh]

AIntersection LOS

0.429Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.240Volume to Capacity (v/c):

ALevel Of Service:

6.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

21772133Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

0110403201324024140Total Analysis Volume [veh/h]

0031015081011040Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

0110403201324024140Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0110403201324024140Base Volume Input [veh/h]

Name

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0040004008000800Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

008004060020Signal group

SplitPermissSplitSplitPermissSplitPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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12.8579.8748.7126.9395th-Percentile Queue Length [ft]

0.513.191.951.0895th-Percentile Queue Length [veh]

7.1444.3727.0614.9650th-Percentile Queue Length [ft]

0.291.771.080.6050th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

DDAALane Group LOS

51.6253.892.201.81d, Delay for Lane Group [s/veh]

0.080.420.230.15X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.100.740.380.12d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.50k, delay calibration

51.5253.161.821.69d1, Uniform Delay [s]

12414214142692c, Capacity [veh/h]

798128316763192s, saturation flow rate [veh/h]

0.010.050.190.13(v / s)_i Volume / Saturation Flow Rate

0.080.080.840.84g / C, Green / Cycle

1010101101g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 53.8953.89 51.62 51.620.000.000.00 1.81d_M, Delay for Movement [s/veh] 2.200.00 0.00

DD DDAMovement LOS A

53.89 51.62d_A, Approach Delay [s/veh] 2.201.81

D DApproach LOS A A

6.45d_I, Intersection Delay [s/veh]

AIntersection LOS

0.240Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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1.227Volume to Capacity (v/c):

FLevel Of Service:

197.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00258Pedestrian Volume [ped/h]

45511611201282050Total Analysis Volume [veh/h]

1142903007510Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

45511611201282050Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

45511611201282050Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

13.50d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.49197.92d_A, Approach Delay [s/veh]

0.000.000.009.53286.230.0095th-Percentile Queue Length [ft]

0.000.000.000.3811.450.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0021.56197.920.00d_M, Delay for Movement [s/veh]

0.000.010.010.111.230.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.313Volume to Capacity (v/c):

BLevel Of Service:

14.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: OLYMPIC / MAIN

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

11160300150330111004460103429Total Analysis Volume [veh/h]

3407538833251115397Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

11160300150330111004460103429Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11160300150330111004460103429Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.60.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.00.02.00.0l1, Start-Up Lost Time [s]

01200120012120120Pedestrian Clearance [s]

070070077070Walk [s]

0.02.02.00.02.02.00.04.04.00.04.00.0Vehicle Extension [s]

048200407030300300Split [s]

0.01.01.00.01.01.00.01.01.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.60.03.60.0Amber [s]

0301503015030300300Maximum Green [s]

077077077070Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083066020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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2.3737.0051.8845.18108.241.18154.7260.4540.8431.7195th-Percentile Queue Length [ft]

0.091.482.081.814.330.056.192.421.631.2795th-Percentile Queue Length [veh]

1.3220.5528.8225.1060.130.6685.9533.5822.6917.6250th-Percentile Queue Length [ft]

0.050.821.151.002.410.033.441.340.910.7050th-Percentile Queue Length [veh]

NoNoYesNoYesNoYesNoNoNoCritical Lane Group

AAAAAADDDDLane Group LOS

3.774.263.866.267.082.2446.1741.7436.8246.87d, Delay for Lane Group [s/veh]

0.010.120.320.140.270.010.740.330.210.29X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.180.880.280.520.007.641.470.702.31d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

3.764.082.985.976.562.2438.5340.2836.1244.56d1, Uniform Delay [s]

1150135394710551241112119418321099c, Capacity [veh/h]

1615190011691615190012811693138418271264s, saturation flow rate [veh/h]

0.010.080.260.090.170.010.090.040.020.02(v / s)_i Volume / Saturation Flow Rate

0.710.710.780.650.650.780.120.120.120.12g / C, Green / Cycle

64647059597010101010g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

7.08 6.262.24 3.86 3.774.2646.1746.87 36.82d_M, Delay for Movement [s/veh] 46.1736.82 41.74

A AA AA ADDMovement LOS D DD D

6.72 3.99d_A, Approach Delay [s/veh] 44.8740.81

A AApproach LOS D D

13.97d_I, Intersection Delay [s/veh]

BIntersection LOS

0.313Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.604Volume to Capacity (v/c):

BLevel Of Service:

18.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

213185156Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

14002027310365216461Total Analysis Volume [veh/h]

3505118259134115Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.95900.95900.95900.82100.8210Peak Hour Factor

1260182709945013550Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1260182709945013550Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0007007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

50705010030Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

30703016030Maximum Green [s]

7707507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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329.86216.1233.79291.639.95216.5095th-Percentile Queue Length [ft]

13.198.641.3511.670.408.6695th-Percentile Queue Length [veh]

210.81124.5918.77181.245.53124.8750th-Percentile Queue Length [ft]

8.434.980.757.250.224.9950th-Percentile Queue Length [veh]

NoYesNoYesNoYesCritical Lane Group

BDBBADLane Group LOS

12.8548.7310.9516.557.8940.12d, Delay for Lane Group [s/veh]

0.690.870.110.620.110.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.9911.050.311.690.043.87d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.120.500.500.040.04k, delay calibration

10.8537.6810.6314.867.8536.25d1, Uniform Delay [s]

20172316841685484256c, Capacity [veh/h]

31921597129731926461468s, saturation flow rate [veh/h]

0.440.130.060.320.080.15(v / s)_i Volume / Saturation Flow Rate

0.630.150.530.530.720.17g / C, Green / Cycle

571347476516g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

10.95 48.7316.55 12.8540.12d_M, Delay for Movement [s/veh] 7.8940.12

BB BDDMovement LOS AD

15.81 17.37d_A, Approach Delay [s/veh] 40.12

BBApproach LOS D

18.48d_I, Intersection Delay [s/veh]

BIntersection LOS

0.604Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

9.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 1023808: Appian / Moss

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

191017Pedestrian Volume [ped/h]

017223991070Total Analysis Volume [veh/h]

045625270Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

017223991070Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

017223991070Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

9.14Intersection Delay [s/veh]

AAAApproach LOS

7.309.747.61Approach Delay [s/veh]

1.5244.2210.2395th-Percentile Queue Length [ft]

0.061.770.4195th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.285Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

01000031000000Total Analysis Volume [veh/h]

0000007800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01000031000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01000031000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.58d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.619.01d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0029.470.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.001.180.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.610.000.000.009.010.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.280.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

APPROVAL YEAR (2017) PLUS PROJECT CONDITIONS 

Alternative 3 - Access 1 

Weekday PM Peak Hour 
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Intersection Analysis Summary

6/10/2016Report File: \...\AY_Acc1_PM.pdf

Scenario 9: 2017 Pier _ Access 1Vistro File: \...\SM_Weekday_PM_arclight.vistro

A7.5NWB LeftHCM 2000All-way stopAPPIAN WAY/ MOSS AVE1023808

C28.20.668SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B14.10.318SWB LeftHCM 2010SignalizedMain St & Olympic Dr514

F50.90.549NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.80.266SWB ThruHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B11.20.400SWB RightHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A8.9SEB LeftHCM 2010All-way stopAPPIAN / PICO159

A8.5SEB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.50.617NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

D45.30.787SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

D39.40.891WB RightHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C21.80.499SWB LeftHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C31.80.490NEB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C20.30.408SWB RightHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C25.40.562SWBL2HCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C21.70.606NWB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

C32.60.340SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F142.51.071WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.20.211NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.071Volume to Capacity (v/c):

FLevel Of Service:

142.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

1001Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10225334502567312713275501132Total Analysis Volume [veh/h]

3563860642873713838Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98590.98590.98591.00000.97280.97280.75000.75000.75000.93400.93400.9340Peak Hour Factor

10222134002497302010205141030Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10222134002497302010205141030Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.62.62.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.02.02.00.0l1, Start-Up Lost Time [s]

010001000101010100Pedestrian Clearance [s]

070070077770Walk [s]

0.02.02.00.02.02.00.02.02.02.02.00.0Vehicle Extension [s]

0160200160200303030300Split [s]

0.01.01.00.01.01.00.01.01.01.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.63.63.60.0Amber [s]

03030030300303030300Maximum Green [s]

077077077770Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083055110Signal group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

240Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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634.75600.03767.121354.3890.95196.532264.34113.4395th-Percentile Queue Length [ft]

25.3924.0030.6854.183.647.8690.574.5495th-Percentile Queue Length [veh]

459.06429.99571.151084.3550.53110.381478.2463.0250th-Percentile Queue Length [ft]

18.3617.2022.8543.372.024.4259.132.5250th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesNoCritical Lane Group

BBFDFFFFLane Group LOS

14.7914.03111.2547.21122.66121.791141.2298.52d, Delay for Lane Group [s/veh]

0.550.550.960.870.690.843.260.23X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.560.8115.903.716.678.321033.920.22d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.120.500.040.040.500.04k, delay calibration

13.2313.2295.3543.51115.99113.46107.3098.30d1, Uniform Delay [s]

1412269635829634580169190c, Capacity [veh/h]

18953618181051761774170715921796s, saturation flow rate [veh/h]

0.410.410.190.500.020.040.350.02(v / s)_i Volume / Saturation Flow Rate

0.750.750.200.570.030.050.110.11g / C, Green / Cycle

179179481376112525g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLCRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

47.21 0.00122.66 111.25 14.7914.29121.7998.52 98.52d_M, Delay for Movement [s/veh] 121.791141.22 121.79

DF BF BFFMovement LOS F FF F

48.11 27.12d_A, Approach Delay [s/veh] 121.791065.61

D CApproach LOS F F

142.48d_I, Intersection Delay [s/veh]

FIntersection LOS

1.071Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.340Volume to Capacity (v/c):

CLevel Of Service:

32.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

39424116Bicycle Volume [bicycles/h]

9430238337Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

07900081101770248000Total Analysis Volume [veh/h]

019700203044062000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95350.95350.95350.90120.90120.90120.90270.90270.90270.72320.72320.7232Peak Hour Factor

07530073101600224000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

07530073101600224000Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2033002212222012332525Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

28.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

126Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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323.17323.17307.270.00309.41170.48170.480.000.0095th-Percentile Queue Length [ft]

12.9312.9312.290.0012.386.826.820.000.0095th-Percentile Queue Length [veh]

205.60205.60193.270.00194.9294.7194.710.000.0050th-Percentile Queue Length [ft]

8.228.227.730.007.803.793.790.000.0050th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoNoNoCritical Lane Group

CCCAFDDAALane Group LOS

24.0724.0720.640.0097.0052.9852.980.000.00d, Delay for Lane Group [s/veh]

0.440.440.440.000.950.560.560.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.601.600.780.0042.040.830.830.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.330.040.040.040.04k, delay calibration

22.4722.4719.860.0054.9652.1552.150.000.00d1, Uniform Delay [s]

890890182936018622122122c, Capacity [veh/h]

19001900361874315251810181016151810s, saturation flow rate [veh/h]

0.210.210.220.000.120.070.070.000.00(v / s)_i Volume / Saturation Flow Rate

0.470.470.510.510.120.120.120.000.00g / C, Green / Cycle

5959646415151500g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

20.64 0.000.00 0.00 24.0724.0797.000.00 0.00d_M, Delay for Movement [s/veh] 52.980.00 52.98

CA CCFMovement LOS A DA D

20.64 24.07d_A, Approach Delay [s/veh] 71.310.00

C CApproach LOS A E

32.61d_I, Intersection Delay [s/veh]

CIntersection LOS

0.340Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.606Volume to Capacity (v/c):

CLevel Of Service:

21.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

1821130Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

610100566003838091330000Total Analysis Volume [veh/h]

150251165096202330000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93431.00000.93430.94021.00000.94020.82590.82591.00001.00001.00001.0000Peak Hour Factor

57093962103606681100000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

57093962103606681100000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

YesYesNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

410414102945200000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lag----Lead / Lag

8Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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26.00256.40160.20185.58315.09114.0495th-Percentile Queue Length [ft]

1.0410.266.417.4212.604.5695th-Percentile Queue Length [veh]

14.45154.4889.00103.10199.3363.3550th-Percentile Queue Length [ft]

0.586.183.564.127.972.5350th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABBDCCLane Group LOS

9.8813.8911.8939.2730.0633.91d, Delay for Lane Group [s/veh]

0.070.510.340.820.930.44X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.160.950.461.352.050.36d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.04k, delay calibration

9.7212.9411.4337.9228.0133.55d1, Uniform Delay [s]

86219691969469871306c, Capacity [veh/h]

158436183618351424631810s, saturation flow rate [veh/h]

0.040.280.180.110.330.07(v / s)_i Volume / Saturation Flow Rate

0.540.540.540.130.350.17g / C, Green / Cycle

494949123215g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 11.8939.27 13.89 9.880.0030.060.00 0.00d_M, Delay for Movement [s/veh] 33.910.00 0.00

BD ABCMovement LOS C

21.94 13.66d_A, Approach Delay [s/veh] 30.600.00

C BApproach LOS A C

21.72d_I, Intersection Delay [s/veh]

CIntersection LOS

0.606Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.562Volume to Capacity (v/c):

CLevel Of Service:

25.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

35110Bicycle Volume [bicycles/h]

56310Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

2231770304054183530000Total Analysis Volume [veh/h]

564407601346130000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92050.92051.00000.92051.00000.76100.76100.76101.00001.00001.00001.0000Peak Hour Factor

2051630280041139400000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2051630280041139400000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

020000132200000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

040000684000000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

0300300303000000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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249.97194.60433.36132.42137.3567.3995th-Percentile Queue Length [ft]

10.007.7817.335.305.492.7095th-Percentile Queue Length [veh]

149.66108.99293.0073.5776.3137.4450th-Percentile Queue Length [ft]

5.994.3611.722.943.051.5050th-Percentile Queue Length [veh]

NoNoYesNoNoNoCritical Lane Group

DDFDDDLane Group LOS

42.1638.3597.9841.1740.9950.49d, Delay for Lane Group [s/veh]

0.670.390.960.330.320.29X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.960.2040.910.200.170.32d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.050.040.500.040.040.04k, delay calibration

41.1938.1557.0740.9740.8250.17d1, Uniform Delay [s]

335457317350384183c, Capacity [veh/h]

139219001221173419001147s, saturation flow rate [veh/h]

0.160.090.250.070.060.05(v / s)_i Volume / Saturation Flow Rate

0.240.240.240.200.200.20g / C, Green / Cycle

292929242424g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.562Intersection V/C

CIntersection LOS

25.40d_I, Intersection Delay [s/veh]

EDAApproach LOS

65.3142.800.00d_A, Approach Delay [s/veh]

DDFDDDMovement LOS

42.1638.350.0097.980.0041.1741.0550.490.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

1615Bicycle Volume [bicycles/h]

8174Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

5201301228134692230Total Analysis Volume [veh/h]

130325573417360Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96151.00000.96150.96150.96730.96730.96731.0000Peak Hour Factor

5001251219130669220Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5001251219130669220Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

2.60.02.62.62.62.60.00.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.00.00.0l1, Start-Up Lost Time [s]

200130221400Pedestrian Clearance [s]

70705700Walk [s]

2.00.02.02.02.02.00.00.0Vehicle Extension [s]

4006820404800Split [s]

1.00.01.01.01.01.00.00.0All red [s]

3.60.03.63.63.63.60.00.0Amber [s]

3003015303000Maximum Green [s]

70757700Minimum Green [s]

---Lead----Lead / Lag

Auxiliary Signal Groups

60472800Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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337.30337.61103.1877.35212.4622.2295th-Percentile Queue Length [ft]

13.4913.504.133.098.500.8995th-Percentile Queue Length [veh]

216.61216.8657.3242.97121.9212.3450th-Percentile Queue Length [ft]

8.668.672.291.724.880.4950th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBABBCLane Group LOS

11.0310.929.5011.9713.5325.53d, Delay for Lane Group [s/veh]

0.530.520.370.150.330.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.581.521.660.360.421.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

9.469.417.8311.6113.1124.53d1, Uniform Delay [s]

127412976238932097215c, Capacity [veh/h]

1866190089615413618409s, saturation flow rate [veh/h]

0.360.360.250.090.190.06(v / s)_i Volume / Saturation Flow Rate

0.680.680.680.580.580.58g / C, Green / Cycle

828282707070g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

10.979.50 11.030.0011.970.00d_M, Delay for Movement [s/veh] 13.5325.53

BA BBMovement LOS BC

10.7613.61d_A, Approach Delay [s/veh]

BApproach LOS B

25.40d_I, Intersection Delay [s/veh]

CIntersection LOS

0.562Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.408Volume to Capacity (v/c):

CLevel Of Service:

20.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

4254000327309725550000Total Analysis Volume [veh/h]

1113500828246413000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92741.00000.92741.00001.00001.00000.93210.93211.00001.00000.90460.9046Peak Hour Factor

3954000327309023850000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3954000327309023850000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoYesNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

131313013013130000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

4040400400406100190Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

6060600600603000300Maximum Green [s]

777070770070Minimum Green [s]

--Lag---------Lead / Lag

4,6Auxiliary Signal Groups

444080460020Signal group

PermissPermissProtectePermissPermissPermissSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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11.01192.95104.7414.85242.92269.770.0095th-Percentile Queue Length [ft]

0.447.724.190.599.7210.790.0095th-Percentile Queue Length [veh]

6.12107.8158.198.25144.39164.580.0050th-Percentile Queue Length [ft]

0.244.312.330.335.786.580.0050th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoCritical Lane Group

AAAADDALane Group LOS

3.956.165.009.1354.9653.650.00d, Delay for Lane Group [s/veh]

0.030.390.230.050.870.850.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.050.810.400.164.132.990.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.040.04k, delay calibration

3.905.354.618.9750.8350.660.00d1, Uniform Delay [s]

1209139413945952152552c, Capacity [veh/h]

161518631863862158418781900s, saturation flow rate [veh/h]

0.030.290.180.030.120.110.00(v / s)_i Volume / Saturation Flow Rate

0.750.750.750.750.140.140.00g / C, Green / Cycle

9090909016160g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.002.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLCCCLane Group

Lane Group Calculations



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Movement, Approach, & Intersection Results

5.00 0.009.13 0.00 3.956.1654.960.00 0.00d_M, Delay for Movement [s/veh] 54.110.00 53.65

AA AADAMovement LOS A DA D

5.35 6.00d_A, Approach Delay [s/veh] 54.260.00

A AApproach LOS A D

20.30d_I, Intersection Delay [s/veh]

CIntersection LOS

0.408Intersection V/C

----------------Ring 4

----------------Ring 3

-------------4--Ring 2

-------------862Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

10240Bicycle Volume [bicycles/h]

68940Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86520.86520.93210.93210.90460.9046Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

04080198061Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

013339142014283199c, Capacity [veh/h]

70018103618144916153618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.490Volume to Capacity (v/c):

CLevel Of Service:

31.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

935418Bicycle Volume [bicycles/h]

77474438Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1322349165596282464534499409248Total Analysis Volume [veh/h]

335923161497111113112510262Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98230.98230.98230.92140.92140.92140.89890.89890.89890.80740.80740.8074Peak Hour Factor

1302308960549260414074080330200Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1302308960549260414074080330200Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

YesYesNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

424342434220584215425815Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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99.89183.3792.54335.20343.39300.03296.92294.9739.1652.85242.99147.2495th-Percentile Queue Length [ft]

4.007.333.7013.4113.7412.0011.8811.801.572.119.725.8995th-Percentile Queue Length [veh]

55.49101.8751.41214.97221.38187.69185.30183.8021.7629.36144.4481.8050th-Percentile Queue Length [ft]

2.224.072.068.608.867.517.417.350.871.175.783.2750th-Percentile Queue Length [veh]

NoNoNoNoNoYesYesNoNoNoYesNoCritical Lane Group

BCCDDDDDCBBBLane Group LOS

19.1020.0630.5340.5240.2743.4052.6149.8829.6810.9813.7413.29d, Delay for Lane Group [s/veh]

0.180.260.230.690.680.710.890.800.170.110.360.33X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.560.721.380.670.6010.103.731.800.110.240.921.16d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.500.040.040.040.500.500.50k, delay calibration

18.5419.3429.1439.8439.6733.3048.8848.0929.5710.7412.8212.13d1, Uniform Delay [s]

7228903924724983992783162649181122755c, Capacity [veh/h]

1541190098917991900131716741900726155619001280s, saturation flow rate [veh/h]

0.090.120.090.180.180.210.150.130.060.060.220.19(v / s)_i Volume / Saturation Flow Rate

0.470.470.470.260.260.330.170.170.330.590.590.59g / C, Green / Cycle

565656313140202040717171g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

40.38 40.5243.40 30.53 19.1020.0652.6113.29 13.74d_M, Delay for Movement [s/veh] 51.0910.98 29.68

D DD BC CDBMovement LOS B DB C

41.29 21.87d_A, Approach Delay [s/veh] 49.4813.23

D CApproach LOS B D

31.79d_I, Intersection Delay [s/veh]

CIntersection LOS

0.490Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.499Volume to Capacity (v/c):

CLevel Of Service:

21.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

3901112Bicycle Volume [bicycles/h]

172154487Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

66723007201895283228000Total Analysis Volume [veh/h]

161810018047132157000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91310.91311.00001.00000.94550.94550.96370.96370.96370.87601.00000.8760Peak Hour Factor

60660006811795080220000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

60660006811795080220000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

47360056205647020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

301.66301.66179.6183.21176.20284.020.000.0095th-Percentile Queue Length [ft]

12.0712.077.183.337.0511.360.000.0095th-Percentile Queue Length [veh]

188.94188.9499.7846.2397.89175.410.000.0050th-Percentile Queue Length [ft]

7.567.563.991.853.927.020.000.0050th-Percentile Queue Length [veh]

NoYesNoYesNoYesNoNoCritical Lane Group

CCABDDAALane Group LOS

21.4321.439.3012.4949.5753.960.000.00d, Delay for Lane Group [s/veh]

0.590.590.300.400.630.880.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.823.820.330.201.173.640.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

17.6117.618.9712.2948.4050.320.000.00d1, Uniform Delay [s]

6676672366478213261140157c, Capacity [veh/h]

1200120036188361477181016151810s, saturation flow rate [veh/h]

0.330.330.200.230.090.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.560.560.650.650.140.140.090.09g / C, Green / Cycle

6767797917171010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.30 0.0012.49 0.00 21.4321.4349.570.00 0.00d_M, Delay for Movement [s/veh] 49.570.00 53.96

AB CCDMovement LOS A DA D

9.96 21.43d_A, Approach Delay [s/veh] 52.330.00

A CApproach LOS A D

21.81d_I, Intersection Delay [s/veh]

CIntersection LOS

0.499Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.891Volume to Capacity (v/c):

DLevel Of Service:

39.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

0010Bicycle Volume [bicycles/h]

0043Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

112200386366797Total Analysis Volume [veh/h]

281009792199Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92681.00001.00000.93210.90130.9013Peak Hour Factor

104000360330718Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

104000360330718Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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596.9181.11407.50408.0495th-Percentile Queue Length [ft]

23.883.2416.3016.3295th-Percentile Queue Length [veh]

427.3945.06272.21272.6450th-Percentile Queue Length [ft]

17.101.8010.8910.9150th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

DADDLane Group LOS

42.547.4552.1544.56d, Delay for Lane Group [s/veh]

0.990.160.910.90X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

23.340.148.681.35d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.110.04k, delay calibration

19.207.3143.4743.20d1, Uniform Delay [s]

11392424401890c, Capacity [veh/h]

1700361815813514s, saturation flow rate [veh/h]

0.660.110.230.23(v / s)_i Volume / Saturation Flow Rate

0.670.670.250.25g / C, Green / Cycle

80803030g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 42.5444.56d_M, Delay for Movement [s/veh] 7.4552.15

DDMovement LOS AD

42.547.45d_A, Approach Delay [s/veh] 46.95

DAApproach LOS D

39.39d_I, Intersection Delay [s/veh]

DIntersection LOS

0.891Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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0.787Volume to Capacity (v/c):

DLevel Of Service:

45.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

10.0012.009.0010.0012.009.0012.0012.0012.0010.0012.009.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

06015Bicycle Volume [bicycles/h]

04747136Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1311330361261368220004440434Total Analysis Volume [veh/h]

333339065926000111019Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96970.96970.96970.89500.89500.89501.00001.00001.00000.91160.91160.9116Peak Hour Factor

1271290350234329200004036831Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1271290350234329200004036831Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoYesMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303020252515000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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483.82470.80406.51316.52357.9132.18180.77183.61197.3195th-Percentile Queue Length [ft]

19.3518.8316.2612.6614.321.297.237.347.8995th-Percentile Queue Length [veh]

333.97323.35238.73200.43232.8017.88100.43102.00110.9450th-Percentile Queue Length [ft]

13.3612.939.558.029.310.724.024.084.4450th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

BBFDDEDDDLane Group LOS

18.5917.54170.0948.2636.3263.0839.5739.0138.86d, Delay for Lane Group [s/veh]

0.670.631.230.950.630.580.380.360.36X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.202.64129.707.510.435.022.652.282.11d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.500.50k, delay calibration

15.3814.9040.3940.7535.8858.0736.9236.7436.75d1, Uniform Delay [s]

1094115829327558038406438477c, Capacity [veh/h]

1795190090090019001737160217291881s, saturation flow rate [veh/h]

0.410.390.400.290.190.010.100.090.09(v / s)_i Volume / Saturation Flow Rate

0.610.610.330.310.310.020.250.250.25g / C, Green / Cycle

73733937373303030g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

36.32 48.2663.08 170.09 18.5918.010.0038.86 39.11d_M, Delay for Movement [s/veh] 0.0039.57 0.00

D DE BF BDMovement LOS D D

42.01 48.18d_A, Approach Delay [s/veh] 0.0039.14

D DApproach LOS D A

45.35d_I, Intersection Delay [s/veh]

DIntersection LOS

0.787Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.617Volume to Capacity (v/c):

CLevel Of Service:

28.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

119512Bicycle Volume [bicycles/h]

45623934Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

605584104662883310557318159519275Total Analysis Volume [veh/h]

151146261772826143451513069Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95890.95890.95890.90310.90310.90310.94180.94180.94180.88760.88760.8876Peak Hour Factor

58056010060260309954017052461244Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

58056010060260309954017052461244Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

10100161001017010160Pedestrian Clearance [s]

770770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

505021345020502915503420Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303030303030303015303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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428.70520.2981.74169.96176.2844.88327.63339.25134.83255.55260.93215.0395th-Percentile Queue Length [ft]

17.1520.813.276.807.051.8013.1113.575.3910.2210.448.6095th-Percentile Queue Length [veh]

289.25363.8745.4194.4297.9324.94209.06218.1474.90153.85157.90123.8050th-Percentile Queue Length [ft]

11.5714.551.823.783.921.008.368.733.006.156.324.9550th-Percentile Queue Length [veh]

YesNoNoNoNoNoYesNoNoNoNoYesCritical Lane Group

CCCCCEDDBCCCLane Group LOS

20.0932.3621.7230.3230.1556.1436.4135.8319.5828.2527.9223.80d, Delay for Lane Group [s/veh]

0.660.730.200.300.290.310.560.550.360.410.400.54X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.483.380.070.110.100.593.783.361.971.771.583.97d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.470.290.040.040.040.040.500.500.500.500.500.50k, delay calibration

16.6128.9821.6530.2130.0655.5532.6332.4817.6226.4826.3419.82d1, Uniform Delay [s]

919801515568621108591637506696743513c, Capacity [veh/h]

15621900118617401900844176319001029178219001083s, saturation flow rate [veh/h]

0.390.310.090.100.100.040.190.180.180.160.150.25(v / s)_i Volume / Saturation Flow Rate

0.590.420.420.330.330.330.330.330.500.390.390.50g / C, Green / Cycle

715151393939404060474760g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

30.22 30.3256.14 21.72 20.0932.3636.4123.80 28.06d_M, Delay for Movement [s/veh] 36.0628.25 19.58

C CE CC CDCMovement LOS C DC B

32.44 25.76d_A, Approach Delay [s/veh] 32.6326.70

C CApproach LOS C C

28.50d_I, Intersection Delay [s/veh]

CIntersection LOS

0.617Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

8.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

03958705514981365338216Total Analysis Volume [veh/h]

0101417143243168214Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.71550.71550.71550.76850.76850.76850.60710.60710.6071Peak Hour Factor

03146503910751050205010Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

03146503910751050205010Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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AIntersection LOS

8.50Intersection Delay [s/veh]

AAAAApproach LOS

8.658.388.558.45Approach Delay [s/veh]

11.3515.4720.1714.7895th-Percentile Queue Length [ft]

0.450.620.810.5995th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayOcean WayPico BlvdName

Intersection Setup

101661694Pedestrian Volume [ped/h]

40121821415101423011104030Total Analysis Volume [veh/h]

1034534336833108Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.88040.88040.73860.73861.00000.87301.00000.87301.00001.00001.0000Peak Hour Factor

40111601011101243010104030Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

40111601011101243010104030Base Volume Input [veh/h]

Appian WayOcean WayPico BlvdName

volumes
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AIntersection LOS

8.86Intersection Delay [s/veh]

AAAAApproach LOS

9.577.898.378.38Approach Delay [s/veh]

31.523.9620.288.9495th-Percentile Queue Length [ft]

1.260.160.810.3695th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.400Volume to Capacity (v/c):

BLevel Of Service:

11.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

52530Bicycle Volume [bicycles/h]

274280325Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

797168137793237193Total Analysis Volume [veh/h]

19942341985948Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95120.95120.95310.95310.88790.8879Peak Hour Factor

758160131756210171Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

758160131756210171Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654545426Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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98.4878.0131.1797.85222.64172.9795th-Percentile Queue Length [ft]

3.943.121.253.918.916.9295th-Percentile Queue Length [veh]

54.7143.3417.3154.36129.3796.0950th-Percentile Queue Length [ft]

2.191.730.692.175.173.8450th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABAADCLane Group LOS

4.7810.514.134.7739.7234.92d, Delay for Lane Group [s/veh]

0.310.330.130.300.880.61X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.301.780.270.303.560.69d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.488.723.864.4736.1634.23d1, Uniform Delay [s]

261150310332611270319c, Capacity [veh/h]

36186851431361815351810s, saturation flow rate [veh/h]

0.220.250.100.220.150.11(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.180.18g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.13 10.51 4.7834.92d_M, Delay for Movement [s/veh] 4.7739.72

BA ACMovement LOS AD

5.784.67d_A, Approach Delay [s/veh] 37.57

AAApproach LOS D

11.21d_I, Intersection Delay [s/veh]

BIntersection LOS

0.400Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.266Volume to Capacity (v/c):

ALevel Of Service:

6.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

19426990Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

00101600500177003190Total Analysis Volume [veh/h]

0034001304400800Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00101600500177003190Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00101600500177003190Base Volume Input [veh/h]

Name

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0020002004000400Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

004008060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

60Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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0.6616.3217.1714.8695th-Percentile Queue Length [ft]

0.030.650.690.5995th-Percentile Queue Length [veh]

0.369.079.548.2650th-Percentile Queue Length [ft]

0.010.360.380.3350th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

AAAALane Group LOS

5.186.187.146.99d, Delay for Lane Group [s/veh]

0.020.330.400.37X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.000.110.210.10d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.040.04k, delay calibration

5.186.076.936.89d1, Uniform Delay [s]

631631448853c, Capacity [veh/h]

953131016763192s, saturation flow rate [veh/h]

0.010.160.110.10(v / s)_i Volume / Saturation Flow Rate

0.330.330.270.27g / C, Green / Cycle

8866g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 6.186.18 5.18 5.180.000.000.00 6.99d_M, Delay for Movement [s/veh] 7.140.00 0.00

AA AAAMovement LOS A

6.18 5.18d_A, Approach Delay [s/veh] 7.146.99

A AApproach LOS A A

6.77d_I, Intersection Delay [s/veh]

AIntersection LOS

0.266Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.549Volume to Capacity (v/c):

FLevel Of Service:

50.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00249Pedestrian Volume [ped/h]

891585105520900Total Analysis Volume [veh/h]

223962645220Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96000.96000.93001.00000.96001.0000Peak Hour Factor

85152298120860Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

85152298120860Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

1.76d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.4050.88d_A, Approach Delay [s/veh]

0.000.000.006.8370.060.0095th-Percentile Queue Length [ft]

0.000.000.000.272.800.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0021.5550.880.00d_M, Delay for Movement [s/veh]

0.000.020.010.080.550.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.318Volume to Capacity (v/c):

BLevel Of Service:

14.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: Main St & Olympic Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

11403208123313203647142102937Total Analysis Volume [veh/h]

3101523178591236379Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81880.81880.89380.89381.00000.84241.00000.84241.00001.00001.0000Peak Hour Factor

11330170110280203047120102937Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11330170110280203047120102937Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0120012001200120Pedestrian Clearance [s]

070070070070Walk [s]

0.02.02.00.02.02.00.04.00.00.04.00.0Vehicle Extension [s]

04820040703000300Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.60.00.03.60.0Amber [s]

030150301503000300Maximum Green [s]

077077070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

047083060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

31.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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3.23149.0248.5244.85125.533.4372.52143.0232.9834.7795th-Percentile Queue Length [ft]

0.135.961.941.795.020.142.905.721.321.3995th-Percentile Queue Length [veh]

1.7982.7926.9624.9269.741.9140.2979.4618.3219.3250th-Percentile Queue Length [ft]

0.073.311.081.002.790.081.613.180.730.7750th-Percentile Queue Length [veh]

NoYesNoNoNoYesNoYesNoNoCritical Lane Group

AAAAAACDCDLane Group LOS

5.757.944.738.159.323.9033.1040.7031.8237.56d, Delay for Lane Group [s/veh]

0.010.330.230.130.280.020.270.550.130.17X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.720.600.270.600.000.692.590.250.51d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

5.737.224.137.888.723.9032.4138.1031.5737.05d1, Uniform Delay [s]

104112249029651136834303258312221c, Capacity [veh/h]

1615190011901615190010001765139018181336s, saturation flow rate [veh/h]

0.010.210.170.080.160.020.050.100.020.03(v / s)_i Volume / Saturation Flow Rate

0.640.640.730.600.600.730.170.170.170.17g / C, Green / Cycle

58586554546515151515g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.32 8.153.90 4.73 5.757.9433.1037.56 31.82d_M, Delay for Movement [s/veh] 33.1031.82 40.70

A AA AA ACCMovement LOS D CC D

8.77 6.83d_A, Approach Delay [s/veh] 37.9034.62

A AApproach LOS C D

14.07d_I, Intersection Delay [s/veh]

BIntersection LOS

0.318Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.668Volume to Capacity (v/c):

CLevel Of Service:

28.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

7718102Bicycle Volume [bicycles/h]

60316Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

16061635010663415679Total Analysis Volume [veh/h]

401411326683920Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95900.95901.00000.88500.88500.75700.7570Peak Hour Factor

1540156509433011860Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1540156509433011860Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesNoYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0000007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

811208112027Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

301503015030Maximum Green [s]

7507507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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474.70382.38332.53335.988.75340.5995th-Percentile Queue Length [ft]

18.9915.3013.3013.440.3513.6295th-Percentile Queue Length [veh]

326.52233.39212.89215.584.86219.1950th-Percentile Queue Length [ft]

13.069.348.528.620.198.7750th-Percentile Queue Length [veh]

YesNoNoNoYesYesCritical Lane Group

BFBBBELane Group LOS

14.34195.2814.5014.4311.3375.25d, Delay for Lane Group [s/veh]

0.741.210.540.530.120.92X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.26140.471.991.940.0826.50d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.460.500.500.040.28k, delay calibration

12.0854.8212.5112.4911.2548.75d1, Uniform Delay [s]

218113510331052272255c, Capacity [veh/h]

31921597164616763721478s, saturation flow rate [veh/h]

0.500.100.340.340.090.16(v / s)_i Volume / Saturation Flow Rate

0.680.080.630.630.750.17g / C, Green / Cycle

821075759021g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLCCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

14.50 195.2814.46 14.3475.25d_M, Delay for Movement [s/veh] 11.3375.25

BB BFEMovement LOS BE

14.37 31.02d_A, Approach Delay [s/veh] 75.25

CBApproach LOS E

28.24d_I, Intersection Delay [s/veh]

CIntersection LOS

0.668Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

7.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2000Analysis Method:

All-way stopControl Type:

Intersection 1023808: APPIAN WAY/ MOSS AVE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

4613Pedestrian Volume [ped/h]

0105370770Total Analysis Volume [veh/h]

031318190Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

0105370770Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0105370770Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

7.47Intersection Delay [s/veh]

AAAApproach LOS

7.067.866.89Approach Delay [s/veh]

0.8512.406.2395th-Percentile Queue Length [ft]

0.030.500.2595th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.211Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

01000023000000Total Analysis Volume [veh/h]

0000005800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01000023000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01000023000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.15d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.199.01d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0019.920.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.000.800.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.190.000.000.009.010.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.210.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

APPROVAL YEAR (2017) PLUS PROJECT CONDITIONS 

Alternative 3 - Access 2 

Weekend Midday 
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Intersection Analysis Summary

6/10/2016Report File: \...\AY_Acc2_MD.pdf

Scenario 17: 2017 Pier Access 2Vistro File: \...\SM_Weekend_MD_arclight.vistro

A9.1NWB ThruHCM 2010All-way stopAppian / Moss1023808

C20.10.629SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B14.40.317NEB LeftHCM 2010SignalizedOLYMPIC / MAIN514

F295.01.478NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.30.240NWB RightHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

A10.00.429SWB LeftHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

B11.5SWB RightHCM 2010All-way stopAPPIAN / PICO159

B10.4SWB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.20.623NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

E78.51.025SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

C23.70.571WB RightHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C22.20.444SWB ThruHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C30.10.530NWB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C33.30.317NWB ThruHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C31.10.507NWB LeftHCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C29.30.590NEB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

C34.30.418SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

E67.40.890WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.60.285NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.890Volume to Capacity (v/c):

ELevel Of Service:

67.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

202729358018603135352351721150Total Analysis Volume [veh/h]

56828904658996129537Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.97880.97880.97881.00000.95470.95470.86460.86460.86460.93640.93640.9364Peak Hour Factor

202671350017763030302048420140Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

202671350017763030302048420140Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

0.02.62.60.02.62.60.00.02.62.60.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.00.02.02.00.00.0l1, Start-Up Lost Time [s]

0100010000101000Pedestrian Clearance [s]

070070007700Walk [s]

0.02.02.00.02.02.00.00.02.02.00.00.0Vehicle Extension [s]

060200602000303000Split [s]

0.01.01.00.01.01.00.00.01.01.00.00.0All red [s]

0.03.63.60.03.63.60.00.03.63.60.00.0Amber [s]

030300303000303000Maximum Green [s]

077077007700Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

1Auxiliary Signal Groups

047083005100Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

140Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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771.55711.71460.91625.7249.9537.911544.1695th-Percentile Queue Length [ft]

30.8628.4718.4425.032.001.5261.7795th-Percentile Queue Length [veh]

574.93524.00315.31451.4927.7521.06988.5850th-Percentile Queue Length [ft]

23.0020.9612.6118.061.110.8439.5450th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesCritical Lane Group

CCEDEEFLane Group LOS

25.9223.0759.1436.6468.5268.80414.64d, Delay for Lane Group [s/veh]

0.800.800.940.810.490.431.76X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

5.893.124.833.122.232.06357.35d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.040.500.040.040.50k, delay calibration

20.0319.9654.3133.5266.2966.7457.29d1, Uniform Delay [s]

1177224938223096353293c, Capacity [veh/h]

1893361818105176177417741615s, saturation flow rate [veh/h]

0.500.500.200.360.020.010.32(v / s)_i Volume / Saturation Flow Rate

0.620.620.210.450.040.030.18g / C, Green / Cycle

878730625425g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLLRLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

36.64 0.0068.52 59.14 25.9224.040.000.00 0.00d_M, Delay for Movement [s/veh] 0.00414.64 68.80

DE CE CMovement LOS F E

37.17 28.10d_A, Approach Delay [s/veh] 68.80414.64

D CApproach LOS F E

67.45d_I, Intersection Delay [s/veh]

EIntersection LOS

0.890Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.418Volume to Capacity (v/c):

CLevel Of Service:

34.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

58329182Bicycle Volume [bicycles/h]

26875383765Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

075400111501660347000Total Analysis Volume [veh/h]

018900279042087000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95990.95990.95990.91610.91610.91610.90200.90200.90200.86000.86001.0000Peak Hour Factor

072400102101500313000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

072400102101500313000Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2553003512352512533030Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

90.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

156Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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320.36320.36463.870.00318.02295.97295.970.000.0095th-Percentile Queue Length [ft]

12.8112.8118.550.0012.7211.8411.840.000.0095th-Percentile Queue Length [veh]

203.41203.41317.710.00201.59184.57184.570.000.0050th-Percentile Queue Length [ft]

8.148.1412.710.008.067.387.380.000.0050th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoNoNoCritical Lane Group

CCCAFEEAALane Group LOS

20.8820.8821.110.0096.1476.1576.150.000.00d, Delay for Lane Group [s/veh]

0.360.360.530.000.900.790.790.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.980.980.980.0028.619.679.670.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.270.180.180.040.04k, delay calibration

19.9019.9020.130.0067.5366.4866.480.000.00d1, Uniform Delay [s]

10411041208942018422122111c, Capacity [veh/h]

19001900361875315101810181016151810s, saturation flow rate [veh/h]

0.200.200.310.000.110.100.100.000.00(v / s)_i Volume / Saturation Flow Rate

0.550.550.580.580.120.120.120.000.00g / C, Green / Cycle

8585909019191900g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

21.11 0.000.00 0.00 20.8820.8896.140.00 0.00d_M, Delay for Movement [s/veh] 76.150.00 76.15

CA CCFMovement LOS A EA E

21.11 20.88d_A, Approach Delay [s/veh] 82.620.00

C CApproach LOS A F

34.28d_I, Intersection Delay [s/veh]

CIntersection LOS

0.418Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.590Volume to Capacity (v/c):

CLevel Of Service:

29.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

2201750Bicycle Volume [bicycles/h]

8106300Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1100100794603586972860000Total Analysis Volume [veh/h]

280252236090174710000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95951.00000.95950.92081.00000.92080.94550.94551.00001.00001.00001.0000Peak Hour Factor

106096687103306592700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

106096687103306592700000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

640646403145250000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lead----Lead / Lag

Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

95.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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59.41303.72283.17229.65378.87399.8995th-Percentile Queue Length [ft]

2.3812.1511.339.1915.1516.0095th-Percentile Queue Length [veh]

33.01190.54174.77134.54249.38266.1350th-Percentile Queue Length [ft]

1.327.626.995.389.9810.6550th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDDELane Group LOS

10.8114.3513.9653.6342.5876.97d, Delay for Lane Group [s/veh]

0.120.470.440.850.950.93X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.250.730.651.903.2527.89d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.34k, delay calibration

10.5613.6213.3151.7339.3349.07d1, Uniform Delay [s]

94221532153421734308c, Capacity [veh/h]

158236183618351422371810s, saturation flow rate [veh/h]

0.070.280.260.100.310.16(v / s)_i Volume / Saturation Flow Rate

0.600.600.600.120.330.17g / C, Green / Cycle

717171143920g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Movement, Approach, & Intersection Results

0.00 13.9653.63 14.35 10.810.0042.580.00 0.00d_M, Delay for Movement [s/veh] 76.970.00 0.00

BD BBDMovement LOS E

24.85 14.00d_A, Approach Delay [s/veh] 52.580.00

C BApproach LOS A D

29.30d_I, Intersection Delay [s/veh]

CIntersection LOS

0.590Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.507Volume to Capacity (v/c):

CLevel Of Service:

31.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

3153220170090170700000Total Analysis Volume [veh/h]

798104302343180000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

3153220170090170700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3153220170090170700000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

010000102400000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

0450120553300000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

041070302900000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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233.47229.81119.51106.21112.7074.3195th-Percentile Queue Length [ft]

9.349.194.784.254.512.9795th-Percentile Queue Length [veh]

137.36134.6566.3959.0062.6141.2850th-Percentile Queue Length [ft]

5.495.392.662.362.501.6550th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBBCCCLane Group LOS

19.3118.3317.0323.2123.0233.35d, Delay for Lane Group [s/veh]

0.380.330.250.180.170.19X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.350.930.910.580.481.11d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

17.9617.4016.1222.6322.5432.24d1, Uniform Delay [s]

822967670690777373c, Capacity [veh/h]

161519001247168719001075s, saturation flow rate [veh/h]

0.200.170.140.070.070.07(v / s)_i Volume / Saturation Flow Rate

0.510.510.510.410.410.41g / C, Green / Cycle

616161494949g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.507Intersection V/C

CIntersection LOS

31.11d_I, Intersection Delay [s/veh]

BCAApproach LOS

18.4425.280.00d_A, Approach Delay [s/veh]

BBBCCCMovement LOS

19.3118.330.0017.030.0023.2123.0633.350.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

00Bicycle Volume [bicycles/h]

00Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

11001053254210629620Total Analysis Volume [veh/h]

2802636453157160Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

11001053254210629620Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11001053254210629620Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

2.60.02.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

1001002414140Pedestrian Clearance [s]

70705770Walk [s]

2.00.02.02.02.02.02.00.0Vehicle Extension [s]

45055203355550Split [s]

1.00.01.01.01.01.01.00.0All red [s]

3.60.03.63.63.63.63.60.0Amber [s]

41030302927270Maximum Green [s]

70777770Minimum Green [s]

---Lead--Lead-Lead / Lag

Auxiliary Signal Groups

60472880Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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520.65527.91216.04225.98325.41113.5195th-Percentile Queue Length [ft]

20.8321.128.649.0413.024.5495th-Percentile Queue Length [veh]

364.17370.15124.53131.83207.3463.0650th-Percentile Queue Length [ft]

14.5714.814.985.278.292.5250th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CCCDDFLane Group LOS

33.1732.5726.6537.8239.78101.69d, Delay for Lane Group [s/veh]

0.750.750.590.500.661.03X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.242.730.540.330.3041.70d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.230.210.050.040.040.04k, delay calibration

29.9329.8426.1137.4939.4859.98d1, Uniform Delay [s]

76178743342495060c, Capacity [veh/h]

18381900113516153618491s, saturation flow rate [veh/h]

0.310.310.220.130.170.13(v / s)_i Volume / Saturation Flow Rate

0.410.410.410.260.260.26g / C, Green / Cycle

505050323232g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.8326.65 33.170.0037.820.00d_M, Delay for Movement [s/veh] 39.78101.69

CC CDMovement LOS DF

31.7543.58d_A, Approach Delay [s/veh]

CApproach LOS D

31.11d_I, Intersection Delay [s/veh]

CIntersection LOS

0.507Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.317Volume to Capacity (v/c):

CLevel Of Service:

33.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

981900032910014029540000Total Analysis Volume [veh/h]

2448008225357410000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92261.00000.92261.00001.00001.00000.92570.92571.00001.00000.86310.8631Peak Hour Factor

901900032910013027340000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

901900032910013027340000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

121212012012120000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

3838380380386500170Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

3030300300303000300Maximum Green [s]

777070770070Minimum Green [s]

--Lead---------Lead / Lag

4,6Auxiliary Signal Groups

444080460025Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

112.71219.66413.8891.92107.220.0095th-Percentile Queue Length [ft]

4.518.7916.563.684.290.0095th-Percentile Queue Length [veh]

62.62127.18277.3251.0759.570.0050th-Percentile Queue Length [ft]

2.505.0911.092.042.380.0050th-Percentile Queue Length [veh]

NoNoYesYesNoNoCritical Lane Group

DDEAAALane Group LOS

41.9544.1262.567.026.910.00d, Delay for Lane Group [s/veh]

0.320.530.920.200.200.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.220.4614.950.420.340.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.180.500.500.04k, delay calibration

41.7343.6647.616.596.570.00d1, Uniform Delay [s]

309357357107513062c, Capacity [veh/h]

161518631863155318851900s, saturation flow rate [veh/h]

0.060.100.180.140.140.00(v / s)_i Volume / Saturation Flow Rate

0.190.190.190.690.690.00g / C, Green / Cycle

23232383830g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

62.56 0.000.00 0.00 41.9544.127.020.00 0.00d_M, Delay for Movement [s/veh] 6.940.00 6.91

E DDAAMovement LOS A AA A

62.56 43.38d_A, Approach Delay [s/veh] 6.960.00

E DApproach LOS A A

33.32d_I, Intersection Delay [s/veh]

CIntersection LOS

0.317Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8--Ring 2

-------------462Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

13330Bicycle Volume [bicycles/h]

731440Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.89810.89810.87760.87760.91670.9167Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

05565176548Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

1,6Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

01333914196193199c, Capacity [veh/h]

7001810361814497003618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.530Volume to Capacity (v/c):

CLevel Of Service:

30.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

9403512Bicycle Volume [bicycles/h]

142888670Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

28532710194773346215399183130154Total Analysis Volume [veh/h]

7182252419386513523213338Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98310.98310.98310.95490.95490.95490.98970.98970.98970.84490.84490.8449Peak Hour Factor

2803219990738330215339070110130Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2803219990738330215339070110130Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoYesNoYesNoNoNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

573357335715455715574515Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

61.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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388.00367.53125.88310.91317.58223.41220.55221.5851.8575.54119.68145.2295th-Percentile Queue Length [ft]

15.5214.705.0412.4412.708.948.828.862.073.024.795.8195th-Percentile Queue Length [veh]

256.64240.3969.93196.08201.25129.94127.83128.5928.8041.9766.4980.6850th-Percentile Queue Length [ft]

10.279.622.807.848.055.205.115.141.151.682.663.2350th-Percentile Queue Length [veh]

YesNoNoYesNoNoNoNoYesNoNoYesCritical Lane Group

EDDCCBCCBCCCLane Group LOS

70.1149.0547.3620.7320.4617.3421.5521.4113.5428.0228.3731.00d, Delay for Lane Group [s/veh]

0.930.780.420.470.460.560.330.320.210.170.200.44X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

24.315.030.421.711.563.701.040.971.060.060.060.32d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.280.170.040.500.500.500.500.500.500.040.040.04k, delay calibration

45.8044.0246.9419.0218.9013.6420.5220.4412.4827.9628.3130.68d1, Uniform Delay [s]

307419243912965615847876441493640350c, Capacity [veh/h]

13941900119117961900103818361900771146319001289s, saturation flow rate [veh/h]

0.200.170.080.240.230.330.150.150.120.060.070.12(v / s)_i Volume / Saturation Flow Rate

0.220.220.220.510.510.590.460.460.590.340.340.34g / C, Green / Cycle

262626616170555570404040g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

20.58 20.7317.34 47.36 70.1149.0521.5531.00 28.37d_M, Delay for Movement [s/veh] 21.4828.02 13.54

C CB ED DCCMovement LOS C CC B

19.66 57.23d_A, Approach Delay [s/veh] 20.3729.40

B EApproach LOS C C

30.13d_I, Intersection Delay [s/veh]

CIntersection LOS

0.530Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.444Volume to Capacity (v/c):

CLevel Of Service:

22.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

2226660070612545249158000Total Analysis Volume [veh/h]

551660017731116240000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90110.90111.00001.00000.82410.82410.88390.88390.88390.93651.00000.9365Peak Hour Factor

2006000058210340220140000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2006000058210340220140000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

55300050205055020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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308.14299.71195.1359.37348.35193.710.000.0095th-Percentile Queue Length [ft]

12.3311.997.812.3713.937.750.000.0095th-Percentile Queue Length [veh]

193.94187.44109.3732.98225.28108.350.000.0050th-Percentile Queue Length [ft]

7.767.504.371.329.014.330.000.0050th-Percentile Queue Length [veh]

YesNoNoYesYesNoNoNoCritical Lane Group

BBBBDDAALane Group LOS

18.9218.0911.0311.3952.1645.070.000.00d, Delay for Lane Group [s/veh]

0.470.430.310.270.900.500.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.711.350.370.123.740.440.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

17.2116.7410.6611.2748.4244.620.000.00d1, Uniform Delay [s]

93910212250459326319140157c, Capacity [veh/h]

1746190036187631850181016151810s, saturation flow rate [veh/h]

0.250.230.200.160.160.090.000.00(v / s)_i Volume / Saturation Flow Rate

0.540.540.620.620.180.180.090.09g / C, Green / Cycle

6565757521211010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

11.03 0.0011.39 0.00 18.9218.3752.160.00 0.00d_M, Delay for Movement [s/veh] 52.160.00 45.07

BB BBDMovement LOS A DA D

11.08 18.50d_A, Approach Delay [s/veh] 49.680.00

B BApproach LOS A D

22.15d_I, Intersection Delay [s/veh]

CIntersection LOS

0.444Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.571Volume to Capacity (v/c):

CLevel Of Service:

23.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

120500387385612Total Analysis Volume [veh/h]

301009796153Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91271.00001.00000.93330.86800.8680Peak Hour Factor

110000361334531Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

110000361334531Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

1 - Coordination GroupSignal Coordination Group

NoLocated in CBD

Intersection Settings
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307.4182.94430.82306.3395th-Percentile Queue Length [ft]

12.303.3217.2312.2595th-Percentile Queue Length [veh]

193.3846.08290.95192.5450th-Percentile Queue Length [ft]

7.741.8411.647.7050th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

BADDLane Group LOS

10.827.6753.5540.26d, Delay for Lane Group [s/veh]

0.500.160.920.67X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.750.1410.250.33d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.130.04k, delay calibration

10.087.5243.2939.93d1, Uniform Delay [s]

24062406417907c, Capacity [veh/h]

3618361816153514s, saturation flow rate [veh/h]

0.330.110.240.17(v / s)_i Volume / Saturation Flow Rate

0.660.660.260.26g / C, Green / Cycle

80803131g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 10.8240.26d_M, Delay for Movement [s/veh] 7.6753.55

BDMovement LOS AD

10.827.67d_A, Approach Delay [s/veh] 45.39

BAApproach LOS D

23.66d_I, Intersection Delay [s/veh]

CIntersection LOS

0.571Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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1.025Volume to Capacity (v/c):

ELevel Of Service:

78.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

279844592499349210003254234Total Analysis Volume [veh/h]

7021114812587500081359Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94560.94560.94560.94280.94280.94281.00001.00001.00000.93600.93600.9360Peak Hour Factor

264798560470329200003050732Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

264798560470329200003050732Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303030303015000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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227.22228.69807.03567.12280.7030.62248.25251.20269.3795th-Percentile Queue Length [ft]

9.099.1532.2822.6811.231.229.9310.0510.7795th-Percentile Queue Length [veh]

132.75133.83480.41402.59172.8817.01148.37150.58164.2750th-Percentile Queue Length [ft]

5.315.3519.2216.106.920.685.936.026.5750th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

AAFDCEDDDLane Group LOS

7.477.17295.3349.7324.0062.7754.6354.2454.04d, Delay for Lane Group [s/veh]

0.430.411.540.970.430.550.860.850.86X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.070.91254.5816.370.134.593.763.443.22d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.170.040.040.040.040.04k, delay calibration

6.406.2640.7533.3623.8758.1850.8650.8050.82d1, Uniform Delay [s]

1273138738551681738225232253c, Capacity [veh/h]

174419001200120019001810168017291885s, saturation flow rate [veh/h]

0.320.300.490.420.180.010.120.110.11(v / s)_i Volume / Saturation Flow Rate

0.730.730.320.430.430.020.130.130.13g / C, Green / Cycle

88883852523161616g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

24.00 49.7362.77 295.33 7.477.270.0054.04 54.29d_M, Delay for Movement [s/veh] 0.0054.63 0.00

C DE AF ADMovement LOS D D

39.71 106.73d_A, Approach Delay [s/veh] 0.0054.29

D FApproach LOS D A

78.50d_I, Intersection Delay [s/veh]

EIntersection LOS

1.025Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.623Volume to Capacity (v/c):

CLevel Of Service:

28.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

4672651081273913510183714747632443Total Analysis Volume [veh/h]

117662732989252093712158111Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.83130.83130.83130.86950.86950.86950.88530.88530.88530.90300.90300.9030Peak Hour Factor

38822090110340308974113042571400Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

38822090110340308974113042571400Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1515010141014100151010Pedestrian Clearance [s]

770777770777Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

454521394523453115453923Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303010303030303030303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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379.78265.96108.95289.53305.3947.51383.28394.5872.37225.51229.58277.1695th-Percentile Queue Length [ft]

15.1910.644.3611.5812.221.9015.3315.782.899.029.1811.0995th-Percentile Queue Length [veh]

250.10161.6960.53179.63191.8226.39252.88261.8840.21131.48134.48170.1950th-Percentile Queue Length [ft]

10.006.472.427.197.671.0610.1210.481.615.265.386.8150th-Percentile Queue Length [veh]

YesNoNoNoNoNoYesNoNoNoNoYesCritical Lane Group

CDCDDECCBBBCLane Group LOS

25.2335.7434.1247.7247.4056.4127.5427.4310.3616.3916.3726.34d, Delay for Lane Group [s/veh]

0.600.490.360.770.750.300.570.570.250.330.330.77X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.270.250.281.431.240.532.842.731.010.900.889.49d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.320.040.040.040.040.040.500.500.500.500.500.50k, delay calibration

22.9635.4933.8446.2946.1755.8824.7024.709.3415.4915.4916.86d1, Uniform Delay [s]

77354429632635511781484558910021026577c, Capacity [veh/h]

1615190011611744190011321829190090318541900938s, saturation flow rate [veh/h]

0.290.140.090.140.140.030.250.250.160.180.180.47(v / s)_i Volume / Saturation Flow Rate

0.480.290.290.190.190.190.440.440.640.540.540.64g / C, Green / Cycle

573434232323535376656576g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

47.50 47.7256.41 34.12 25.2335.7427.5426.34 16.38d_M, Delay for Movement [s/veh] 27.4716.39 10.36

D DE CC DCBMovement LOS C CB B

48.12 29.69d_A, Approach Delay [s/veh] 25.1620.31

D CApproach LOS C C

28.23d_I, Intersection Delay [s/veh]

CIntersection LOS

0.623Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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BLevel Of Service:

10.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

00107120180101431016010400Total Analysis Volume [veh/h]

002730453363403100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00107120180101431016010400Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00107120180101431016010400Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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BIntersection LOS

10.35Intersection Delay [s/veh]

ABBAApproach LOS

9.5411.0710.168.88Approach Delay [s/veh]

14.4550.5318.1129.786.1195th-Percentile Queue Length [ft]

0.582.020.721.190.2495th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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BLevel Of Service:

11.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Pico BlvdOcean WayPico BlvdName

Intersection Setup

173016235Pedestrian Volume [ped/h]

70901206031203243040702020Total Analysis Volume [veh/h]

1823301585818101855Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

70901206031203243040702020Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

70901206031203243040702020Base Volume Input [veh/h]

Pico BlvdOcean WayPico BlvdName

volumes
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BIntersection LOS

11.50Intersection Delay [s/veh]

BABAApproach LOS

11.919.4012.459.22Approach Delay [s/veh]

50.2314.6773.8014.1695th-Percentile Queue Length [ft]

2.010.592.950.5795th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.429Volume to Capacity (v/c):

ALevel Of Service:

10.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

272261Bicycle Volume [bicycles/h]

835979667Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

9118320599999277Total Analysis Volume [veh/h]

22821512502569Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96580.96580.96370.96370.90550.9055Peak Hour Factor

8808019896390251Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

8808019896390251Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654543026Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

1Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

80.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

116.1837.6749.29131.8284.92250.8295th-Percentile Queue Length [ft]

4.651.511.975.273.4010.0395th-Percentile Queue Length [veh]

64.5520.9327.3873.2447.18150.2950th-Percentile Queue Length [ft]

2.580.841.102.931.896.0150th-Percentile Queue Length [veh]

NoNoNoYesNoYesCritical Lane Group

AAAACDLane Group LOS

4.969.884.495.1733.2639.38d, Delay for Lane Group [s/veh]

0.350.200.200.380.390.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.371.080.460.420.353.14d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.608.814.034.7532.9136.24d1, Uniform Delay [s]

261841610052618256315c, Capacity [veh/h]

36185681389361814701810s, saturation flow rate [veh/h]

0.250.150.150.280.070.15(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.170.17g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.49 9.88 4.9639.38d_M, Delay for Movement [s/veh] 5.1733.26

AA ADMovement LOS AC

5.375.06d_A, Approach Delay [s/veh] 37.77

AAApproach LOS D

9.96d_I, Intersection Delay [s/veh]

AIntersection LOS

0.429Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.240Volume to Capacity (v/c):

ALevel Of Service:

6.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

21772133Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

0110403201324024490Total Analysis Volume [veh/h]

0031015081011120Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

0110403201324024490Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0110403201324024490Base Volume Input [veh/h]

Name

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0040004008000800Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

008004060020Signal group

SplitPermissSplitSplitPermissSplitPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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12.8579.8748.7129.5995th-Percentile Queue Length [ft]

0.513.191.951.1895th-Percentile Queue Length [veh]

7.1444.3727.0616.4450th-Percentile Queue Length [ft]

0.291.771.080.6650th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

DDAALane Group LOS

51.6253.892.201.84d, Delay for Lane Group [s/veh]

0.080.420.230.17X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.100.740.380.13d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.50k, delay calibration

51.5253.161.821.71d1, Uniform Delay [s]

12414214142692c, Capacity [veh/h]

798128316763192s, saturation flow rate [veh/h]

0.010.050.190.14(v / s)_i Volume / Saturation Flow Rate

0.080.080.840.84g / C, Green / Cycle

1010101101g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 53.8953.89 51.62 51.620.000.000.00 1.84d_M, Delay for Movement [s/veh] 2.200.00 0.00

DD DDAMovement LOS A

53.89 51.62d_A, Approach Delay [s/veh] 2.201.84

D DApproach LOS A A

6.28d_I, Intersection Delay [s/veh]

AIntersection LOS

0.240Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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1.478Volume to Capacity (v/c):

FLevel Of Service:

295.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00258Pedestrian Volume [ped/h]

45511611201282470Total Analysis Volume [veh/h]

1142903007620Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

45511611201282470Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

45511611201282470Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

23.76d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.49294.99d_A, Approach Delay [s/veh]

0.000.000.009.53395.860.0095th-Percentile Queue Length [ft]

0.000.000.000.3815.830.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0021.56294.990.00d_M, Delay for Movement [s/veh]

0.000.010.010.111.480.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.317Volume to Capacity (v/c):

BLevel Of Service:

14.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: OLYMPIC / MAIN

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

11160300150330111004460106929Total Analysis Volume [veh/h]

34075388332511153177Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

11160300150330111004460106929Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11160300150330111004460106929Base Volume Input [veh/h]

Main StName

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.60.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.00.02.00.0l1, Start-Up Lost Time [s]

01200120012120120Pedestrian Clearance [s]

070070077070Walk [s]

0.02.02.00.02.02.00.04.04.00.04.00.0Vehicle Extension [s]

048200407030300300Split [s]

0.01.01.00.01.01.00.01.01.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.60.03.60.0Amber [s]

0301503015030300300Maximum Green [s]

077077077070Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083066020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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2.7142.3263.1150.28120.611.52141.5560.2671.8330.3895th-Percentile Queue Length [ft]

0.111.692.522.014.820.065.662.412.871.2295th-Percentile Queue Length [veh]

1.5123.5135.0627.9467.000.8478.6433.4839.9016.8850th-Percentile Queue Length [ft]

0.060.941.401.122.680.033.151.341.600.6850th-Percentile Queue Length [veh]

NoNoYesNoYesNoYesNoNoNoCritical Lane Group

AAAAAADDDDLane Group LOS

4.495.044.507.228.162.7739.5941.4735.4944.10d, Delay for Lane Group [s/veh]

0.010.120.320.150.280.010.600.320.300.23X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.190.930.310.580.003.381.430.891.32d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

4.474.853.576.917.592.7736.2140.0334.6042.78d1, Uniform Delay [s]

11081303926101211911100240185264126c, Capacity [veh/h]

1615190011721615190012811693134118581264s, saturation flow rate [veh/h]

0.010.080.260.090.170.010.090.040.040.02(v / s)_i Volume / Saturation Flow Rate

0.690.690.760.630.630.760.140.140.140.14g / C, Green / Cycle

62626856566813131313g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Movement, Approach, & Intersection Results

8.16 7.222.77 4.50 4.495.0439.5944.10 35.49d_M, Delay for Movement [s/veh] 39.5935.49 41.47

A AA AA ADDMovement LOS D DD D

7.75 4.68d_A, Approach Delay [s/veh] 40.1437.80

A AApproach LOS D D

14.35d_I, Intersection Delay [s/veh]

BIntersection LOS

0.317Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.629Volume to Capacity (v/c):

CLevel Of Service:

20.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

213185156Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

14082417310365216461Total Analysis Volume [veh/h]

3526018259134115Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.95900.95900.95900.82100.8210Peak Hour Factor

1267217709945013550Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1267217709945013550Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0007007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

50705010030Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

30703016030Maximum Green [s]

7707507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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332.74265.3136.06308.379.94216.5095th-Percentile Queue Length [ft]

13.3110.611.4412.330.408.6695th-Percentile Queue Length [veh]

213.05161.2020.03194.125.52124.8750th-Percentile Queue Length [ft]

8.526.450.807.760.224.9950th-Percentile Queue Length [veh]

NoYesNoYesNoYesCritical Lane Group

BDBBADLane Group LOS

12.9354.9212.1118.437.9540.12d, Delay for Lane Group [s/veh]

0.700.890.110.640.100.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.0318.320.352.010.033.87d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.230.500.500.040.04k, delay calibration

10.9036.6011.7616.427.9236.25d1, Uniform Delay [s]

20182706501607513256c, Capacity [veh/h]

31921597129231926861468s, saturation flow rate [veh/h]

0.440.150.060.320.080.15(v / s)_i Volume / Saturation Flow Rate

0.630.170.500.500.720.17g / C, Green / Cycle

571545456516g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

12.11 54.9218.43 12.9340.12d_M, Delay for Movement [s/veh] 7.9540.12

BB BDDMovement LOS AD

17.56 19.07d_A, Approach Delay [s/veh] 40.12

BBApproach LOS D

20.05d_I, Intersection Delay [s/veh]

CIntersection LOS

0.629Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

9.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 1023808: Appian / Moss

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

191017Pedestrian Volume [ped/h]

017223991070Total Analysis Volume [veh/h]

045625270Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

017223991070Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

017223991070Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

9.14Intersection Delay [s/veh]

AAAApproach LOS

7.309.747.61Approach Delay [s/veh]

1.5244.2210.2395th-Percentile Queue Length [ft]

0.061.770.4195th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.285Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

01000031000000Total Analysis Volume [veh/h]

0000007800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01000031000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01000031000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.58d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.619.01d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0029.470.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.001.180.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.610.000.000.009.010.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.280.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

APPROVAL YEAR (2017) PLUS PROJECT CONDITIONS 

Alternative 3 - Access 2 

Weekday PM Peak Hour 

 



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Intersection Analysis Summary

6/10/2016Report File: \...\AY_Acc2_PM.pdf

Scenario 12: 2017 Pier _ Access 2Vistro File: \...\SM_Weekday_PM_arclight.vistro

A7.5NWB LeftHCM 2000All-way stopAPPIAN WAY/ MOSS AVE1023808

C34.00.671SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B14.70.320SWB LeftHCM 2010SignalizedMain St & Olympic Dr514

F72.70.744NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.80.268SWB ThruHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B11.20.400SWB RightHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A8.6SEB LeftHCM 2010All-way stopAPPIAN / PICO159

A8.5SEB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.50.607NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

D40.90.763SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

D39.40.891WB RightHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C21.80.499SWB LeftHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C31.40.483NEB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C20.30.408SWB RightHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C23.60.556SWBL2HCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C21.70.606NWB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

C32.60.340SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F142.51.071WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.20.211NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.071Volume to Capacity (v/c):

FLevel Of Service:

142.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

1001Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10225334502567312713275501132Total Analysis Volume [veh/h]

3563860642873713838Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98590.98590.98591.00000.97280.97280.75000.75000.75000.93400.93400.9340Peak Hour Factor

10222134002497302010205141030Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10222134002497302010205141030Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.62.62.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.02.02.00.0l1, Start-Up Lost Time [s]

010001000101010100Pedestrian Clearance [s]

070070077770Walk [s]

0.02.02.00.02.02.00.02.02.02.02.00.0Vehicle Extension [s]

0160200160200303030300Split [s]

0.01.01.00.01.01.00.01.01.01.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.63.63.60.0Amber [s]

03030030300303030300Maximum Green [s]

077077077770Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083055110Signal group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

240Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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634.75600.03767.121354.3890.95196.532264.34113.4395th-Percentile Queue Length [ft]

25.3924.0030.6854.183.647.8690.574.5495th-Percentile Queue Length [veh]

459.06429.99571.151084.3550.53110.381478.2463.0250th-Percentile Queue Length [ft]

18.3617.2022.8543.372.024.4259.132.5250th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesNoCritical Lane Group

BBFDFFFFLane Group LOS

14.7914.03111.2547.21122.66121.791141.2298.52d, Delay for Lane Group [s/veh]

0.550.550.960.870.690.843.260.23X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.560.8115.903.716.678.321033.920.22d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.120.500.040.040.500.04k, delay calibration

13.2313.2295.3543.51115.99113.46107.3098.30d1, Uniform Delay [s]

1412269635829634580169190c, Capacity [veh/h]

18953618181051761774170715921796s, saturation flow rate [veh/h]

0.410.410.190.500.020.040.350.02(v / s)_i Volume / Saturation Flow Rate

0.750.750.200.570.030.050.110.11g / C, Green / Cycle

179179481376112525g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLCRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

47.21 0.00122.66 111.25 14.7914.29121.7998.52 98.52d_M, Delay for Movement [s/veh] 121.791141.22 121.79

DF BF BFFMovement LOS F FF F

48.11 27.12d_A, Approach Delay [s/veh] 121.791065.61

D CApproach LOS F F

142.48d_I, Intersection Delay [s/veh]

FIntersection LOS

1.071Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.340Volume to Capacity (v/c):

CLevel Of Service:

32.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

39424116Bicycle Volume [bicycles/h]

9430238337Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

07900081101770248000Total Analysis Volume [veh/h]

019700203044062000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95350.95350.95350.90120.90120.90120.90270.90270.90270.72320.72320.7232Peak Hour Factor

07530073101600224000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

07530073101600224000Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2033002212222012332525Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

28.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

126Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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323.17323.17307.270.00309.41170.48170.480.000.0095th-Percentile Queue Length [ft]

12.9312.9312.290.0012.386.826.820.000.0095th-Percentile Queue Length [veh]

205.60205.60193.270.00194.9294.7194.710.000.0050th-Percentile Queue Length [ft]

8.228.227.730.007.803.793.790.000.0050th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoNoNoCritical Lane Group

CCCAFDDAALane Group LOS

24.0724.0720.640.0097.0052.9852.980.000.00d, Delay for Lane Group [s/veh]

0.440.440.440.000.950.560.560.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.601.600.780.0042.040.830.830.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.330.040.040.040.04k, delay calibration

22.4722.4719.860.0054.9652.1552.150.000.00d1, Uniform Delay [s]

890890182936018622122122c, Capacity [veh/h]

19001900361874315251810181016151810s, saturation flow rate [veh/h]

0.210.210.220.000.120.070.070.000.00(v / s)_i Volume / Saturation Flow Rate

0.470.470.510.510.120.120.120.000.00g / C, Green / Cycle

5959646415151500g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

20.64 0.000.00 0.00 24.0724.0797.000.00 0.00d_M, Delay for Movement [s/veh] 52.980.00 52.98

CA CCFMovement LOS A DA D

20.64 24.07d_A, Approach Delay [s/veh] 71.310.00

C CApproach LOS A E

32.61d_I, Intersection Delay [s/veh]

CIntersection LOS

0.340Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.606Volume to Capacity (v/c):

CLevel Of Service:

21.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

1821130Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

610100566003838091330000Total Analysis Volume [veh/h]

150251165096202330000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93431.00000.93430.94021.00000.94020.82590.82591.00001.00001.00001.0000Peak Hour Factor

57093962103606681100000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

57093962103606681100000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

YesYesNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

410414102945200000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lag----Lead / Lag

8Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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26.00256.40160.20185.58315.09114.0495th-Percentile Queue Length [ft]

1.0410.266.417.4212.604.5695th-Percentile Queue Length [veh]

14.45154.4889.00103.10199.3363.3550th-Percentile Queue Length [ft]

0.586.183.564.127.972.5350th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABBDCCLane Group LOS

9.8813.8911.8939.2730.0633.91d, Delay for Lane Group [s/veh]

0.070.510.340.820.930.44X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.160.950.461.352.050.36d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.04k, delay calibration

9.7212.9411.4337.9228.0133.55d1, Uniform Delay [s]

86219691969469871306c, Capacity [veh/h]

158436183618351424631810s, saturation flow rate [veh/h]

0.040.280.180.110.330.07(v / s)_i Volume / Saturation Flow Rate

0.540.540.540.130.350.17g / C, Green / Cycle

494949123215g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Movement, Approach, & Intersection Results

0.00 11.8939.27 13.89 9.880.0030.060.00 0.00d_M, Delay for Movement [s/veh] 33.910.00 0.00

BD ABCMovement LOS C

21.94 13.66d_A, Approach Delay [s/veh] 30.600.00

C BApproach LOS A C

21.72d_I, Intersection Delay [s/veh]

CIntersection LOS

0.606Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.556Volume to Capacity (v/c):

CLevel Of Service:

23.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

35110Bicycle Volume [bicycles/h]

56310Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

2231770304053145530000Total Analysis Volume [veh/h]

564407601336130000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92050.92051.00000.92051.00000.76100.76100.76101.00001.00001.00001.0000Peak Hour Factor

2051630280040110400000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2051630280040110400000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

020000132200000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

040000684000000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

0300300303000000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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250.01194.62409.23109.32113.5567.4095th-Percentile Queue Length [ft]

10.007.7816.374.374.542.7095th-Percentile Queue Length [veh]

149.68109.01273.5960.7363.0837.4450th-Percentile Queue Length [ft]

5.994.3610.942.432.521.5050th-Percentile Queue Length [veh]

NoNoYesNoNoNoCritical Lane Group

DDEDDDLane Group LOS

42.1738.3679.8740.7040.5250.50d, Delay for Lane Group [s/veh]

0.670.390.910.280.260.29X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.970.2030.390.160.130.32d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.050.040.500.040.040.04k, delay calibration

41.2038.1649.4940.5340.3850.18d1, Uniform Delay [s]

335457335345383183c, Capacity [veh/h]

139219001259170819001147s, saturation flow rate [veh/h]

0.160.090.240.060.050.05(v / s)_i Volume / Saturation Flow Rate

0.240.240.240.200.200.20g / C, Green / Cycle

292929242424g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.556Intersection V/C

CIntersection LOS

23.56d_I, Intersection Delay [s/veh]

EDAApproach LOS

57.4942.690.00d_A, Approach Delay [s/veh]

DDEDDDMovement LOS

42.1738.360.0079.870.0040.7040.5750.500.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

1615Bicycle Volume [bicycles/h]

8174Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

5201303233134692230Total Analysis Volume [veh/h]

130326583417360Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96151.00000.96150.96150.96730.96730.96731.0000Peak Hour Factor

5001253224130669220Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5001253224130669220Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

2.60.02.62.62.62.60.00.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.00.00.0l1, Start-Up Lost Time [s]

200130221400Pedestrian Clearance [s]

70705700Walk [s]

2.00.02.02.02.02.00.00.0Vehicle Extension [s]

4006820404800Split [s]

1.00.01.01.01.01.00.00.0All red [s]

3.60.03.63.63.63.60.00.0Amber [s]

3003015303000Maximum Green [s]

70757700Minimum Green [s]

---Lead----Lead / Lag

Auxiliary Signal Groups

60472800Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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337.87338.13105.8277.60213.0122.2995th-Percentile Queue Length [ft]

13.5113.534.233.108.520.8995th-Percentile Queue Length [veh]

217.06217.2658.7943.11122.3212.3850th-Percentile Queue Length [ft]

8.688.692.351.724.890.5050th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBABBCLane Group LOS

11.0410.939.5812.0313.6025.66d, Delay for Lane Group [s/veh]

0.530.520.370.150.330.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.581.521.710.360.421.01d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

9.469.417.8711.6713.1824.66d1, Uniform Delay [s]

127412976248912093214c, Capacity [veh/h]

1866190089815413618409s, saturation flow rate [veh/h]

0.360.360.260.090.190.06(v / s)_i Volume / Saturation Flow Rate

0.680.680.680.580.580.58g / C, Green / Cycle

828282696969g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

10.989.58 11.040.0012.030.00d_M, Delay for Movement [s/veh] 13.6025.66

BA BBMovement LOS BC

10.7813.68d_A, Approach Delay [s/veh]

BApproach LOS B

23.56d_I, Intersection Delay [s/veh]

CIntersection LOS

0.556Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.408Volume to Capacity (v/c):

CLevel Of Service:

20.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

4254000327309725550000Total Analysis Volume [veh/h]

1113500828246413000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92741.00000.92741.00001.00001.00000.93210.93211.00001.00000.90460.9046Peak Hour Factor

3954000327309023850000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3954000327309023850000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoYesNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

131313013013130000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

4040400400406100190Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

6060600600603000300Maximum Green [s]

777070770070Minimum Green [s]

--Lag---------Lead / Lag

4,6Auxiliary Signal Groups

444080460020Signal group

PermissPermissProtectePermissPermissPermissSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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11.01192.95104.7414.85242.92269.770.0095th-Percentile Queue Length [ft]

0.447.724.190.599.7210.790.0095th-Percentile Queue Length [veh]

6.12107.8158.198.25144.39164.580.0050th-Percentile Queue Length [ft]

0.244.312.330.335.786.580.0050th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoCritical Lane Group

AAAADDALane Group LOS

3.956.165.009.1354.9653.650.00d, Delay for Lane Group [s/veh]

0.030.390.230.050.870.850.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.050.810.400.164.132.990.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.040.04k, delay calibration

3.905.354.618.9750.8350.660.00d1, Uniform Delay [s]

1209139413945952152552c, Capacity [veh/h]

161518631863862158418781900s, saturation flow rate [veh/h]

0.030.290.180.030.120.110.00(v / s)_i Volume / Saturation Flow Rate

0.750.750.750.750.140.140.00g / C, Green / Cycle

9090909016160g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.002.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

5.00 0.009.13 0.00 3.956.1654.960.00 0.00d_M, Delay for Movement [s/veh] 54.110.00 53.65

AA AADAMovement LOS A DA D

5.35 6.00d_A, Approach Delay [s/veh] 54.260.00

A AApproach LOS A D

20.30d_I, Intersection Delay [s/veh]

CIntersection LOS

0.408Intersection V/C

----------------Ring 4

----------------Ring 3

-------------4--Ring 2

-------------862Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

10240Bicycle Volume [bicycles/h]

68940Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86520.86520.93210.93210.90460.9046Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

04080198061Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

013339142014283199c, Capacity [veh/h]

70018103618144916153618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.483Volume to Capacity (v/c):

CLevel Of Service:

31.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

935418Bicycle Volume [bicycles/h]

77474438Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1322349165596282464264499409248Total Analysis Volume [veh/h]

335923161497111107112510262Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98230.98230.98230.92140.92140.92140.89890.89890.89890.80740.80740.8074Peak Hour Factor

1302308960549260413834080330200Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1302308960549260413834080330200Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

YesYesNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

424342434220584215425815Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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99.34182.3692.03336.15344.35299.24281.08280.2139.3152.51241.74146.2995th-Percentile Queue Length [ft]

3.977.293.6813.4513.7711.9711.2411.211.572.109.675.8595th-Percentile Queue Length [veh]

55.19101.3151.13215.72222.13187.08173.17172.5121.8429.17143.5181.2750th-Percentile Queue Length [ft]

2.214.052.058.638.897.486.936.900.871.175.743.2550th-Percentile Queue Length [veh]

NoNoNoNoNoYesYesNoNoNoYesNoCritical Lane Group

BBCDDDDDCBBBLane Group LOS

18.9319.8830.2440.7640.5142.8851.7149.4329.8610.8713.6013.16d, Delay for Lane Group [s/veh]

0.180.260.230.690.680.700.850.770.170.110.360.33X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.550.711.360.700.629.542.981.500.110.230.911.15d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.500.040.040.040.500.500.50k, delay calibration

18.3819.1628.8840.0739.8933.3548.7347.9329.7510.6412.6912.00d1, Uniform Delay [s]

7268943954684944052723122629221126757c, Capacity [veh/h]

1542190098917981900133216601900725155619001279s, saturation flow rate [veh/h]

0.090.120.090.180.180.210.140.130.060.060.220.19(v / s)_i Volume / Saturation Flow Rate

0.470.470.470.260.260.330.160.160.330.590.590.59g / C, Green / Cycle

565656313140202040717171g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

40.62 40.7642.88 30.24 18.9319.8851.7113.16 13.60d_M, Delay for Movement [s/veh] 50.4310.87 29.86

D DD BC BDBMovement LOS B DB C

41.31 21.67d_A, Approach Delay [s/veh] 48.7913.10

D CApproach LOS B D

31.41d_I, Intersection Delay [s/veh]

CIntersection LOS

0.483Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.499Volume to Capacity (v/c):

CLevel Of Service:

21.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

3901112Bicycle Volume [bicycles/h]

172154487Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

66723007201895283228000Total Analysis Volume [veh/h]

161810018047132157000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91310.91311.00001.00000.94550.94550.96370.96370.96370.87601.00000.8760Peak Hour Factor

60660006811795080220000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

60660006811795080220000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

47360056205647020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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301.66301.66179.6183.21176.20284.020.000.0095th-Percentile Queue Length [ft]

12.0712.077.183.337.0511.360.000.0095th-Percentile Queue Length [veh]

188.94188.9499.7846.2397.89175.410.000.0050th-Percentile Queue Length [ft]

7.567.563.991.853.927.020.000.0050th-Percentile Queue Length [veh]

NoYesNoYesNoYesNoNoCritical Lane Group

CCABDDAALane Group LOS

21.4321.439.3012.4949.5753.960.000.00d, Delay for Lane Group [s/veh]

0.590.590.300.400.630.880.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.823.820.330.201.173.640.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

17.6117.618.9712.2948.4050.320.000.00d1, Uniform Delay [s]

6676672366478213261140157c, Capacity [veh/h]

1200120036188361477181016151810s, saturation flow rate [veh/h]

0.330.330.200.230.090.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.560.560.650.650.140.140.090.09g / C, Green / Cycle

6767797917171010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.30 0.0012.49 0.00 21.4321.4349.570.00 0.00d_M, Delay for Movement [s/veh] 49.570.00 53.96

AB CCDMovement LOS A DA D

9.96 21.43d_A, Approach Delay [s/veh] 52.330.00

A CApproach LOS A D

21.81d_I, Intersection Delay [s/veh]

CIntersection LOS

0.499Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.891Volume to Capacity (v/c):

DLevel Of Service:

39.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

0010Bicycle Volume [bicycles/h]

0043Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

112200386366797Total Analysis Volume [veh/h]

281009792199Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92681.00001.00000.93210.90130.9013Peak Hour Factor

104000360330718Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

104000360330718Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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596.9181.11407.50408.0495th-Percentile Queue Length [ft]

23.883.2416.3016.3295th-Percentile Queue Length [veh]

427.3945.06272.21272.6450th-Percentile Queue Length [ft]

17.101.8010.8910.9150th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

DADDLane Group LOS

42.547.4552.1544.56d, Delay for Lane Group [s/veh]

0.990.160.910.90X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

23.340.148.681.35d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.110.04k, delay calibration

19.207.3143.4743.20d1, Uniform Delay [s]

11392424401890c, Capacity [veh/h]

1700361815813514s, saturation flow rate [veh/h]

0.660.110.230.23(v / s)_i Volume / Saturation Flow Rate

0.670.670.250.25g / C, Green / Cycle

80803030g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 42.5444.56d_M, Delay for Movement [s/veh] 7.4552.15

DDMovement LOS AD

42.547.45d_A, Approach Delay [s/veh] 46.95

DAApproach LOS D

39.39d_I, Intersection Delay [s/veh]

DIntersection LOS

0.891Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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0.763Volume to Capacity (v/c):

DLevel Of Service:

40.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

10.0012.009.0010.0012.009.0012.0012.0012.0010.0012.009.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

06015Bicycle Volume [bicycles/h]

04747136Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1311330361235368220004443034Total Analysis Volume [veh/h]

333339059926000111089Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96970.96970.96970.89500.89500.89501.00001.00001.00000.91160.91160.9116Peak Hour Factor

1271290350210329200004039231Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1271290350210329200004039231Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoYesMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303020252515000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

483.82470.80360.00291.94372.3432.18191.25193.57206.6995th-Percentile Queue Length [ft]

19.3518.8314.4011.6814.891.297.657.748.2795th-Percentile Queue Length [veh]

333.97323.35215.67181.47244.2017.88106.59108.26117.7250th-Percentile Queue Length [ft]

13.3612.938.637.269.770.724.264.334.7150th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

BBFDDEDDDLane Group LOS

18.5917.54129.4749.9039.5263.0839.9839.4139.24d, Delay for Lane Group [s/veh]

0.670.631.130.940.700.580.400.380.38X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.202.6490.787.470.645.022.862.472.29d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.500.50k, delay calibration

15.3814.9038.6942.4338.8858.0737.1236.9336.95d1, Uniform Delay [s]

1094115831924952638408438477c, Capacity [veh/h]

1795190090090019001737160817291882s, saturation flow rate [veh/h]

0.410.390.400.260.190.010.100.100.10(v / s)_i Volume / Saturation Flow Rate

0.610.610.350.280.280.020.250.250.25g / C, Green / Cycle

73734233333303030g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

39.52 49.9063.08 129.47 18.5918.010.0039.24 39.50d_M, Delay for Movement [s/veh] 0.0039.98 0.00

D DE BF BDMovement LOS D D

44.25 40.14d_A, Approach Delay [s/veh] 0.0039.53

D DApproach LOS D A

40.90d_I, Intersection Delay [s/veh]

DIntersection LOS

0.763Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.607Volume to Capacity (v/c):

CLevel Of Service:

28.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

119512Bicycle Volume [bicycles/h]

45623934Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

605584104662883310557318159519248Total Analysis Volume [veh/h]

151146261772826143451513062Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95890.95890.95890.90310.90310.90310.94180.94180.94180.88760.88760.8876Peak Hour Factor

58056010060260309954017052461220Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

58056010060260309954017052461220Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

10100161001017010160Pedestrian Clearance [s]

770770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

505021345020502915503420Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303030303030303015303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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428.70520.2981.74169.96176.2844.88327.63339.25134.83255.59260.90194.1895th-Percentile Queue Length [ft]

17.1520.813.276.807.051.8013.1113.575.3910.2210.447.7795th-Percentile Queue Length [veh]

289.25363.8745.4194.4297.9324.94209.06218.1474.90153.87157.87108.6950th-Percentile Queue Length [ft]

11.5714.551.823.783.921.008.368.733.006.156.314.3550th-Percentile Queue Length [veh]

YesNoNoNoNoNoYesNoNoNoNoYesCritical Lane Group

CCCCCEDDBCCCLane Group LOS

20.0932.3621.7230.3230.1556.1436.4135.8319.5828.2527.9222.64d, Delay for Lane Group [s/veh]

0.660.730.200.300.290.310.560.550.360.410.400.48X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.483.380.070.110.100.593.783.361.971.771.583.24d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.470.290.040.040.040.040.500.500.500.500.500.50k, delay calibration

16.6128.9821.6530.2130.0655.5532.6332.4817.6226.4826.3419.40d1, Uniform Delay [s]

919801515568621108591637506696743513c, Capacity [veh/h]

15621900118617401900844176319001029178219001083s, saturation flow rate [veh/h]

0.390.310.090.100.100.040.190.180.180.160.150.23(v / s)_i Volume / Saturation Flow Rate

0.590.420.420.330.330.330.330.330.500.390.390.50g / C, Green / Cycle

715151393939404060474760g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

30.22 30.3256.14 21.72 20.0932.3636.4122.64 28.06d_M, Delay for Movement [s/veh] 36.0628.25 19.58

C CE CC CDCMovement LOS C DC B

32.44 25.76d_A, Approach Delay [s/veh] 32.6326.45

C CApproach LOS C C

28.45d_I, Intersection Delay [s/veh]

CIntersection LOS

0.607Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

8.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

0096705514981365338216Total Analysis Volume [veh/h]

002417143243168214Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.71550.71550.71550.76850.76850.76850.60710.60710.6071Peak Hour Factor

0077503910751050205010Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0077503910751050205010Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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AIntersection LOS

8.52Intersection Delay [s/veh]

AAAAApproach LOS

8.758.388.558.45Approach Delay [s/veh]

11.4315.4820.1814.7895th-Percentile Queue Length [ft]

0.460.620.810.5995th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

8.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayOcean WayPico BlvdName

Intersection Setup

101661694Pedestrian Volume [ped/h]

40111481415101423011104030Total Analysis Volume [veh/h]

1033734336833108Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.88040.88040.73860.73861.00000.87301.00000.87301.00001.00001.0000Peak Hour Factor

40101301011101243010104030Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

40101301011101243010104030Base Volume Input [veh/h]

Appian WayOcean WayPico BlvdName

volumes
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AIntersection LOS

8.55Intersection Delay [s/veh]

AAAAApproach LOS

9.127.828.228.26Approach Delay [s/veh]

25.053.9119.728.7395th-Percentile Queue Length [ft]

1.000.160.790.3595th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.400Volume to Capacity (v/c):

BLevel Of Service:

11.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

52530Bicycle Volume [bicycles/h]

274280325Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

797168137793237193Total Analysis Volume [veh/h]

19942341985948Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95120.95120.95310.95310.88790.8879Peak Hour Factor

758160131756210171Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

758160131756210171Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654545426Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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98.4878.0131.1797.85222.64172.9795th-Percentile Queue Length [ft]

3.943.121.253.918.916.9295th-Percentile Queue Length [veh]

54.7143.3417.3154.36129.3796.0950th-Percentile Queue Length [ft]

2.191.730.692.175.173.8450th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABAADCLane Group LOS

4.7810.514.134.7739.7234.92d, Delay for Lane Group [s/veh]

0.310.330.130.300.880.61X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.301.780.270.303.560.69d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.488.723.864.4736.1634.23d1, Uniform Delay [s]

261150310332611270319c, Capacity [veh/h]

36186851431361815351810s, saturation flow rate [veh/h]

0.220.250.100.220.150.11(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.180.18g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Movement, Approach, & Intersection Results

4.13 10.51 4.7834.92d_M, Delay for Movement [s/veh] 4.7739.72

BA ACMovement LOS AD

5.784.67d_A, Approach Delay [s/veh] 37.57

AAApproach LOS D

11.21d_I, Intersection Delay [s/veh]

BIntersection LOS

0.400Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.268Volume to Capacity (v/c):

ALevel Of Service:

6.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

19426990Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

00101600500177003430Total Analysis Volume [veh/h]

0034001304400860Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00101600500177003430Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00101600500177003430Base Volume Input [veh/h]

Name

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0020002004000400Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

004008060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

60Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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0.6716.7617.2116.1895th-Percentile Queue Length [ft]

0.030.670.690.6595th-Percentile Queue Length [veh]

0.379.319.568.9950th-Percentile Queue Length [ft]

0.010.370.380.3650th-Percentile Queue Length [veh]

NoYesNoYesCritical Lane Group

AAAALane Group LOS

5.246.257.117.03d, Delay for Lane Group [s/veh]

0.020.330.390.40X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.000.120.200.11d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.040.04k, delay calibration

5.246.136.916.92d1, Uniform Delay [s]

626628455866c, Capacity [veh/h]

951131016763192s, saturation flow rate [veh/h]

0.010.160.110.11(v / s)_i Volume / Saturation Flow Rate

0.330.330.270.27g / C, Green / Cycle

8866g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 6.256.25 5.24 5.240.000.000.00 7.03d_M, Delay for Movement [s/veh] 7.110.00 0.00

AA AAAMovement LOS A

6.25 5.24d_A, Approach Delay [s/veh] 7.117.03

A AApproach LOS A A

6.80d_I, Intersection Delay [s/veh]

AIntersection LOS

0.268Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.744Volume to Capacity (v/c):

FLevel Of Service:

72.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00249Pedestrian Volume [ped/h]

8915851055201220Total Analysis Volume [veh/h]

223962645300Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96000.96000.93001.00000.96001.0000Peak Hour Factor

851522981201170Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

851522981201170Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

3.24d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.4072.70d_A, Approach Delay [s/veh]

0.000.000.006.83115.840.0095th-Percentile Queue Length [ft]

0.000.000.000.274.630.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0021.5572.700.00d_M, Delay for Movement [s/veh]

0.000.020.010.080.740.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.320Volume to Capacity (v/c):

BLevel Of Service:

14.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: Main St & Olympic Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

11403208123313203647142105337Total Analysis Volume [veh/h]

31015231785912363139Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81880.81880.89380.89381.00000.84241.00000.84241.00001.00001.0000Peak Hour Factor

11330170110280203047120105337Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11330170110280203047120105337Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0120012001200120Pedestrian Clearance [s]

070070070070Walk [s]

0.02.02.00.02.02.00.04.00.00.04.00.0Vehicle Extension [s]

04820040703000300Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.60.00.03.60.0Amber [s]

030150301503000300Maximum Green [s]

077077070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

047083060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

31.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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3.39156.4451.9546.78130.983.7271.07143.1053.0234.0895th-Percentile Queue Length [ft]

0.146.262.081.875.240.152.845.722.121.3695th-Percentile Queue Length [veh]

1.8886.9128.8625.9972.772.0639.4879.5029.4518.9450th-Percentile Queue Length [ft]

0.083.481.151.042.910.081.583.181.180.7650th-Percentile Queue Length [veh]

NoYesNoNoNoYesNoYesNoNoCritical Lane Group

AAAAAACDCDLane Group LOS

6.158.495.138.669.904.2532.0440.6631.4036.39d, Delay for Lane Group [s/veh]

0.010.340.230.130.280.020.260.550.190.16X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.760.620.280.630.000.592.630.370.43d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

6.137.734.518.389.264.2531.4538.0231.0335.96d1, Uniform Delay [s]

102112018859451112818325257340238c, Capacity [veh/h]

1615190011921615190010001765136018481336s, saturation flow rate [veh/h]

0.010.210.170.080.160.020.050.100.030.03(v / s)_i Volume / Saturation Flow Rate

0.630.630.710.590.590.710.180.180.180.18g / C, Green / Cycle

57576453536417171717g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.90 8.664.25 5.13 6.158.4932.0436.39 31.40d_M, Delay for Movement [s/veh] 32.0431.40 40.66

A AA AA ACCMovement LOS D CC D

9.32 7.32d_A, Approach Delay [s/veh] 37.4833.24

A AApproach LOS C D

14.65d_I, Intersection Delay [s/veh]

BIntersection LOS

0.320Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.671Volume to Capacity (v/c):

CLevel Of Service:

34.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

7718102Bicycle Volume [bicycles/h]

60316Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

16131885010663415679Total Analysis Volume [veh/h]

403471326683920Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95900.95901.00000.88500.88500.75700.7570Peak Hour Factor

1547180509433011860Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1547180509433011860Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesNoYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0000007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

811208112027Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

301503015030Maximum Green [s]

7507507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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478.38495.96332.55336.008.75340.5995th-Percentile Queue Length [ft]

19.1419.8413.3013.440.3513.6295th-Percentile Queue Length [veh]

329.53303.69212.90215.604.86219.1950th-Percentile Queue Length [ft]

13.1812.158.528.620.198.7750th-Percentile Queue Length [veh]

YesNoNoNoYesYesCritical Lane Group

BFBBBELane Group LOS

14.43270.1514.5014.4411.4675.25d, Delay for Lane Group [s/veh]

0.741.390.540.530.130.92X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.30215.341.991.940.0826.50d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.28k, delay calibration

12.1454.8112.5112.4911.3948.75d1, Uniform Delay [s]

218113510331052271255c, Capacity [veh/h]

31921597164616763701478s, saturation flow rate [veh/h]

0.510.120.340.340.090.16(v / s)_i Volume / Saturation Flow Rate

0.680.080.630.630.750.17g / C, Green / Cycle

821075759021g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLCCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

14.50 270.1514.47 14.4375.25d_M, Delay for Movement [s/veh] 11.4675.25

BB BFEMovement LOS BE

14.38 41.13d_A, Approach Delay [s/veh] 75.25

DBApproach LOS E

33.99d_I, Intersection Delay [s/veh]

CIntersection LOS

0.671Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

ALevel Of Service:

7.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2000Analysis Method:

All-way stopControl Type:

Intersection 1023808: APPIAN WAY/ MOSS AVE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

4613Pedestrian Volume [ped/h]

0105370770Total Analysis Volume [veh/h]

031318190Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

0105370770Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0105370770Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

7.47Intersection Delay [s/veh]

AAAApproach LOS

7.067.866.89Approach Delay [s/veh]

0.8512.406.2395th-Percentile Queue Length [ft]

0.030.500.2595th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.211Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

01000023000000Total Analysis Volume [veh/h]

0000005800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01000023000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01000023000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.15d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.199.01d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0019.920.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.000.800.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.190.000.000.009.010.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.210.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

FUTURE (2025) NO PROJECT CONDITIONS 

Weekend Midday 
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Intersection Analysis Summary

6/10/2016Report File: \...\CB_Base_MD.pdf

Scenario 15: 2025 PierVistro File: \...\SM_Weekend_MD_arclight.vistro

A8.2NWB ThruHCM 2010All-way stopAppian / Moss1023808

B19.00.638SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B12.20.304NEB LeftHCM 2010SignalizedOLYMPIC / MAIN514

F116.20.936NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.30.226NWB RightHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B10.20.439SWB LeftHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A9.2SWB RightHCM 2010All-way stopAPPIAN / PICO159

A9.5SWB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C29.50.605NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

F99.81.084SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

C25.20.665WB RightHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C24.90.504SWB ThruHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C30.90.519NWB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C31.00.372NWB ThruHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C31.50.520NWB LeftHCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C29.30.637NEB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

D53.00.545SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F87.21.014WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.60.284NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.014Volume to Capacity (v/c):

FLevel Of Service:

87.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

203045480022003135352350221107Total Analysis Volume [veh/h]

576112005508996125527Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.97880.97880.97881.00000.95470.95470.86460.86460.86460.93640.93640.9364Peak Hour Factor

202980470021003030302047020100Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

202980470021003030302047020100Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

0.02.62.60.02.62.60.00.02.62.60.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.00.02.02.00.00.0l1, Start-Up Lost Time [s]

0100010000101000Pedestrian Clearance [s]

070070007700Walk [s]

0.02.02.00.02.02.00.00.02.02.00.00.0Vehicle Extension [s]

060200602000303000Split [s]

0.01.01.00.01.01.00.00.01.01.00.00.0All red [s]

0.03.63.60.03.63.60.00.03.63.60.00.0Amber [s]

030300303000303000Maximum Green [s]

077077007700Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

1Auxiliary Signal Groups

047083005100Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

140Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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974.14887.10584.851142.5450.0037.951470.3595th-Percentile Queue Length [ft]

38.9735.4823.3945.702.001.5258.8195th-Percentile Queue Length [veh]

749.63674.18417.33821.7727.7821.08942.9450th-Percentile Queue Length [ft]

29.9926.9716.6932.871.110.8437.7250th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesCritical Lane Group

CCDFEEFLane Group LOS

33.1828.3454.56104.7068.6368.92392.40d, Delay for Lane Group [s/veh]

0.900.890.951.120.500.441.71X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

10.655.904.8861.282.292.13335.10d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.040.500.040.040.50k, delay calibration

22.5322.4449.6843.4266.3466.7957.30d1, Uniform Delay [s]

1179225250319656252293c, Capacity [veh/h]

1894361818105176177417741615s, saturation flow rate [veh/h]

0.560.560.270.430.020.010.31(v / s)_i Volume / Saturation Flow Rate

0.620.620.280.380.040.030.18g / C, Green / Cycle

878739535425g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLLRLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

104.70 0.0068.63 54.56 33.1829.980.000.00 0.00d_M, Delay for Movement [s/veh] 0.00392.40 68.92

FE CD CMovement LOS F E

104.20 33.33d_A, Approach Delay [s/veh] 68.92392.40

F CApproach LOS F E

87.16d_I, Intersection Delay [s/veh]

FIntersection LOS

1.014Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.545Volume to Capacity (v/c):

DLevel Of Service:

53.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

58329182Bicycle Volume [bicycles/h]

26875383765Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

580200115711177100333112020Total Analysis Volume [veh/h]

12010028934425832805Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95990.95990.95990.91610.91610.91610.90200.90200.90200.86000.86001.0000Peak Hour Factor

5770001060101609030096020Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5770001060101609030096020Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2553003512352512533030Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

90.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

156Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

451.32450.88634.7410.47338.40398.95393.58221.6832.0995th-Percentile Queue Length [ft]

18.0518.0425.390.4213.5415.9615.748.871.2895th-Percentile Queue Length [veh]

307.52307.16459.055.82217.47265.37261.08128.6717.8350th-Percentile Queue Length [ft]

12.3012.2918.360.238.7010.6110.445.150.7150th-Percentile Queue Length [veh]

NoNoYesNoNoNoYesYesNoCritical Lane Group

DDDCFFFFELane Group LOS

37.7637.7037.1425.8497.6395.8796.6089.4761.26d, Delay for Lane Group [s/veh]

0.530.530.710.040.900.910.910.900.09X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.592.562.630.0230.7428.8829.5921.690.07d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.310.320.320.120.04k, delay calibration

35.1735.1334.5125.8266.8967.0067.0167.7761.20d1, Uniform Delay [s]

7657681633303196240234124215c, Capacity [veh/h]

18941900361877115151850181010461810s, saturation flow rate [veh/h]

0.210.210.320.010.120.120.120.110.01(v / s)_i Volume / Saturation Flow Rate

0.400.400.450.450.130.130.130.120.12g / C, Green / Cycle

636370702020201919g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

37.14 0.0025.84 0.00 37.7637.7397.6361.26 0.00d_M, Delay for Movement [s/veh] 95.8789.47 96.34

DC DDFMovement LOS E FF F

37.03 37.73d_A, Approach Delay [s/veh] 96.6485.19

D DApproach LOS F F

52.96d_I, Intersection Delay [s/veh]

DIntersection LOS

0.545Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.637Volume to Capacity (v/c):

CLevel Of Service:

29.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

2201750Bicycle Volume [bicycles/h]

8106300Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1150111599904027402640000Total Analysis Volume [veh/h]

2902792500100185660000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95951.00000.95950.92081.00000.92080.94550.94551.00001.00001.00001.0000Peak Hour Factor

1100107092003707002500000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1100107092003707002500000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

640646403145250000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lead----Lead / Lag

Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

95.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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63.92349.51307.34249.00408.07362.6295th-Percentile Queue Length [ft]

2.5613.9812.299.9616.3214.5095th-Percentile Queue Length [veh]

35.51226.19193.32148.93272.66236.5150th-Percentile Queue Length [ft]

1.429.057.735.9610.919.4650th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDDELane Group LOS

11.3115.7314.8951.6644.6672.47d, Delay for Lane Group [s/veh]

0.120.530.470.830.980.91X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.270.930.751.405.3522.93d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.28k, delay calibration

11.0414.8014.1450.2639.3149.53d1, Uniform Delay [s]

92821232123486757289c, Capacity [veh/h]

158236183618351422511810s, saturation flow rate [veh/h]

0.070.310.280.110.330.15(v / s)_i Volume / Saturation Flow Rate

0.590.590.590.140.340.16g / C, Green / Cycle

707070174019g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 14.8951.66 15.73 11.310.0044.660.00 0.00d_M, Delay for Movement [s/veh] 72.470.00 0.00

BD BBDMovement LOS E

25.44 15.32d_A, Approach Delay [s/veh] 51.970.00

C BApproach LOS A D

29.34d_I, Intersection Delay [s/veh]

CIntersection LOS

0.637Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.520Volume to Capacity (v/c):

CLevel Of Service:

31.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

3202900190080180700000Total Analysis Volume [veh/h]

807304802045180000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

3202900190080180700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3202900190080180700000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

010000102400000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

0450120553300000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

041070302900000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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243.86213.76140.18109.51115.4474.6095th-Percentile Queue Length [ft]

9.758.555.614.384.622.9895th-Percentile Queue Length [veh]

145.09122.8777.8860.8464.1341.4550th-Percentile Queue Length [ft]

5.804.913.122.432.571.6650th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CBBCCCLane Group LOS

20.5518.8818.3724.2924.1233.67d, Delay for Lane Group [s/veh]

0.400.310.290.190.180.19X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.490.851.120.610.521.08d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

19.0618.0317.2523.6823.6032.59d1, Uniform Delay [s]

800941654675751377c, Capacity [veh/h]

161519001250170919001106s, saturation flow rate [veh/h]

0.200.150.150.070.070.06(v / s)_i Volume / Saturation Flow Rate

0.500.500.500.400.400.40g / C, Green / Cycle

595959474747g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.520Intersection V/C

CIntersection LOS

31.48d_I, Intersection Delay [s/veh]

BCAApproach LOS

19.4326.210.00d_A, Approach Delay [s/veh]

CBBCCCMovement LOS

20.5518.880.0018.370.0024.2924.1633.670.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

00Bicycle Volume [bicycles/h]

00Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

11001090290210700600Total Analysis Volume [veh/h]

2802737353175150Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

11001090290210700600Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11001090290210700600Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

2.60.02.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

1001002414140Pedestrian Clearance [s]

70705770Walk [s]

2.00.02.02.02.02.02.00.0Vehicle Extension [s]

45055203355550Split [s]

1.00.01.01.01.01.01.00.0All red [s]

3.60.03.63.63.63.63.60.0Amber [s]

41030302927270Maximum Green [s]

70777770Minimum Green [s]

---Lead--Lead-Lead / Lag

Auxiliary Signal Groups

60472880Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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530.80537.55244.45225.77362.42106.8495th-Percentile Queue Length [ft]

21.2321.509.789.0314.504.2795th-Percentile Queue Length [veh]

372.53378.10145.53131.68236.3659.3650th-Percentile Queue Length [ft]

14.9015.125.825.279.452.3750th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CCCDDFLane Group LOS

32.3631.9228.4037.7440.7792.83d, Delay for Lane Group [s/veh]

0.750.750.670.490.731.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.403.081.940.330.4232.84d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.250.240.120.040.040.04k, delay calibration

28.9628.8426.4637.4140.3659.98d1, Uniform Delay [s]

78781343542595360c, Capacity [veh/h]

18401900112116153618474s, saturation flow rate [veh/h]

0.320.320.260.130.190.13(v / s)_i Volume / Saturation Flow Rate

0.430.430.430.260.260.26g / C, Green / Cycle

515151323232g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.1128.40 32.360.0037.740.00d_M, Delay for Movement [s/veh] 40.7792.83

CC CDMovement LOS DF

31.4143.34d_A, Approach Delay [s/veh]

CApproach LOS D

31.48d_I, Intersection Delay [s/veh]

CIntersection LOS

0.520Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.372Volume to Capacity (v/c):

CLevel Of Service:

31.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1082100034011020540040000Total Analysis Volume [veh/h]

27530085285110010000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92261.00000.92261.00001.00001.00000.92570.92571.00001.00000.86310.8631Peak Hour Factor

1002100034011019037040000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1002100034011019037040000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

121212012012120000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

3838380380386500170Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

3030300300303000300Maximum Green [s]

777070770070Minimum Green [s]

--Lead---------Lead / Lag

4,6Auxiliary Signal Groups

444080460025Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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124.03238.62429.00134.23160.530.0095th-Percentile Queue Length [ft]

4.969.5417.165.376.420.0095th-Percentile Queue Length [veh]

68.90141.19289.4874.5789.180.0050th-Percentile Queue Length [ft]

2.765.6511.582.983.570.0050th-Percentile Queue Length [veh]

NoNoYesYesNoNoCritical Lane Group

DDEAAALane Group LOS

41.6544.0863.487.917.760.00d, Delay for Lane Group [s/veh]

0.340.570.930.280.270.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.230.5216.210.650.520.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.200.500.500.04k, delay calibration

41.4143.5547.277.267.240.00d1, Uniform Delay [s]

319367367105612972c, Capacity [veh/h]

161518631863153818891900s, saturation flow rate [veh/h]

0.070.110.180.190.190.00(v / s)_i Volume / Saturation Flow Rate

0.200.200.200.690.690.00g / C, Green / Cycle

24242482820g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

63.48 0.000.00 0.00 41.6544.087.910.00 0.00d_M, Delay for Movement [s/veh] 7.790.00 7.76

E DDAAMovement LOS A AA A

63.48 43.25d_A, Approach Delay [s/veh] 7.830.00

E DApproach LOS A A

31.00d_I, Intersection Delay [s/veh]

CIntersection LOS

0.372Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8--Ring 2

-------------462Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

13330Bicycle Volume [bicycles/h]

731440Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.89810.89810.87760.87760.91670.9167Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

05565176548Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

1,6Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

01333914196193199c, Capacity [veh/h]

7001810361814497003618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.519Volume to Capacity (v/c):

CLevel Of Service:

30.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

9403512Bicycle Volume [bicycles/h]

142888670Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

264356102947643354056610183154154Total Analysis Volume [veh/h]

66892524191841014125213838Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98310.98310.98310.95490.95490.95490.98970.98970.98970.84490.84490.8449Peak Hour Factor

260350100907303204056010070130130Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

260350100907303204056010070130130Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoYesNoYesNoNoNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

573357335715455715574515Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

61.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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357.27434.50131.67300.38307.08211.48232.96234.9855.9677.07146.62148.3895th-Percentile Queue Length [ft]

14.2917.385.2712.0212.288.469.329.402.243.085.865.9495th-Percentile Queue Length [veh]

232.29293.9273.15187.96193.13121.20136.99138.4831.0942.8181.4582.4350th-Percentile Queue Length [ft]

9.2911.762.937.527.734.855.485.541.241.713.263.3050th-Percentile Queue Length [veh]

YesNoNoNoNoYesYesNoNoNoNoYesCritical Lane Group

EEDBBBCCBCCCLane Group LOS

67.7160.4850.2619.7219.4716.7521.1920.9213.0028.9929.7732.61d, Delay for Lane Group [s/veh]

0.920.900.480.450.440.560.350.340.220.170.250.49X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

21.2314.210.621.581.443.681.161.031.130.060.080.43d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.240.230.040.500.500.500.500.500.500.040.040.04k, delay calibration

46.4846.2749.6418.1418.0313.0720.0319.8911.8828.9329.6932.17d1, Uniform Delay [s]

288395213931986602847898455475618316c, Capacity [veh/h]

13831900116617951900100517921900774145919001279s, saturation flow rate [veh/h]

0.190.190.090.230.230.330.170.160.130.060.080.12(v / s)_i Volume / Saturation Flow Rate

0.210.210.210.520.520.600.470.470.600.330.330.33g / C, Green / Cycle

252525626272575772393939g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

19.58 19.7216.75 50.26 67.7160.4821.1932.61 29.77d_M, Delay for Movement [s/veh] 21.0528.99 13.00

B BB ED ECCMovement LOS C CC B

18.80 61.68d_A, Approach Delay [s/veh] 19.9130.72

B EApproach LOS C B

30.88d_I, Intersection Delay [s/veh]

CIntersection LOS

0.519Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.504Volume to Capacity (v/c):

CLevel Of Service:

24.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

2227320075220645283238000Total Analysis Volume [veh/h]

551830018852117159000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90110.90111.00001.00000.82410.82410.88390.88390.88390.93651.00000.9365Peak Hour Factor

2006600062017040250210000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2006600062017040250210000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

55300050205055020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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366.18355.48217.77109.56379.93274.110.000.0095th-Percentile Queue Length [ft]

14.6514.228.714.3815.2010.960.000.0095th-Percentile Queue Length [veh]

239.33230.88125.8060.87250.22167.860.000.0050th-Percentile Queue Length [ft]

9.579.245.032.4310.016.710.000.0050th-Percentile Queue Length [veh]

YesNoNoYesYesNoNoNoCritical Lane Group

CCBBDDAALane Group LOS

23.5022.3912.3414.4550.9645.680.000.00d, Delay for Lane Group [s/veh]

0.550.510.340.460.910.680.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.491.950.430.283.660.850.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

21.0120.4411.9114.1747.3044.830.000.00d1, Uniform Delay [s]

8699402183445361352140157c, Capacity [veh/h]

1756190036187821855181016151810s, saturation flow rate [veh/h]

0.270.250.210.260.180.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.500.500.600.600.190.190.090.09g / C, Green / Cycle

5959727223231010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

12.34 0.0014.45 0.00 23.5022.7850.960.00 0.00d_M, Delay for Movement [s/veh] 50.960.00 45.68

BB CCDMovement LOS A DA D

12.80 22.95d_A, Approach Delay [s/veh] 48.740.00

B CApproach LOS A D

24.91d_I, Intersection Delay [s/veh]

CIntersection LOS

0.504Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.665Volume to Capacity (v/c):

CLevel Of Service:

25.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

134800450472495Total Analysis Volume [veh/h]

33700113118124Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91271.00001.00000.93330.86800.8680Peak Hour Factor

123000420410430Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

123000420410430Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

1 - Coordination GroupSignal Coordination Group

NoLocated in CBD

Intersection Settings
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414.85118.46537.78232.9595th-Percentile Queue Length [ft]

16.594.7421.519.3295th-Percentile Queue Length [veh]

278.1065.81378.29136.9850th-Percentile Queue Length [ft]

11.122.6315.135.4850th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

BBECLane Group LOS

15.4910.4158.2733.36d, Delay for Lane Group [s/veh]

0.610.200.940.46X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

1.240.2117.900.11d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.250.04k, delay calibration

14.2510.2140.3633.25d1, Uniform Delay [s]

222022205001088c, Capacity [veh/h]

3618361816153514s, saturation flow rate [veh/h]

0.370.120.290.14(v / s)_i Volume / Saturation Flow Rate

0.610.610.310.31g / C, Green / Cycle

74743737g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 15.4933.36d_M, Delay for Movement [s/veh] 10.4158.27

BCMovement LOS BE

15.4910.41d_A, Approach Delay [s/veh] 45.52

BBApproach LOS D

25.17d_I, Intersection Delay [s/veh]

CIntersection LOS

0.665Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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1.084Volume to Capacity (v/c):

FLevel Of Service:

99.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

243835666499414210003253432Total Analysis Volume [veh/h]

61209167125103500081348Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94560.94560.94560.94280.94280.94281.00001.00001.00000.93600.93600.9360Peak Hour Factor

230790630470390200003050030Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

230790630470390200003050030Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303030303015000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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215.19215.781000.62566.25333.9730.62245.03247.94265.9095th-Percentile Queue Length [ft]

8.618.6340.0222.6513.361.229.809.9210.6495th-Percentile Queue Length [veh]

123.91124.34591.26401.87214.0117.01145.96148.13161.6450th-Percentile Queue Length [ft]

4.964.9723.6516.078.560.685.845.936.4750th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

AAFDCEDDDLane Group LOS

7.166.90376.1249.5325.0762.7754.7454.3554.15d, Delay for Lane Group [s/veh]

0.410.391.720.970.510.550.860.850.85X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.980.84335.4716.220.184.593.763.443.22d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.170.040.040.040.040.04k, delay calibration

6.186.0640.6633.3224.8858.1850.9850.9150.93d1, Uniform Delay [s]

1287139038751781838222229249c, Capacity [veh/h]

175819001200120019001810167917291886s, saturation flow rate [veh/h]

0.300.290.560.420.220.010.110.110.11(v / s)_i Volume / Saturation Flow Rate

0.730.730.320.430.430.020.130.130.13g / C, Green / Cycle

88883952523161616g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

25.07 49.5362.77 376.12 7.166.990.0054.15 54.40d_M, Delay for Movement [s/veh] 0.0054.74 0.00

C DE AF ADMovement LOS D D

38.99 147.98d_A, Approach Delay [s/veh] 0.0054.40

D FApproach LOS D A

99.82d_I, Intersection Delay [s/veh]

FIntersection LOS

1.084Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.605Volume to Capacity (v/c):

CLevel Of Service:

29.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

3853011081274263511389215844664443Total Analysis Volume [veh/h]

967527321069282234011166111Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.83130.83130.83130.86950.86950.86950.88530.88530.88530.90300.90300.9030Peak Hour Factor

320250901103703010079014040600400Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

320250901103703010079014040600400Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1515010141014100151010Pedestrian Clearance [s]

770777770777Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

454521394523453115453923Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303010303030303030303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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290.46293.55105.98301.17317.4647.41430.40443.1383.47243.93247.84301.6795th-Percentile Queue Length [ft]

11.6211.744.2412.0512.701.9017.2217.733.349.769.9112.0795th-Percentile Queue Length [veh]

180.34182.7158.88188.57201.1626.34290.62300.8946.37145.14148.07188.9550th-Percentile Queue Length [ft]

7.217.312.367.548.051.0511.6212.041.855.815.927.5650th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoNoNoYesCritical Lane Group

CCCDDECCBBBCLane Group LOS

20.7634.7432.6245.7145.4956.0430.8830.7111.7217.9417.9232.17d, Delay for Lane Group [s/veh]

0.480.520.360.740.730.300.630.630.280.360.360.82X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.790.270.261.120.990.513.883.721.261.041.0212.88d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.190.040.040.040.040.040.500.500.500.500.500.50k, delay calibration

19.9734.4732.3544.6044.5055.5327.0026.9910.4516.9016.9019.29d1, Uniform Delay [s]

802579303362392119779811559970992542c, Capacity [veh/h]

1615190011211753190010951826190088918591900921s, saturation flow rate [veh/h]

0.240.160.100.150.150.030.270.270.180.190.190.48(v / s)_i Volume / Saturation Flow Rate

0.500.300.300.210.210.210.430.430.620.520.520.62g / C, Green / Cycle

603636252525515174636374g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

45.56 45.7156.04 32.62 20.7634.7430.8832.17 17.93d_M, Delay for Movement [s/veh] 30.7817.94 11.72

D DE CC CCBMovement LOS C CB B

46.22 27.67d_A, Approach Delay [s/veh] 28.2023.41

D CApproach LOS C C

29.46d_I, Intersection Delay [s/veh]

CIntersection LOS

0.605Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

9.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

10201012015010901016010100Total Analysis Volume [veh/h]

3533038323340330Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

10201012015010901016010100Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10201012015010901016010100Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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AIntersection LOS

9.51Intersection Delay [s/veh]

AAAAApproach LOS

8.139.699.647.94Approach Delay [s/veh]

4.2638.269.6427.422.0695th-Percentile Queue Length [ft]

0.171.530.391.100.0895th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Pico BlvdOcean WayPico BlvdName

Intersection Setup

173016235Pedestrian Volume [ped/h]

70101201010102903010102020Total Analysis Volume [veh/h]

183303337383355Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

70101201010102903010102020Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

70101201010102903010102020Base Volume Input [veh/h]

Pico BlvdOcean WayPico BlvdName

volumes
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AIntersection LOS

9.17Intersection Delay [s/veh]

AAAAApproach LOS

9.328.079.338.17Approach Delay [s/veh]

26.003.1742.645.3795th-Percentile Queue Length [ft]

1.040.131.710.2195th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.439Volume to Capacity (v/c):

BLevel Of Service:

10.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

272261Bicycle Volume [bicycles/h]

835979667Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

9321042281038133276Total Analysis Volume [veh/h]

23326572593369Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96580.96580.96370.96370.90550.9055Peak Hour Factor

9001002201000120250Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

9001002201000120250Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654543026Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

1Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

80.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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119.4350.9355.79138.65117.48250.1295th-Percentile Queue Length [ft]

4.782.042.235.554.7010.0095th-Percentile Queue Length [veh]

66.3528.3030.9977.0365.26149.7750th-Percentile Queue Length [ft]

2.651.131.243.082.615.9950th-Percentile Queue Length [veh]

NoNoNoYesNoYesCritical Lane Group

ABAACDLane Group LOS

4.9911.084.625.2534.4039.40d, Delay for Lane Group [s/veh]

0.360.260.230.400.520.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.381.560.520.450.613.14d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.619.524.104.8033.7936.26d1, Uniform Delay [s]

262040110062620255314c, Capacity [veh/h]

36185481389361814701810s, saturation flow rate [veh/h]

0.260.190.160.290.090.15(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.170.17g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.62 11.08 4.9939.40d_M, Delay for Movement [s/veh] 5.2534.40

BA ADMovement LOS AC

5.605.14d_A, Approach Delay [s/veh] 37.77

AAApproach LOS D

10.24d_I, Intersection Delay [s/veh]

BIntersection LOS

0.439Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.226Volume to Capacity (v/c):

ALevel Of Service:

6.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

21772133Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

0110403201300024600Total Analysis Volume [veh/h]

0031015075011150Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

0110403201300024600Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0110403201300024600Base Volume Input [veh/h]

Name

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0040004008000800Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

008004060020Signal group

SplitPermissSplitSplitPermissSplitPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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12.8579.8744.2930.4495th-Percentile Queue Length [ft]

0.513.191.771.2295th-Percentile Queue Length [veh]

7.1444.3724.6016.9150th-Percentile Queue Length [ft]

0.291.770.980.6850th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

DDAALane Group LOS

51.6253.892.131.86d, Delay for Lane Group [s/veh]

0.080.420.210.17X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.100.740.340.14d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.50k, delay calibration

51.5253.161.791.72d1, Uniform Delay [s]

12414214142692c, Capacity [veh/h]

798128316763192s, saturation flow rate [veh/h]

0.010.050.180.14(v / s)_i Volume / Saturation Flow Rate

0.080.080.840.84g / C, Green / Cycle

1010101101g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 53.8953.89 51.62 51.620.000.000.00 1.86d_M, Delay for Movement [s/veh] 2.130.00 0.00

DD DDAMovement LOS A

53.89 51.62d_A, Approach Delay [s/veh] 2.131.86

D DApproach LOS A A

6.32d_I, Intersection Delay [s/veh]

AIntersection LOS

0.226Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.936Volume to Capacity (v/c):

FLevel Of Service:

116.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00258Pedestrian Volume [ped/h]

3101450129001400Total Analysis Volume [veh/h]

783633230350Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

3101450129001400Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3101450129001400Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

5.10d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.00116.23d_A, Approach Delay [s/veh]

0.000.000.000.00166.700.0095th-Percentile Queue Length [ft]

0.000.000.000.006.670.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0021.69116.230.00d_M, Delay for Movement [s/veh]

0.000.010.010.000.940.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.304Volume to Capacity (v/c):

BLevel Of Service:

12.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: OLYMPIC / MAIN

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1018030015036011802050106020Total Analysis Volume [veh/h]

3457538903205133155Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

1018030015036011802050106020Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1018030015036011802050106020Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.60.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.00.02.00.0l1, Start-Up Lost Time [s]

01200120012120120Pedestrian Clearance [s]

070070077070Walk [s]

0.02.02.00.02.02.00.04.04.00.04.00.0Vehicle Extension [s]

048200407030300300Split [s]

0.01.01.00.01.01.00.01.01.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.60.03.60.0Amber [s]

0301503015030300300Maximum Green [s]

077077077070Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083066020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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2.2043.1154.1046.01122.761.2498.3651.3365.7220.6295th-Percentile Queue Length [ft]

0.091.722.161.844.910.053.932.052.630.8295th-Percentile Queue Length [veh]

1.2223.9530.0625.5668.200.6954.6428.5136.5111.4550th-Percentile Queue Length [ft]

0.050.961.201.022.730.032.191.141.460.4650th-Percentile Queue Length [veh]

NoNoYesNoYesNoYesNoNoNoCritical Lane Group

AAAAAADDDDLane Group LOS

3.874.443.966.397.442.3039.8742.9637.3943.16d, Delay for Lane Group [s/veh]

0.010.130.320.140.290.010.500.310.320.16X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.010.210.920.290.600.002.771.571.150.79d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

3.864.233.046.116.832.3037.1041.3836.2442.37d1, Uniform Delay [s]

11441346930104812331110199160222129c, Capacity [veh/h]

1615190011441615190012591665135218531315s, saturation flow rate [veh/h]

0.010.090.260.090.190.010.060.040.040.02(v / s)_i Volume / Saturation Flow Rate

0.710.710.780.650.650.780.120.120.120.12g / C, Green / Cycle

64647058587011111111g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

7.44 6.392.30 3.96 3.874.4439.8743.16 37.39d_M, Delay for Movement [s/veh] 39.8737.39 42.96

A AA AA ADDMovement LOS D DD D

7.03 4.13d_A, Approach Delay [s/veh] 40.9038.67

A AApproach LOS D D

12.23d_I, Intersection Delay [s/veh]

BIntersection LOS

0.304Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.638Volume to Capacity (v/c):

BLevel Of Service:

19.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

213185156Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

14892447311265213461Total Analysis Volume [veh/h]

3726118282133315Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.95900.95900.95900.82100.8210Peak Hour Factor

13402207010805011050Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

13402207010805011050Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0007007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

50705010030Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

30703016030Maximum Green [s]

7707507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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337.95258.8634.28328.798.66194.3195th-Percentile Queue Length [ft]

13.5210.351.3713.150.357.7795th-Percentile Queue Length [veh]

217.12156.3319.04209.974.81108.7850th-Percentile Queue Length [ft]

8.686.250.768.400.194.3550th-Percentile Queue Length [veh]

NoYesNoYesNoYesCritical Lane Group

BDBBADLane Group LOS

12.2651.2411.1918.067.8941.05d, Delay for Lane Group [s/veh]

0.710.890.110.680.100.86X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.1214.760.322.210.033.84d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.180.500.500.040.04k, delay calibration

10.1436.4910.8715.857.8637.21d1, Uniform Delay [s]

20852736771668513226c, Capacity [veh/h]

31921597129631926611475s, saturation flow rate [veh/h]

0.470.150.060.350.080.13(v / s)_i Volume / Saturation Flow Rate

0.650.170.520.520.740.15g / C, Green / Cycle

591547476714g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

11.19 51.2418.06 12.2641.05d_M, Delay for Movement [s/veh] 7.8941.05

BB BDDMovement LOS AD

17.24 17.75d_A, Approach Delay [s/veh] 41.05

BBApproach LOS D

18.98d_I, Intersection Delay [s/veh]

BIntersection LOS

0.638Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

8.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 1023808: Appian / Moss

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

191017Pedestrian Volume [ped/h]

0172400200Total Analysis Volume [veh/h]

0460050Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

0172400200Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0172400200Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

8.19Intersection Delay [s/veh]

AAAApproach LOS

7.208.376.92Approach Delay [s/veh]

1.4926.551.6395th-Percentile Queue Length [ft]

0.061.060.0795th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.284Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

00000031000000Total Analysis Volume [veh/h]

0000007800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00000031000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00000031000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.60d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.609.00d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0029.420.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.001.180.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.600.000.000.009.000.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.280.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

FUTURE (2025) NO PROJECT CONDITIONS 

Weekday PM Peak Hour 
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Intersection Analysis Summary

6/10/2016Report File: \...\CB_Base_PM.pdf

Scenario 10: 10: 2025 PierVistro File: \...\SM_Weekday_PM_arclight.vistro

A7.1NWB ThruHCM 2000All-way stopAPPIAN WAY/ MOSS AVE1023808

C27.40.654SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B14.50.328SWB LeftHCM 2010SignalizedMain St & Olympic Dr514

E36.70.272NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.80.259SWB ThruHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B10.90.395SWB RightHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A8.5SEB LeftHCM 2010All-way stopAPPIAN / PICO159

A7.8SWB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.80.605NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

D42.30.763SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

D54.80.965SEB ThruHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C23.50.527SWB LeftHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C31.20.487NEB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C21.80.437SWB RightHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C23.80.561SWBL2HCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C22.10.636NWB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

D45.10.433SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F153.11.107WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.20.211NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.107Volume to Capacity (v/c):

FLevel Of Service:

153.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

1001Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10234335502632312713275781111Total Analysis Volume [veh/h]

3586890658873714533Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98590.98590.98591.00000.97280.97280.75000.75000.75000.93400.93400.9340Peak Hour Factor

10231035002560302010205401010Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10231035002560302010205401010Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.62.62.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.02.02.00.0l1, Start-Up Lost Time [s]

010001000101010100Pedestrian Clearance [s]

070070077770Walk [s]

0.02.02.00.02.02.00.02.02.02.02.00.0Vehicle Extension [s]

0160200160200303030300Split [s]

0.01.01.00.01.01.00.01.01.01.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.63.63.60.0Amber [s]

03030030300303030300Maximum Green [s]

077077077770Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083055110Signal group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

240Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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673.18635.76789.771442.2990.95196.532389.9557.3195th-Percentile Queue Length [ft]

26.9325.4331.5957.693.647.8695.602.2995th-Percentile Queue Length [veh]

491.41459.91590.511162.6850.53110.381565.3931.8450th-Percentile Queue Length [ft]

19.6618.4023.6246.512.024.4262.621.2750th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesNoCritical Lane Group

BBFDFFFFLane Group LOS

15.3114.48111.8250.61122.66121.791215.7097.22d, Delay for Lane Group [s/veh]

0.570.570.960.900.690.843.430.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.700.8917.134.836.678.321108.400.10d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.140.500.040.040.500.04k, delay calibration

13.6113.5994.6945.78115.99113.46107.3097.12d1, Uniform Delay [s]

1412269636829354580169192c, Capacity [veh/h]

18953618181051761774170715921817s, saturation flow rate [veh/h]

0.430.430.200.510.020.040.360.01(v / s)_i Volume / Saturation Flow Rate

0.750.750.200.570.030.050.110.11g / C, Green / Cycle

179179491366112525g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLCRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

50.61 0.00122.66 111.82 15.3114.77121.7997.22 97.22d_M, Delay for Movement [s/veh] 121.791215.70 121.79

DF BF BFFMovement LOS F FF F

51.45 27.49d_A, Approach Delay [s/veh] 121.791174.68

D CApproach LOS F F

153.10d_I, Intersection Delay [s/veh]

FIntersection LOS

1.107Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.433Volume to Capacity (v/c):

DLevel Of Service:

45.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

39424116Bicycle Volume [bicycles/h]

9430238337Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

579700821111887423397021Total Analysis Volume [veh/h]

11990020534719582405Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95350.95350.95350.90120.90120.90120.90270.90270.90270.72320.72320.7232Peak Hour Factor

576000740101706721070015Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

576000740101706721070015Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2033002212222012332525Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

28.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

126Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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403.77403.34372.298.94351.51217.46213.76144.9927.5195th-Percentile Queue Length [ft]

16.1516.1314.890.3614.068.708.555.801.1095th-Percentile Queue Length [veh]

269.23268.88244.164.97226.41125.57122.8780.5515.2850th-Percentile Queue Length [ft]

10.7710.769.770.209.065.024.913.220.6150th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoYesNoCritical Lane Group

DDCCFEEEDLane Group LOS

37.3637.2929.9924.32115.6257.2957.3862.5352.12d, Delay for Lane Group [s/veh]

0.600.600.550.041.010.690.690.850.12X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.923.881.500.0260.174.144.246.480.11d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.380.120.120.040.04k, delay calibration

33.4533.4228.4924.3055.4553.1453.1456.0652.01d1, Uniform Delay [s]

6706721481287186226221114177c, Capacity [veh/h]

18941900361879815251852181011701810s, saturation flow rate [veh/h]

0.210.210.230.010.120.080.080.080.01(v / s)_i Volume / Saturation Flow Rate

0.350.350.410.410.120.120.120.100.10g / C, Green / Cycle

454552521515151212g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

29.99 0.0024.32 0.00 37.3637.33115.6252.12 0.00d_M, Delay for Movement [s/veh] 57.2962.53 57.35

CC DDFMovement LOS D EE E

29.91 37.33d_A, Approach Delay [s/veh] 79.4760.68

C DApproach LOS E E

45.09d_I, Intersection Delay [s/veh]

DIntersection LOS

0.433Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.636Volume to Capacity (v/c):

CLevel Of Service:

22.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

1821130Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

640106067003838481330000Total Analysis Volume [veh/h]

160265168096212330000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93431.00000.93430.94021.00000.94020.82590.82591.00001.00001.00001.0000Peak Hour Factor

60099063003607001100000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

60099063003607001100000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

YesYesNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

410414102945200000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lag----Lead / Lag

8Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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28.41281.53169.75185.58326.02111.6695th-Percentile Queue Length [ft]

1.1411.266.797.4213.044.4795th-Percentile Queue Length [veh]

15.79173.5294.31103.10207.8162.0350th-Percentile Queue Length [ft]

0.636.943.774.128.312.4850th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDCCLane Group LOS

10.5115.1712.6739.2729.4932.75d, Delay for Lane Group [s/veh]

0.080.550.350.820.930.40X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.181.150.501.352.070.29d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.04k, delay calibration

10.3314.0212.1737.9227.4132.46d1, Uniform Delay [s]

84019201920469909330c, Capacity [veh/h]

158336183618351424761810s, saturation flow rate [veh/h]

0.040.290.190.110.340.07(v / s)_i Volume / Saturation Flow Rate

0.530.530.530.130.370.18g / C, Green / Cycle

484848123316g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 12.6739.27 15.17 10.510.0029.490.00 0.00d_M, Delay for Movement [s/veh] 32.750.00 0.00

BD BBCMovement LOS C

22.34 14.90d_A, Approach Delay [s/veh] 29.930.00

C BApproach LOS A C

22.05d_I, Intersection Delay [s/veh]

CIntersection LOS

0.636Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.561Volume to Capacity (v/c):

CLevel Of Service:

23.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

35110Bicycle Volume [bicycles/h]

56310Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

2391520304053145530000Total Analysis Volume [veh/h]

603807601336130000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92050.92051.00000.92051.00000.76100.76100.76101.00001.00001.00001.0000Peak Hour Factor

2201400280040110400000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2201400280040110400000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

020000132200000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

040000684000000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

0300300303000000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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272.05166.92415.74109.88114.1366.5995th-Percentile Queue Length [ft]

10.886.6816.634.404.572.6695th-Percentile Queue Length [veh]

166.3092.73278.8261.0463.4137.0050th-Percentile Queue Length [ft]

6.653.7111.152.442.541.4850th-Percentile Queue Length [veh]

NoNoYesNoNoNoCritical Lane Group

DDFDDDLane Group LOS

44.4438.1283.7541.0640.8849.49d, Delay for Lane Group [s/veh]

0.730.340.920.290.270.27X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.270.1632.590.170.140.28d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.080.040.500.040.040.04k, delay calibration

42.1837.9651.1640.8940.7449.21d1, Uniform Delay [s]

329450331339377194c, Capacity [veh/h]

138919001260170819001168s, saturation flow rate [veh/h]

0.170.080.240.060.050.05(v / s)_i Volume / Saturation Flow Rate

0.240.240.240.200.200.20g / C, Green / Cycle

282828242424g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.561Intersection V/C

CIntersection LOS

23.78d_I, Intersection Delay [s/veh]

EDAApproach LOS

60.2542.770.00d_A, Approach Delay [s/veh]

DDFDDDMovement LOS

44.4438.120.0083.750.0041.0640.9349.490.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

1615Bicycle Volume [bicycles/h]

8174Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

5201321229145713210Total Analysis Volume [veh/h]

130330573617850Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96151.00000.96150.96150.96730.96730.96731.0000Peak Hour Factor

5001270220140690200Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5001270220140690200Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

2.60.02.62.62.62.60.00.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.00.00.0l1, Start-Up Lost Time [s]

200130221400Pedestrian Clearance [s]

70705700Walk [s]

2.00.02.02.02.02.00.00.0Vehicle Extension [s]

4006820404800Split [s]

1.00.01.01.01.01.00.00.0All red [s]

3.60.03.63.63.63.60.00.0Amber [s]

3003015303000Maximum Green [s]

70757700Minimum Green [s]

---Lead----Lead / Lag

Auxiliary Signal Groups

60472800Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

339.61339.72102.5483.42216.8120.1795th-Percentile Queue Length [ft]

13.5813.594.103.348.670.8195th-Percentile Queue Length [veh]

218.42218.5156.9746.35125.0911.2150th-Percentile Queue Length [ft]

8.748.742.281.855.000.4550th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBABBCLane Group LOS

10.9210.819.4711.8713.4025.25d, Delay for Lane Group [s/veh]

0.530.530.370.160.340.10X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.601.541.720.380.430.93d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

9.329.277.7511.4912.9624.33d1, Uniform Delay [s]

128113046158992111213c, Capacity [veh/h]

1866190088215413618402s, saturation flow rate [veh/h]

0.370.360.260.090.200.05(v / s)_i Volume / Saturation Flow Rate

0.690.690.690.580.580.58g / C, Green / Cycle

828282707070g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

10.869.47 10.920.0011.870.00d_M, Delay for Movement [s/veh] 13.4025.25

BA BBMovement LOS BC

10.6613.43d_A, Approach Delay [s/veh]

BApproach LOS B

23.78d_I, Intersection Delay [s/veh]

CIntersection LOS

0.561Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.437Volume to Capacity (v/c):

CLevel Of Service:

21.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

54560003204010731150000Total Analysis Volume [veh/h]

13140008010277813000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92741.00000.92741.00001.00001.00000.93210.93211.00001.00000.90460.9046Peak Hour Factor

50560003204010029050000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

50560003204010029050000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoYesNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

131313013013130000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

4040400400406100190Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

6060600600603000300Maximum Green [s]

777070770070Minimum Green [s]

--Lag---------Lead / Lag

4,6Auxiliary Signal Groups

444080460020Signal group

PermissPermissProtectePermissPermissPermissSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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15.85218.51113.0122.17273.23304.970.0095th-Percentile Queue Length [ft]

0.638.744.520.8910.9312.200.0095th-Percentile Queue Length [veh]

8.81126.3462.7812.32167.20191.500.0050th-Percentile Queue Length [ft]

0.355.052.510.496.697.660.0050th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoCritical Lane Group

AAABDDALane Group LOS

4.617.195.7010.9253.8452.640.00d, Delay for Lane Group [s/veh]

0.050.410.240.070.880.870.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.070.920.410.254.133.070.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.040.04k, delay calibration

4.536.265.2910.6749.7149.560.00d1, Uniform Delay [s]

1179136013605582452902c, Capacity [veh/h]

161518631863846159018811900s, saturation flow rate [veh/h]

0.030.300.170.050.140.130.00(v / s)_i Volume / Saturation Flow Rate

0.730.730.730.730.150.150.00g / C, Green / Cycle

8888888818180g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.002.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

5.70 0.0010.92 0.00 4.617.1953.840.00 0.00d_M, Delay for Movement [s/veh] 53.060.00 52.64

AB AADAMovement LOS A DA D

6.28 6.96d_A, Approach Delay [s/veh] 53.200.00

A AApproach LOS A D

21.80d_I, Intersection Delay [s/veh]

CIntersection LOS

0.437Intersection V/C

----------------Ring 4

----------------Ring 3

-------------4--Ring 2

-------------862Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

10240Bicycle Volume [bicycles/h]

68940Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86520.86520.93210.93210.90460.9046Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

04080198061Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

013339142014283199c, Capacity [veh/h]

70018103618144916153618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.487Volume to Capacity (v/c):

CLevel Of Service:

31.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

935418Bicycle Volume [bicycles/h]

77474438Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1322449265564282334454499421223Total Analysis Volume [veh/h]

33612316141718111112510556Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98230.98230.98230.92140.92140.92140.89890.89890.89890.80740.80740.8074Peak Hour Factor

1302409060520260304004080340180Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1302409060520260304004080340180Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

YesYesNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

424342434220584215425815Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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97.35187.5492.55320.00328.23299.11283.58282.9939.3552.37248.52129.0595th-Percentile Queue Length [ft]

3.897.503.7012.8013.1311.9611.3411.321.572.099.945.1695th-Percentile Queue Length [veh]

54.08104.1951.41203.13209.54186.98175.08174.6321.8629.09148.5771.6950th-Percentile Queue Length [ft]

2.164.172.068.138.387.487.006.990.871.165.942.8750th-Percentile Queue Length [veh]

NoNoNoNoNoYesYesNoNoNoYesNoCritical Lane Group

BBCDDDDDCBBBLane Group LOS

18.3119.3829.9340.3640.1242.7451.2949.6929.7510.8313.6912.82d, Delay for Lane Group [s/veh]

0.180.270.230.660.650.690.840.780.160.110.370.30X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.530.721.370.610.549.372.621.600.100.230.951.03d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.500.040.040.040.500.500.50k, delay calibration

17.7818.6628.5539.7539.5833.3748.6748.0929.6410.5912.7411.79d1, Uniform Delay [s]

7399113964654934072813102699231127746c, Capacity [veh/h]

1543190097917931900133017231900738155619001262s, saturation flow rate [veh/h]

0.090.130.090.170.170.210.140.130.060.060.220.18(v / s)_i Volume / Saturation Flow Rate

0.480.480.480.260.260.330.160.160.330.590.590.59g / C, Green / Cycle

585858313140202040717171g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

40.23 40.3642.74 29.93 18.3119.3851.2912.82 13.69d_M, Delay for Movement [s/veh] 50.4310.83 29.75

D DD BC BDBMovement LOS B DB C

41.01 21.15d_A, Approach Delay [s/veh] 48.7413.05

D CApproach LOS B D

31.16d_I, Intersection Delay [s/veh]

CIntersection LOS

0.487Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.527Volume to Capacity (v/c):

CLevel Of Service:

23.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

3901112Bicycle Volume [bicycles/h]

172154487Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

557560074023352125239000Total Analysis Volume [veh/h]

141890018558133160000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91310.91311.00001.00000.94550.94550.96370.96370.96370.87601.00000.8760Peak Hour Factor

506900070022050120230000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

506900070022050120230000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

47360056205647020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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326.44326.44190.00108.16225.09294.770.000.0095th-Percentile Queue Length [ft]

13.0613.067.604.339.0011.790.000.0095th-Percentile Queue Length [veh]

208.14208.14105.7060.09131.17183.640.000.0050th-Percentile Queue Length [ft]

8.338.334.232.405.257.350.000.0050th-Percentile Queue Length [veh]

NoYesNoYesNoYesNoNoCritical Lane Group

CCABDDAALane Group LOS

23.8623.869.7014.1450.7553.590.000.00d, Delay for Lane Group [s/veh]

0.630.630.320.490.750.880.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

4.574.570.350.301.873.650.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

19.3019.309.3413.8548.8849.940.000.00d1, Uniform Delay [s]

6466462345472234272140157c, Capacity [veh/h]

1200120036188451562181016151810s, saturation flow rate [veh/h]

0.340.340.200.280.110.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.540.540.650.650.150.150.090.09g / C, Green / Cycle

6565787818181010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.70 0.0014.14 0.00 23.8623.8650.750.00 0.00d_M, Delay for Movement [s/veh] 50.750.00 53.59

AB CCDMovement LOS A DA D

10.76 23.86d_A, Approach Delay [s/veh] 52.380.00

B CApproach LOS A D

23.46d_I, Intersection Delay [s/veh]

CIntersection LOS

0.527Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.965Volume to Capacity (v/c):

DLevel Of Service:

54.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

0010Bicycle Volume [bicycles/h]

0043Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

118700397422732Total Analysis Volume [veh/h]

2970099105183Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92681.00001.00000.93210.90130.9013Peak Hour Factor

110000370380660Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

110000370380660Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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813.2795.07475.96353.3595th-Percentile Queue Length [ft]

32.533.8019.0414.1395th-Percentile Queue Length [veh]

561.2952.82327.56229.2150th-Percentile Queue Length [ft]

22.452.1113.109.1750th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

FAEDLane Group LOS

79.719.0655.4838.87d, Delay for Lane Group [s/veh]

1.100.170.930.73X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

57.930.1613.930.38d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.190.04k, delay calibration

21.798.9041.5438.49d1, Uniform Delay [s]

108223024541008c, Capacity [veh/h]

1700361815833514s, saturation flow rate [veh/h]

0.700.110.270.21(v / s)_i Volume / Saturation Flow Rate

0.640.640.290.29g / C, Green / Cycle

76763434g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 79.7138.87d_M, Delay for Movement [s/veh] 9.0655.48

FDMovement LOS AE

79.719.06d_A, Approach Delay [s/veh] 44.94

EAApproach LOS D

54.81d_I, Intersection Delay [s/veh]

DIntersection LOS

0.965Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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0.763Volume to Capacity (v/c):

DLevel Of Service:

42.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

10.0012.009.0010.0012.009.0012.0012.0012.0010.0012.009.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

06015Bicycle Volume [bicycles/h]

04747136Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1131351340257380670004442833Total Analysis Volume [veh/h]

2833885649517000111078Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96970.96970.96970.89500.89500.89501.00001.00001.00000.91160.91160.9116Peak Hour Factor

1101310330230340600004039030Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1101310330230340600004039030Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoYesMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303020252515000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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521.04508.71350.23312.69372.2996.63190.24192.55205.6295th-Percentile Queue Length [ft]

20.8420.3514.0112.5114.893.877.617.708.2295th-Percentile Queue Length [veh]

364.49354.35207.75197.46244.1653.68105.87107.52116.9450th-Percentile Queue Length [ft]

14.5814.178.317.909.772.154.234.304.6850th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

CCFDDEDDDLane Group LOS

21.2920.20136.8948.4837.1162.3239.9339.3639.19d, Delay for Lane Group [s/veh]

0.690.661.140.950.660.790.390.380.38X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.763.1596.757.480.505.942.832.452.26d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.500.50k, delay calibration

17.5317.0540.1441.0036.6256.3937.0936.9136.93d1, Uniform Delay [s]

1052110629727157285407438477c, Capacity [veh/h]

1807190090090019001737160717291883s, saturation flow rate [veh/h]

0.400.390.380.290.200.040.100.100.10(v / s)_i Volume / Saturation Flow Rate

0.580.580.330.300.300.050.250.250.25g / C, Green / Cycle

70704036366303030g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

37.11 48.4862.32 136.89 21.2920.700.0039.19 39.46d_M, Delay for Movement [s/veh] 0.0039.93 0.00

D DE CF CDMovement LOS D D

43.66 42.63d_A, Approach Delay [s/veh] 0.0039.48

D DApproach LOS D A

42.34d_I, Intersection Delay [s/veh]

DIntersection LOS

0.763Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.605Volume to Capacity (v/c):

CLevel Of Service:

28.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

119512Bicycle Volume [bicycles/h]

45623934Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

563615104663103310658418156496248Total Analysis Volume [veh/h]

141154261778827146451412462Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95890.95890.95890.90310.90310.90310.94180.94180.94180.88760.88760.8876Peak Hour Factor

540590100602803010055017050440220Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

540590100602803010055017050440220Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

10100161001017010160Pedestrian Clearance [s]

770770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

505021345020502915503420Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303030303030303015303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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370.67545.1479.45177.43183.9344.85342.14353.93139.09250.79255.87199.9295th-Percentile Queue Length [ft]

14.8321.813.187.107.361.7913.6914.165.5610.0310.238.0095th-Percentile Queue Length [veh]

242.87384.3744.1498.57102.1824.92220.40229.6677.27150.27154.08112.8250th-Percentile Queue Length [ft]

9.7115.371.773.944.091.008.829.193.096.016.164.5150th-Percentile Queue Length [veh]

NoYesNoNoNoNoYesNoNoNoNoYesCritical Lane Group

BCCCCEDDCCCCLane Group LOS

17.1332.1920.7129.2429.0955.9838.7138.0120.5129.4729.1324.22d, Delay for Lane Group [s/veh]

0.600.740.200.310.300.310.590.580.360.410.390.50X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.303.940.070.110.090.594.534.011.991.831.633.59d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.410.320.040.040.040.040.500.500.500.500.500.50k, delay calibration

14.8328.2520.6429.1329.0055.3934.1834.0118.5227.6427.4920.62d1, Uniform Delay [s]

941828521596648108566610504668713495c, Capacity [veh/h]

15621900116417501900820176319001054178119001086s, saturation flow rate [veh/h]

0.360.320.090.110.100.040.190.190.170.150.150.23(v / s)_i Volume / Saturation Flow Rate

0.600.440.440.340.340.340.320.320.490.370.370.49g / C, Green / Cycle

725252414141383858454558g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

29.15 29.2455.98 20.71 17.1332.1938.7124.22 29.28d_M, Delay for Movement [s/veh] 38.2929.47 20.51

C CE BC CDCMovement LOS C DC C

31.33 24.65d_A, Approach Delay [s/veh] 34.6427.72

C CApproach LOS C C

28.78d_I, Intersection Delay [s/veh]

CIntersection LOS

0.605Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

7.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

132525701414521378161616Total Analysis Volume [veh/h]

366173313320444Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.71550.71550.71550.76850.76850.76850.60710.60710.6071Peak Hour Factor

102020501010401060101010Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

102020501010401060101010Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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AIntersection LOS

7.76Intersection Delay [s/veh]

AAAAApproach LOS

7.757.488.037.53Approach Delay [s/veh]

6.219.1214.904.5295th-Percentile Queue Length [ft]

0.250.360.600.1895th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

8.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayOcean WayPico BlvdName

Intersection Setup

101661694Pedestrian Volume [ped/h]

40111481414101153011104030Total Analysis Volume [veh/h]

1033733329833108Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.88040.88040.73860.73861.00000.87301.00000.87301.00001.00001.0000Peak Hour Factor

40101301010101003010104030Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

40101301010101003010104030Base Volume Input [veh/h]

Appian WayOcean WayPico BlvdName

volumes
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AIntersection LOS

8.45Intersection Delay [s/veh]

AAAAApproach LOS

9.017.748.048.21Approach Delay [s/veh]

24.623.7516.288.6595th-Percentile Queue Length [ft]

0.980.150.650.3595th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.395Volume to Capacity (v/c):

BLevel Of Service:

10.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

52530Bicycle Volume [bicycles/h]

274280325Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

841158157808248158Total Analysis Volume [veh/h]

21039392026239Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95120.95120.95310.95310.88790.8879Peak Hour Factor

800150150770220140Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

800150150770220140Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654545426Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

109.9575.0037.73104.36230.46136.6995th-Percentile Queue Length [ft]

4.403.001.514.179.225.4795th-Percentile Queue Length [veh]

61.0841.6720.9657.98135.1475.9450th-Percentile Queue Length [ft]

2.441.670.842.325.413.0450th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABAADCLane Group LOS

5.1110.814.445.0339.4233.34d, Delay for Lane Group [s/veh]

0.330.320.150.310.880.48X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.341.730.320.323.570.40d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.779.084.124.7235.8532.94d1, Uniform Delay [s]

258649010222586281331c, Capacity [veh/h]

36186761430361815371810s, saturation flow rate [veh/h]

0.230.230.110.220.160.09(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.180.18g / C, Green / Cycle

646464641616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.44 10.81 5.1133.34d_M, Delay for Movement [s/veh] 5.0339.42

BA ACMovement LOS AD

6.014.94d_A, Approach Delay [s/veh] 37.05

AAApproach LOS D

10.89d_I, Intersection Delay [s/veh]

BIntersection LOS

0.395Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.259Volume to Capacity (v/c):

ALevel Of Service:

6.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

19426990Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

00101600400180003400Total Analysis Volume [veh/h]

0034001004500850Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00101600400180003400Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00101600400180003400Base Volume Input [veh/h]

Name

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0020002004000400Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

004008060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

60Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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0.6715.7517.2415.7495th-Percentile Queue Length [ft]

0.030.630.690.6395th-Percentile Queue Length [veh]

0.378.759.588.7450th-Percentile Queue Length [ft]

0.010.350.380.3550th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

AAAALane Group LOS

5.266.217.076.97d, Delay for Lane Group [s/veh]

0.020.320.390.39X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.000.110.210.11d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.040.04k, delay calibration

5.256.106.876.86d1, Uniform Delay [s]

627621456868c, Capacity [veh/h]

955131616763192s, saturation flow rate [veh/h]

0.010.150.110.11(v / s)_i Volume / Saturation Flow Rate

0.330.330.270.27g / C, Green / Cycle

8866g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 6.216.21 5.26 5.260.000.000.00 6.97d_M, Delay for Movement [s/veh] 7.070.00 0.00

AA AAAMovement LOS A

6.21 5.26d_A, Approach Delay [s/veh] 7.076.97

A AApproach LOS A A

6.76d_I, Intersection Delay [s/veh]

AIntersection LOS

0.259Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.272Volume to Capacity (v/c):

ELevel Of Service:

36.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00249Pedestrian Volume [ped/h]

73167710650420Total Analysis Volume [veh/h]

184192660100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96000.96000.93001.00000.96001.0000Peak Hour Factor

7016109900400Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

7016109900400Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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EIntersection LOS

0.54d_I, Intersection Delay [s/veh]

AAEApproach LOS

0.000.0036.74d_A, Approach Delay [s/veh]

0.000.000.000.0026.040.0095th-Percentile Queue Length [ft]

0.000.000.000.001.040.0095th-Percentile Queue Length [veh]

AAACEMovement LOS

0.000.000.0021.2236.740.00d_M, Delay for Movement [s/veh]

0.000.020.010.000.270.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.328Volume to Capacity (v/c):

BLevel Of Service:

14.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: Main St & Olympic Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10415208134324203630142107020Total Analysis Volume [veh/h]

3104523481598363185Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81880.81880.89380.89381.00000.84241.00000.84241.00001.00001.0000Peak Hour Factor

10340170120290203030120107020Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10340170120290203030120107020Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0120012001200120Pedestrian Clearance [s]

070070070070Walk [s]

0.02.02.00.02.02.00.04.00.00.04.00.0Vehicle Extension [s]

04820040703000300Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.60.00.03.60.0Amber [s]

030150301503000300Maximum Green [s]

077077070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

047083060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

31.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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3.17167.7054.3252.79140.433.9155.20143.8967.1717.7395th-Percentile Queue Length [ft]

0.136.712.172.115.620.162.215.762.690.7195th-Percentile Queue Length [veh]

1.7693.1730.1829.3378.022.1730.6779.9437.319.8550th-Percentile Queue Length [ft]

0.073.731.211.173.120.091.233.201.490.3950th-Percentile Queue Length [veh]

NoYesNoNoNoYesNoYesNoNoCritical Lane Group

AAAABACDCCLane Group LOS

6.398.915.409.0510.334.4831.0541.1031.2434.56d, Delay for Lane Group [s/veh]

0.010.350.240.140.290.020.200.560.230.08X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.810.650.320.680.000.422.820.450.18d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

6.378.104.758.739.654.4730.6338.2830.7934.38d1, Uniform Delay [s]

100911878689341099801331251355260c, Capacity [veh/h]

161519001183161519009911733133918591357s, saturation flow rate [veh/h]

0.010.220.180.080.170.020.040.110.040.01(v / s)_i Volume / Saturation Flow Rate

0.620.620.710.580.580.710.190.190.190.19g / C, Green / Cycle

56566452526417171717g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

10.33 9.054.48 5.40 6.398.9131.0534.56 31.24d_M, Delay for Movement [s/veh] 31.0531.24 41.10

B AA AA ACCMovement LOS C CC D

9.73 7.72d_A, Approach Delay [s/veh] 37.9131.90

A AApproach LOS C D

14.52d_I, Intersection Delay [s/veh]

BIntersection LOS

0.328Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.654Volume to Capacity (v/c):

CLevel Of Service:

27.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

7718102Bicycle Volume [bicycles/h]

60316Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

16161885010853413279Total Analysis Volume [veh/h]

404471327183320Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95900.95901.00000.88500.88500.75700.7570Peak Hour Factor

1550180509603010060Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1550180509603010060Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesNoYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0000007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

811208112027Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

301503015030Maximum Green [s]

7507507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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451.33418.46339.03342.437.91301.2295th-Percentile Queue Length [ft]

18.0516.7413.5613.700.3212.0595th-Percentile Queue Length [veh]

307.53260.39217.97220.634.39188.6150th-Percentile Queue Length [ft]

12.3010.428.728.830.187.5450th-Percentile Queue Length [veh]

YesNoNoNoYesYesCritical Lane Group

BFBBBELane Group LOS

13.03182.5814.5914.5210.1470.49d, Delay for Lane Group [s/veh]

0.721.190.540.540.120.91X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.08128.592.052.000.0720.81d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.470.500.500.040.21k, delay calibration

10.9554.0012.5412.5210.0749.68d1, Uniform Delay [s]

223315810361055280233c, Capacity [veh/h]

31921597164716763671485s, saturation flow rate [veh/h]

0.510.120.340.340.090.14(v / s)_i Volume / Saturation Flow Rate

0.700.100.630.630.770.16g / C, Green / Cycle

841275759219g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLCCLCLane Group

Lane Group Calculations



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

Movement, Approach, & Intersection Results

14.59 182.5814.55 13.0370.49d_M, Delay for Movement [s/veh] 10.1470.49

BB BFEMovement LOS BE

14.42 30.70d_A, Approach Delay [s/veh] 70.49

CBApproach LOS E

27.36d_I, Intersection Delay [s/veh]

CIntersection LOS

0.654Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

7.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2000Analysis Method:

All-way stopControl Type:

Intersection 1023808: APPIAN WAY/ MOSS AVE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

4613Pedestrian Volume [ped/h]

0106004010Total Analysis Volume [veh/h]

03150103Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

0106004010Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0106004010Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

7.06Intersection Delay [s/veh]

AAAApproach LOS

7.007.296.80Approach Delay [s/veh]

0.835.363.9595th-Percentile Queue Length [ft]

0.030.210.1695th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.211Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

00000023000000Total Analysis Volume [veh/h]

0000005800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00000023000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00000023000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.18d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.189.00d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0019.890.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.000.800.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.180.000.000.009.000.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.210.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

FUTURE (2025) PLUS PROJECT CONDITIONS 

Alternative 3 - Access 1 

Weekend Midday 
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Intersection Analysis Summary

6/10/2016Report File: \...\CB_Acc1_MD.pdf

Scenario 16: 2025 Pier Access 1Vistro File: \...\SM_Weekend_MD_arclight.vistro

A9.4NWB ThruHCM 2010All-way stopAppian / Moss1023808

C20.00.644SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B12.60.315NEB LeftHCM 2010SignalizedOLYMPIC / MAIN514

F239.81.324NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.30.240NWB RightHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B10.30.438SWB LeftHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A9.9SEB LeftHCM 2010All-way stopAPPIAN / PICO159

B10.5NWB ThruHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C30.70.633NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

F111.31.110SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

C23.30.625WB RightHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C24.40.484SWB ThruHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C30.90.529NWB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C32.40.360NWB ThruHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C31.60.518NWB LeftHCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C30.00.626NEB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

D35.70.437SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F87.51.016WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.60.285NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.016Volume to Capacity (v/c):

FLevel Of Service:

87.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

203046480021953135352350621107Total Analysis Volume [veh/h]

576112005498996127527Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.97880.97880.97881.00000.95470.95470.86460.86460.86460.93640.93640.9364Peak Hour Factor

202981470020963030302047420100Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

202981470020963030302047420100Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

0.02.62.60.02.62.60.00.02.62.60.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.00.02.02.00.00.0l1, Start-Up Lost Time [s]

0100010000101000Pedestrian Clearance [s]

070070007700Walk [s]

0.02.02.00.02.02.00.00.02.02.00.00.0Vehicle Extension [s]

060200602000303000Split [s]

0.01.01.00.01.01.00.00.01.01.00.00.0All red [s]

0.03.63.60.03.63.60.00.03.63.60.00.0Amber [s]

030300303000303000Maximum Green [s]

077077007700Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

1Auxiliary Signal Groups

047083005100Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

140Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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974.92887.76584.851135.0650.0037.951490.1595th-Percentile Queue Length [ft]

39.0035.5123.3945.402.001.5259.6195th-Percentile Queue Length [veh]

750.31674.76417.33817.0727.7821.08955.1650th-Percentile Queue Length [ft]

30.0126.9916.6932.681.110.8438.2150th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesCritical Lane Group

CCDFEEFLane Group LOS

33.2128.3654.56103.6768.6368.92398.40d, Delay for Lane Group [s/veh]

0.900.890.951.120.500.441.73X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

10.675.924.8860.252.292.13341.11d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.040.500.040.040.50k, delay calibration

22.5422.4549.6843.4266.3466.7957.30d1, Uniform Delay [s]

1179225250319656252293c, Capacity [veh/h]

1894361818105176177417741615s, saturation flow rate [veh/h]

0.560.560.270.420.020.010.31(v / s)_i Volume / Saturation Flow Rate

0.620.620.280.380.040.030.18g / C, Green / Cycle

878739535425g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLLRLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

103.67 0.0068.63 54.56 33.2130.010.000.00 0.00d_M, Delay for Movement [s/veh] 0.00398.40 68.92

FE CD CMovement LOS F E

103.18 33.35d_A, Approach Delay [s/veh] 68.92398.40

F CApproach LOS F E

87.47d_I, Intersection Delay [s/veh]

FIntersection LOS

1.016Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.437Volume to Capacity (v/c):

DLevel Of Service:

35.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

58329182Bicycle Volume [bicycles/h]

26875383765Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

080800115801770369000Total Analysis Volume [veh/h]

020200290044092000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95990.95990.95990.91610.91610.91610.90200.90200.90200.86000.86001.0000Peak Hour Factor

077600106101600333000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

077600106101600333000Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2553003512352512533030Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

90.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

156Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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348.95348.95493.580.00340.98314.51314.510.000.0095th-Percentile Queue Length [ft]

13.9613.9619.740.0013.6412.5812.580.000.0095th-Percentile Queue Length [veh]

225.75225.75341.950.00219.50198.87198.870.000.0050th-Percentile Queue Length [ft]

9.039.0313.680.008.787.957.950.000.0050th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoNoNoCritical Lane Group

CCCAFEEAALane Group LOS

21.9521.9522.200.0099.3777.4877.480.000.00d, Delay for Lane Group [s/veh]

0.390.390.560.000.910.790.790.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.131.131.100.0032.2811.5011.500.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.310.220.220.040.04k, delay calibration

20.8220.8221.090.0067.0965.9865.980.000.00d1, Uniform Delay [s]

10291029206639219423223211c, Capacity [veh/h]

19001900361871815151810181016151810s, saturation flow rate [veh/h]

0.210.210.320.000.120.100.100.000.00(v / s)_i Volume / Saturation Flow Rate

0.540.540.570.570.130.130.130.000.00g / C, Green / Cycle

8585898920202000g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

22.20 0.000.00 0.00 21.9521.9599.370.00 0.00d_M, Delay for Movement [s/veh] 77.480.00 77.48

CA CCFMovement LOS A EA E

22.20 21.95d_A, Approach Delay [s/veh] 84.580.00

C CApproach LOS A F

35.68d_I, Intersection Delay [s/veh]

DIntersection LOS

0.437Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.626Volume to Capacity (v/c):

CLevel Of Service:

30.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

2201750Bicycle Volume [bicycles/h]

8106300Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1100105998904027502640000Total Analysis Volume [veh/h]

2802652470100187660000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95951.00000.95950.92081.00000.92080.94550.94551.00001.00001.00001.0000Peak Hour Factor

1060101691103707092500000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1060101691103707092500000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

640646403145250000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lead----Lead / Lag

Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

95.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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60.94328.80303.90248.96420.59362.6295th-Percentile Queue Length [ft]

2.4413.1512.169.9616.8214.5095th-Percentile Queue Length [veh]

33.86209.98190.67148.90282.71236.5150th-Percentile Queue Length [ft]

1.358.407.635.9611.319.4650th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDDELane Group LOS

11.2715.3214.8351.6446.7572.47d, Delay for Lane Group [s/veh]

0.120.500.470.830.990.91X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.260.840.741.397.1922.93d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.28k, delay calibration

11.0114.4814.1050.2539.5649.53d1, Uniform Delay [s]

92821222122486758289c, Capacity [veh/h]

158236183618351422511810s, saturation flow rate [veh/h]

0.070.290.270.110.330.15(v / s)_i Volume / Saturation Flow Rate

0.590.590.590.140.340.16g / C, Green / Cycle

707070174019g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 14.8351.64 15.32 11.270.0046.750.00 0.00d_M, Delay for Movement [s/veh] 72.470.00 0.00

BD BBDMovement LOS E

25.47 14.94d_A, Approach Delay [s/veh] 53.440.00

C BApproach LOS A D

29.96d_I, Intersection Delay [s/veh]

CIntersection LOS

0.626Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.518Volume to Capacity (v/c):

CLevel Of Service:

31.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

3153220190081220700000Total Analysis Volume [veh/h]

798104802055180000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

3153220190081220700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3153220190081220700000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

010000102400000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

0450120553300000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

041070302900000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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239.89236.07140.58128.41135.1376.4595th-Percentile Queue Length [ft]

9.609.445.625.145.413.0695th-Percentile Queue Length [veh]

142.13139.2978.1071.3475.0742.4750th-Percentile Queue Length [ft]

5.695.573.122.853.001.7050th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CBBCCCLane Group LOS

20.4119.3718.5124.6524.4834.98d, Delay for Lane Group [s/veh]

0.390.340.300.210.210.20X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.450.991.230.710.621.24d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

18.9618.3817.2923.9423.8633.74d1, Uniform Delay [s]

800942630685752355c, Capacity [veh/h]

161519001215173119001075s, saturation flow rate [veh/h]

0.200.170.160.080.080.07(v / s)_i Volume / Saturation Flow Rate

0.500.500.500.400.400.40g / C, Green / Cycle

595959474747g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.518Intersection V/C

CIntersection LOS

31.59d_I, Intersection Delay [s/veh]

BCAApproach LOS

19.5726.530.00d_A, Approach Delay [s/veh]

CBBCCCMovement LOS

20.4119.370.0018.510.0024.6524.5334.980.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

00Bicycle Volume [bicycles/h]

00Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

11001091289210699620Total Analysis Volume [veh/h]

2802737253175160Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

11001091289210699620Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11001091289210699620Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

2.60.02.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

1001002414140Pedestrian Clearance [s]

70705770Walk [s]

2.00.02.02.02.02.02.00.0Vehicle Extension [s]

45055203355550Split [s]

1.00.01.01.01.01.01.00.0All red [s]

3.60.03.63.63.63.63.60.0Amber [s]

41030302927270Maximum Green [s]

70777770Minimum Green [s]

---Lead--Lead-Lead / Lag

Auxiliary Signal Groups

60472880Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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531.74538.43243.61225.74361.83113.5195th-Percentile Queue Length [ft]

21.2721.549.749.0314.474.5495th-Percentile Queue Length [veh]

373.30378.83144.90131.65235.8963.0650th-Percentile Queue Length [ft]

14.9315.155.805.279.442.5250th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CCCDDFLane Group LOS

32.4331.9728.3437.7340.74101.69d, Delay for Lane Group [s/veh]

0.750.750.660.490.731.03X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.433.101.900.330.4241.70d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.250.240.120.040.040.04k, delay calibration

29.0028.8726.4537.4040.3359.98d1, Uniform Delay [s]

78781343542695360c, Capacity [veh/h]

18401900112116153618473s, saturation flow rate [veh/h]

0.320.320.260.130.190.13(v / s)_i Volume / Saturation Flow Rate

0.430.430.430.260.260.26g / C, Green / Cycle

515151323232g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.1728.34 32.430.0037.730.00d_M, Delay for Movement [s/veh] 40.74101.69

CC CDMovement LOS DF

31.4543.98d_A, Approach Delay [s/veh]

CApproach LOS D

31.59d_I, Intersection Delay [s/veh]

CIntersection LOS

0.518Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.360Volume to Capacity (v/c):

CLevel Of Service:

32.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1082100034911020533840000Total Analysis Volume [veh/h]

2753008728518510000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92261.00000.92261.00001.00001.00000.92570.92571.00001.00000.86310.8631Peak Hour Factor

1002100034911019031340000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1002100034911019031340000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

121212012012120000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

3838380380386500170Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

3030300300303000300Maximum Green [s]

777070770070Minimum Green [s]

--Lead---------Lead / Lag

4,6Auxiliary Signal Groups

444080460025Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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123.18237.28441.35120.89145.050.0095th-Percentile Queue Length [ft]

4.939.4917.654.845.800.0095th-Percentile Queue Length [veh]

68.43140.19299.4667.1680.580.0050th-Percentile Queue Length [ft]

2.745.6111.982.693.220.0050th-Percentile Queue Length [veh]

NoNoYesYesNoNoCritical Lane Group

DDEAAALane Group LOS

41.1543.5364.207.927.770.00d, Delay for Lane Group [s/veh]

0.330.560.930.250.250.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.220.4817.200.590.460.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.210.500.500.04k, delay calibration

40.9343.0447.007.337.300.00d1, Uniform Delay [s]

326376376103612882c, Capacity [veh/h]

161518631863152018881900s, saturation flow rate [veh/h]

0.070.110.190.170.170.00(v / s)_i Volume / Saturation Flow Rate

0.200.200.200.680.680.00g / C, Green / Cycle

24242482820g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

64.20 0.000.00 0.00 41.1543.537.920.00 0.00d_M, Delay for Movement [s/veh] 7.790.00 7.77

E DDAAMovement LOS A AA A

64.20 42.72d_A, Approach Delay [s/veh] 7.840.00

E DApproach LOS A A

32.45d_I, Intersection Delay [s/veh]

CIntersection LOS

0.360Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8--Ring 2

-------------462Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

13330Bicycle Volume [bicycles/h]

731440Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.89810.89810.87760.87760.91670.9167Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

05565176548Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

1,6Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

01333914196193199c, Capacity [veh/h]

7001810361814497003618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.529Volume to Capacity (v/c):

CLevel Of Service:

30.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

9403512Bicycle Volume [bicycles/h]

142888670Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

264357101947943354160410183154154Total Analysis Volume [veh/h]

66892524198841015125213838Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98310.98310.98310.95490.95490.95490.98970.98970.98970.84490.84490.8449Peak Hour Factor

26035199907583204159810070130130Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

26035199907583204159810070130130Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoYesNoYesNoNoNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

573357335715455715574515Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

61.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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357.27436.78130.24311.99318.45212.91247.52249.5756.1777.07146.62148.3995th-Percentile Queue Length [ft]

14.2917.475.2112.4812.748.529.909.982.253.085.865.9495th-Percentile Queue Length [veh]

232.29295.7672.36196.92201.93122.24147.82149.3631.2142.8181.4582.4450th-Percentile Queue Length [ft]

9.2911.832.897.888.084.895.915.971.251.713.263.3050th-Percentile Queue Length [veh]

YesNoNoNoNoYesYesNoNoNoNoYesCritical Lane Group

EEDCBBCCBCCCLane Group LOS

67.7160.8650.2020.0119.7517.3421.5621.2713.2228.9929.7732.62d, Delay for Lane Group [s/veh]

0.920.900.470.470.460.570.380.360.230.170.250.49X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

21.2314.560.611.681.534.051.271.141.190.060.080.44d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.240.230.040.500.500.500.500.500.500.040.040.04k, delay calibration

46.4846.3049.5918.3318.2113.2920.2920.1412.0328.9329.6932.19d1, Uniform Delay [s]

288395213933986585848898444475618315c, Capacity [veh/h]

1383190011661799190098117951900758145919001278s, saturation flow rate [veh/h]

0.190.190.090.240.240.340.180.170.130.060.080.12(v / s)_i Volume / Saturation Flow Rate

0.210.210.210.520.520.600.470.470.600.330.330.33g / C, Green / Cycle

252525626272575772393939g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

19.86 20.0117.34 50.20 67.7160.8621.5632.62 29.77d_M, Delay for Movement [s/veh] 21.4128.99 13.22

B CB ED ECCMovement LOS C CC B

19.18 61.88d_A, Approach Delay [s/veh] 20.3130.73

B EApproach LOS C C

30.92d_I, Intersection Delay [s/veh]

CIntersection LOS

0.529Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.484Volume to Capacity (v/c):

CLevel Of Service:

24.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

2227320075513745283238000Total Analysis Volume [veh/h]

551830018934117159000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90110.90111.00001.00000.82410.82410.88390.88390.88390.93651.00000.9365Peak Hour Factor

2006600062211340250210000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2006600062211340250210000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

55300050205055020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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351.14341.07218.6469.72379.93274.110.000.0095th-Percentile Queue Length [ft]

14.0513.648.752.7915.2010.960.000.0095th-Percentile Queue Length [veh]

227.46219.57126.4438.74250.22167.860.000.0050th-Percentile Queue Length [ft]

9.108.785.061.5510.016.710.000.0050th-Percentile Queue Length [veh]

YesNoNoYesYesNoNoNoCritical Lane Group

CCBBDDAALane Group LOS

21.6220.6212.3613.1450.9645.680.000.00d, Delay for Lane Group [s/veh]

0.530.490.350.320.910.680.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.201.740.440.163.660.850.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

19.4118.8811.9212.9847.3044.830.000.00d1, Uniform Delay [s]

9049782183426361352140157c, Capacity [veh/h]

1756190036187431855181016151810s, saturation flow rate [veh/h]

0.270.250.210.180.180.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.520.520.600.600.190.190.090.09g / C, Green / Cycle

6262727223231010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

12.36 0.0013.14 0.00 21.6220.9750.960.00 0.00d_M, Delay for Movement [s/veh] 50.960.00 45.68

BB CCDMovement LOS A DA D

12.48 21.12d_A, Approach Delay [s/veh] 48.740.00

B CApproach LOS A D

24.40d_I, Intersection Delay [s/veh]

CIntersection LOS

0.484Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.625Volume to Capacity (v/c):

CLevel Of Service:

23.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

134800451408554Total Analysis Volume [veh/h]

33700113102139Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91271.00001.00000.93330.86800.8680Peak Hour Factor

123000421354481Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

123000421354481Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

1 - Coordination GroupSignal Coordination Group

NoLocated in CBD

Intersection Settings
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370.60103.89459.67272.9495th-Percentile Queue Length [ft]

14.824.1618.3910.9295th-Percentile Queue Length [veh]

242.8257.71314.30166.9850th-Percentile Queue Length [ft]

9.712.3112.576.6850th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

BAEDLane Group LOS

12.608.4855.1037.95d, Delay for Lane Group [s/veh]

0.570.190.930.58X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

1.010.1812.560.21d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.160.04k, delay calibration

11.588.3042.5437.74d1, Uniform Delay [s]

23582358439954c, Capacity [veh/h]

3618361816153514s, saturation flow rate [veh/h]

0.370.120.250.16(v / s)_i Volume / Saturation Flow Rate

0.650.650.270.27g / C, Green / Cycle

78783333g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 12.6037.95d_M, Delay for Movement [s/veh] 8.4855.10

BDMovement LOS AE

12.608.48d_A, Approach Delay [s/veh] 45.22

BAApproach LOS D

23.29d_I, Intersection Delay [s/veh]

CIntersection LOS

0.625Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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1.110Volume to Capacity (v/c):

FLevel Of Service:

111.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

269865666536413210003250434Total Analysis Volume [veh/h]

67216167134103500081269Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94560.94560.94560.94280.94280.94281.00001.00001.00000.93600.93600.9360Peak Hour Factor

254818630505389200003047232Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

254818630505389200003047232Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303030303015000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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224.42222.701065.80607.95315.8130.63236.05238.83256.0295th-Percentile Queue Length [ft]

8.988.9142.6324.3212.631.239.449.5510.2495th-Percentile Queue Length [veh]

130.68129.42626.82436.61199.8817.02139.28141.34154.1950th-Percentile Queue Length [ft]

5.235.1825.0717.468.000.685.575.656.1750th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

AAFDCEEDDLane Group LOS

7.166.83443.1350.0922.4362.7955.0654.6454.45d, Delay for Lane Group [s/veh]

0.430.411.870.970.470.550.850.840.85X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.060.89400.9618.580.154.603.763.423.20d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.210.040.040.040.040.04k, delay calibration

6.105.9442.1731.5222.2858.1851.3051.2351.25d1, Uniform Delay [s]

1291140035755387638213219239c, Capacity [veh/h]

175219001200120019001810167717291884s, saturation flow rate [veh/h]

0.320.300.560.450.220.010.110.110.11(v / s)_i Volume / Saturation Flow Rate

0.740.740.300.460.460.020.130.130.13g / C, Green / Cycle

88883655553151515g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

22.43 50.0962.79 443.13 7.166.940.0054.45 54.70d_M, Delay for Movement [s/veh] 0.0055.06 0.00

C DE AF ADMovement LOS D E

38.59 168.37d_A, Approach Delay [s/veh] 0.0054.71

D FApproach LOS D A

111.28d_I, Intersection Delay [s/veh]

FIntersection LOS

1.110Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.633Volume to Capacity (v/c):

CLevel Of Service:

30.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

4193011081274263511289315847666482Total Analysis Volume [veh/h]

1057527321069282234012166120Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.83130.83130.83130.86950.86950.86950.88530.88530.88530.90300.90300.9030Peak Hour Factor

34825090110370309979114042601435Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

34825090110370309979114042601435Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1515010141014100151010Pedestrian Clearance [s]

770777770777Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

454521394523453115453923Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303010303030303030303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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320.60293.55105.98301.17317.4647.41430.43443.0483.52245.61249.70354.2695th-Percentile Queue Length [ft]

12.8211.744.2412.0512.701.9017.2217.723.349.829.9914.1795th-Percentile Queue Length [veh]

203.60182.7158.88188.57201.1626.34290.63300.8246.40146.40149.45229.9250th-Percentile Queue Length [ft]

8.147.312.367.548.051.0511.6312.031.865.865.989.2050th-Percentile Queue Length [veh]

YesNoNoNoNoNoYesNoNoNoNoYesCritical Lane Group

CCCDDECCBBBDLane Group LOS

21.7434.7432.6245.7145.4956.0430.8830.7011.7517.9917.9641.52d, Delay for Lane Group [s/veh]

0.520.520.360.740.730.300.630.630.280.360.360.89X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.200.270.261.120.990.513.883.721.281.061.0319.28d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.250.040.040.040.040.040.500.500.500.500.500.50k, delay calibration

20.5434.4732.3544.6044.5055.5327.0026.9810.4716.9316.9322.24d1, Uniform Delay [s]

802579303362392119780811556969992542c, Capacity [veh/h]

1615190011211753190010951827190088618561900921s, saturation flow rate [veh/h]

0.260.160.100.150.150.030.270.270.180.190.190.52(v / s)_i Volume / Saturation Flow Rate

0.500.300.300.210.210.210.430.430.620.520.520.62g / C, Green / Cycle

603636252525515174636374g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

45.56 45.7156.04 32.62 21.7434.7430.8841.52 17.97d_M, Delay for Movement [s/veh] 30.7817.99 11.75

D DE CC CCBMovement LOS D CB B

46.22 27.88d_A, Approach Delay [s/veh] 28.2027.47

D CApproach LOS C C

30.71d_I, Intersection Delay [s/veh]

CIntersection LOS

0.633Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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BLevel Of Service:

10.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

04265120190101531016020400Total Analysis Volume [veh/h]

0111630483383405100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

04265120190101531016020400Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

04265120190101531016020400Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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BIntersection LOS

10.52Intersection Delay [s/veh]

ABBAApproach LOS

9.5311.4210.268.94Approach Delay [s/veh]

14.4454.2519.9330.107.4095th-Percentile Queue Length [ft]

0.582.170.801.200.3095th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

9.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Pico BlvdOcean WayPico BlvdName

Intersection Setup

173016235Pedestrian Volume [ped/h]

70111611011103243010102020Total Analysis Volume [veh/h]

183403338183355Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

70111611011103243010102020Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

70111611011103243010102020Base Volume Input [veh/h]

Pico BlvdOcean WayPico BlvdName

volumes
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AIntersection LOS

9.89Intersection Delay [s/veh]

BABAApproach LOS

10.148.2710.088.38Approach Delay [s/veh]

35.303.4052.195.5995th-Percentile Queue Length [ft]

1.410.142.090.2295th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.438Volume to Capacity (v/c):

BLevel Of Service:

10.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

272261Bicycle Volume [bicycles/h]

835979667Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

9321042161030133277Total Analysis Volume [veh/h]

23326542583369Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96580.96580.96370.96370.90550.9055Peak Hour Factor

900100208993120251Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

900100208993120251Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654543026Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

1Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

80.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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119.8250.7252.45137.60117.37250.8295th-Percentile Queue Length [ft]

4.792.032.105.504.6910.0395th-Percentile Queue Length [veh]

66.5728.1829.1476.4465.20150.2950th-Percentile Queue Length [ft]

2.661.131.173.062.616.0150th-Percentile Queue Length [veh]

NoNoNoYesNoYesCritical Lane Group

ABAACDLane Group LOS

5.0111.024.565.2534.3539.38d, Delay for Lane Group [s/veh]

0.360.260.210.390.520.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.381.540.490.450.613.14d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.639.484.074.8133.7436.24d1, Uniform Delay [s]

261840410052618256315c, Capacity [veh/h]

36185521389361814701810s, saturation flow rate [veh/h]

0.260.190.160.280.090.15(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.170.17g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.56 11.02 5.0139.38d_M, Delay for Movement [s/veh] 5.2534.35

BA ADMovement LOS AC

5.625.13d_A, Approach Delay [s/veh] 37.75

AAApproach LOS D

10.29d_I, Intersection Delay [s/veh]

BIntersection LOS

0.438Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.240Volume to Capacity (v/c):

ALevel Of Service:

6.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

21772133Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

0110403201324024340Total Analysis Volume [veh/h]

0031015081011090Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

0110403201324024340Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0110403201324024340Base Volume Input [veh/h]

Name

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0040004008000800Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

008004060020Signal group

SplitPermissSplitSplitPermissSplitPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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12.8579.8748.7128.4495th-Percentile Queue Length [ft]

0.513.191.951.1495th-Percentile Queue Length [veh]

7.1444.3727.0615.8050th-Percentile Queue Length [ft]

0.291.771.080.6350th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

DDAALane Group LOS

51.6253.892.201.83d, Delay for Lane Group [s/veh]

0.080.420.230.16X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.100.740.380.13d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.50k, delay calibration

51.5253.161.821.70d1, Uniform Delay [s]

12414214142692c, Capacity [veh/h]

798128316763192s, saturation flow rate [veh/h]

0.010.050.190.14(v / s)_i Volume / Saturation Flow Rate

0.080.080.840.84g / C, Green / Cycle

1010101101g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 53.8953.89 51.62 51.620.000.000.00 1.83d_M, Delay for Movement [s/veh] 2.200.00 0.00

DD DDAMovement LOS A

53.89 51.62d_A, Approach Delay [s/veh] 2.201.83

D DApproach LOS A A

6.35d_I, Intersection Delay [s/veh]

AIntersection LOS

0.240Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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1.324Volume to Capacity (v/c):

FLevel Of Service:

239.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00258Pedestrian Volume [ped/h]

34513711281282050Total Analysis Volume [veh/h]

863433207510Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

34513711281282050Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

34513711281282050Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

15.42d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.50239.77d_A, Approach Delay [s/veh]

0.000.000.0010.51311.270.0095th-Percentile Queue Length [ft]

0.000.000.000.4212.450.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0023.32239.770.00d_M, Delay for Movement [s/veh]

0.000.010.010.121.320.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.315Volume to Capacity (v/c):

BLevel Of Service:

12.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: OLYMPIC / MAIN

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1118030015036011804450103429Total Analysis Volume [veh/h]

3457538903201113397Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

1118030015036011804450103429Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1118030015036011804450103429Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.60.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.00.02.00.0l1, Start-Up Lost Time [s]

01200120012120120Pedestrian Clearance [s]

070070077070Walk [s]

0.02.02.00.02.02.00.04.04.00.04.00.0Vehicle Extension [s]

048200407030300300Split [s]

0.01.01.00.01.01.00.01.01.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.60.03.60.0Amber [s]

0301503015030300300Maximum Green [s]

077077077070Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083066020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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2.3241.1850.5944.39118.391.14128.9350.5941.1031.6095th-Percentile Queue Length [ft]

0.091.652.021.784.740.055.162.021.641.2695th-Percentile Queue Length [veh]

1.2922.8828.1024.6665.770.6371.6328.1022.8317.5650th-Percentile Queue Length [ft]

0.050.921.120.992.630.032.871.120.910.7050th-Percentile Queue Length [veh]

NoNoYesNoYesNoYesNoNoNoCritical Lane Group

AAAAAADDDDLane Group LOS

3.654.183.746.087.082.1443.7242.1037.2046.47d, Delay for Lane Group [s/veh]

0.010.130.320.140.290.010.650.290.220.28X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.010.200.900.280.580.005.371.340.762.10d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

3.633.982.845.816.502.1338.3540.7636.4444.37d1, Uniform Delay [s]

11581362937106312501120189171203103c, Capacity [veh/h]

1615190011421615190012591706138418271287s, saturation flow rate [veh/h]

0.010.090.260.090.190.010.070.040.020.02(v / s)_i Volume / Saturation Flow Rate

0.720.720.790.660.660.790.110.110.110.11g / C, Green / Cycle

64647159597110101010g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

7.08 6.082.14 3.74 3.654.1843.7246.47 37.20d_M, Delay for Movement [s/veh] 43.7237.20 42.10

A AA AA ADDMovement LOS D DD D

6.69 3.90d_A, Approach Delay [s/veh] 43.2640.88

A AApproach LOS D D

12.64d_I, Intersection Delay [s/veh]

BIntersection LOS

0.315Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.644Volume to Capacity (v/c):

CLevel Of Service:

20.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

213185156Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

14892247311205216461Total Analysis Volume [veh/h]

3725618280134115Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.95900.95900.95900.82100.8210Peak Hour Factor

13402027010745013550Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

13402027010745013550Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0007007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

50705010030Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

30703016030Maximum Green [s]

7707507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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363.90243.9835.07333.129.95216.5095th-Percentile Queue Length [ft]

14.569.761.4013.320.408.6695th-Percentile Queue Length [veh]

237.52145.1819.49213.345.53124.8750th-Percentile Queue Length [ft]

9.505.810.788.530.224.9950th-Percentile Queue Length [veh]

NoYesNoYesNoYesCritical Lane Group

BDBBADLane Group LOS

13.8852.4511.5918.699.0440.12d, Delay for Lane Group [s/veh]

0.740.890.110.680.110.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.4615.380.332.320.043.87d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.180.500.500.040.04k, delay calibration

11.4237.0711.2616.379.0136.25d1, Uniform Delay [s]

20182536651641484256c, Capacity [veh/h]

31921597129431926481468s, saturation flow rate [veh/h]

0.470.140.060.350.080.15(v / s)_i Volume / Saturation Flow Rate

0.630.160.510.510.720.17g / C, Green / Cycle

571446466516g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

11.59 52.4518.69 13.8840.12d_M, Delay for Movement [s/veh] 9.0440.12

BB BDDMovement LOS AD

17.87 18.93d_A, Approach Delay [s/veh] 40.12

BBApproach LOS D

20.01d_I, Intersection Delay [s/veh]

CIntersection LOS

0.644Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

9.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 1023808: Appian / Moss

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

191017Pedestrian Volume [ped/h]

017243991070Total Analysis Volume [veh/h]

046125270Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

017243991070Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

017243991070Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

9.37Intersection Delay [s/veh]

AAAApproach LOS

7.3110.007.66Approach Delay [s/veh]

1.5348.6010.3695th-Percentile Queue Length [ft]

0.061.940.4195th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.285Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

01000031000000Total Analysis Volume [veh/h]

0000007800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01000031000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01000031000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.58d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.619.01d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0029.470.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.001.180.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.610.000.000.009.010.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.280.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

FUTURE (2025) PLUS PROJECT CONDITIONS 

Alternative 3 - Access 1 

Weekday PM Peak Hour 
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Intersection Analysis Summary

6/10/2016Report File: \...\CB_Acc1_PM.pdf

Scenario 11: 2025 Pier _ Access 1Vistro File: \...\SM_Weekday_PM_arclight.vistro

A7.5NWB LeftHCM 2000All-way stopAPPIAN WAY/ MOSS AVE1023808

C30.50.672SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B14.30.326SWB LeftHCM 2010SignalizedMain St & Olympic Dr514

F53.90.567NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.80.269SWB ThruHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B10.90.394SWB RightHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A8.9SEB LeftHCM 2010All-way stopAPPIAN / PICO159

A8.6SWB RightHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.90.615NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

D47.00.789SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

D47.40.937SEB ThruHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C23.10.515SWB LeftHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C31.80.495NEB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C20.50.425SWB RightHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C25.40.568SWBL2HCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C22.10.627NWB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

C34.70.350SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F154.81.109WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.20.211NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.109Volume to Capacity (v/c):

FLevel Of Service:

154.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

1001Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10234435502628312713275821111Total Analysis Volume [veh/h]

3586890657873714633Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98590.98590.98591.00000.97280.97280.75000.75000.75000.93400.93400.9340Peak Hour Factor

10231135002557302010205441010Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10231135002557302010205441010Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.62.62.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.02.02.00.0l1, Start-Up Lost Time [s]

010001000101010100Pedestrian Clearance [s]

070070077770Walk [s]

0.02.02.00.02.02.00.02.02.02.02.00.0Vehicle Extension [s]

0160200160200303030300Split [s]

0.01.01.00.01.01.00.01.01.01.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.63.63.60.0Amber [s]

03030030300303030300Maximum Green [s]

077077077770Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083055110Signal group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

240Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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673.62636.17789.771437.9390.95196.532407.8557.3195th-Percentile Queue Length [ft]

26.9425.4531.5957.523.647.8696.312.2995th-Percentile Queue Length [veh]

491.78460.25590.511158.8050.53110.381577.8431.8450th-Percentile Queue Length [ft]

19.6718.4123.6246.352.024.4263.111.2750th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesNoCritical Lane Group

BBFDFFFFLane Group LOS

15.3214.49111.8250.48122.66121.791226.3497.22d, Delay for Lane Group [s/veh]

0.570.570.960.900.690.843.450.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.700.8917.134.776.678.321119.040.10d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.140.500.040.040.500.04k, delay calibration

13.6213.6094.6945.70115.99113.46107.3097.12d1, Uniform Delay [s]

1412269636829354580169192c, Capacity [veh/h]

18953618181051761774170715921817s, saturation flow rate [veh/h]

0.430.430.200.510.020.040.370.01(v / s)_i Volume / Saturation Flow Rate

0.750.750.200.570.030.050.110.11g / C, Green / Cycle

179179491366112525g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLCRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

50.48 0.00122.66 111.82 15.3214.77121.7997.22 97.22d_M, Delay for Movement [s/veh] 121.791226.34 121.79

DF BF BFFMovement LOS F FF F

51.32 27.49d_A, Approach Delay [s/veh] 121.791185.21

D CApproach LOS F F

154.82d_I, Intersection Delay [s/veh]

FIntersection LOS

1.109Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.350Volume to Capacity (v/c):

CLevel Of Service:

34.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

39424116Bicycle Volume [bicycles/h]

9430238337Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

08000082201880259000Total Analysis Volume [veh/h]

020000206047065000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95350.95350.95350.90120.90120.90120.90270.90270.90270.72320.72320.7232Peak Hour Factor

07630074101700234000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

07630074101700234000Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2033002212222012332525Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

28.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

126Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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327.49327.49311.700.00350.44178.83178.830.000.0095th-Percentile Queue Length [ft]

13.1013.1012.470.0014.027.157.150.000.0095th-Percentile Queue Length [veh]

208.96208.96196.700.00225.8299.3599.350.000.0050th-Percentile Queue Length [ft]

8.368.367.870.009.033.973.970.000.0050th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoNoNoCritical Lane Group

CCCAFDDAALane Group LOS

24.1824.1820.740.00114.7853.2753.270.000.00d, Delay for Lane Group [s/veh]

0.450.450.450.001.010.590.590.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.641.640.800.0059.440.950.950.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.370.040.040.040.04k, delay calibration

22.5422.5419.940.0055.3452.3252.320.000.00d1, Uniform Delay [s]

890890182935618622122122c, Capacity [veh/h]

19001900361873715251810181016151810s, saturation flow rate [veh/h]

0.210.210.230.000.120.070.070.000.00(v / s)_i Volume / Saturation Flow Rate

0.470.470.510.510.120.120.120.000.00g / C, Green / Cycle

5959646415151500g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

20.74 0.000.00 0.00 24.1824.18114.780.00 0.00d_M, Delay for Movement [s/veh] 53.270.00 53.27

CA CCFMovement LOS A DA D

20.74 24.18d_A, Approach Delay [s/veh] 79.140.00

C CApproach LOS A E

34.69d_I, Intersection Delay [s/veh]

CIntersection LOS

0.350Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.627Volume to Capacity (v/c):

CLevel Of Service:

22.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

1821130Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

610101666003838571330000Total Analysis Volume [veh/h]

150254165096214330000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93431.00000.93430.94021.00000.94020.82590.82591.00001.00001.00001.0000Peak Hour Factor

57094962103607081100000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

57094962103607081100000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

YesYesNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

410414102945200000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lag----Lead / Lag

8Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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27.26269.99168.10185.58328.53111.1295th-Percentile Queue Length [ft]

1.0910.806.727.4213.144.4495th-Percentile Queue Length [veh]

15.14164.7493.39103.10209.7761.7350th-Percentile Queue Length [ft]

0.616.593.744.128.392.4750th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDCCLane Group LOS

10.6215.0412.7839.2729.3632.49d, Delay for Lane Group [s/veh]

0.070.530.350.820.930.40X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.171.070.501.352.080.28d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.04k, delay calibration

10.4513.9712.2937.9227.2832.21d1, Uniform Delay [s]

83519081908469918336c, Capacity [veh/h]

158336183618351424781810s, saturation flow rate [veh/h]

0.040.280.180.110.350.07(v / s)_i Volume / Saturation Flow Rate

0.530.530.530.130.370.19g / C, Green / Cycle

474747123317g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 12.7839.27 15.04 10.620.0029.360.00 0.00d_M, Delay for Movement [s/veh] 32.490.00 0.00

BD BBCMovement LOS C

22.51 14.79d_A, Approach Delay [s/veh] 29.780.00

C BApproach LOS A C

22.15d_I, Intersection Delay [s/veh]

CIntersection LOS

0.627Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.568Volume to Capacity (v/c):

CLevel Of Service:

25.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

35110Bicycle Volume [bicycles/h]

56310Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

2341770304054183530000Total Analysis Volume [veh/h]

584407601346130000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92050.92051.00000.92051.00000.76100.76100.76101.00001.00001.00001.0000Peak Hour Factor

2151630280041139400000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2151630280041139400000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

020000132200000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

040000684000000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

0300300303000000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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263.80194.60433.32132.42137.3567.3995th-Percentile Queue Length [ft]

10.557.7817.335.305.492.7095th-Percentile Queue Length [veh]

160.06108.99292.9773.5776.3137.4450th-Percentile Queue Length [ft]

6.404.3611.722.943.051.5050th-Percentile Queue Length [veh]

NoNoYesNoNoNoCritical Lane Group

DDFDDDLane Group LOS

43.2638.3597.9641.1740.9950.49d, Delay for Lane Group [s/veh]

0.700.390.960.330.320.29X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.680.2040.890.200.170.32d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.070.040.500.040.040.04k, delay calibration

41.5838.1557.0640.9740.8250.17d1, Uniform Delay [s]

335457317350384183c, Capacity [veh/h]

139219001221173419001147s, saturation flow rate [veh/h]

0.170.090.250.070.060.05(v / s)_i Volume / Saturation Flow Rate

0.240.240.240.200.200.20g / C, Green / Cycle

292929242424g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.568Intersection V/C

CIntersection LOS

25.42d_I, Intersection Delay [s/veh]

EDAApproach LOS

65.3042.800.00d_A, Approach Delay [s/veh]

DDFDDDMovement LOS

43.2638.350.0097.960.0041.1741.0550.490.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

1615Bicycle Volume [bicycles/h]

8174Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

5201322228145712230Total Analysis Volume [veh/h]

130330573617860Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96151.00000.96150.96150.96730.96730.96731.0000Peak Hour Factor

5001271219140689220Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5001271219140689220Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

2.60.02.62.62.62.60.00.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.00.00.0l1, Start-Up Lost Time [s]

200130221400Pedestrian Clearance [s]

70705700Walk [s]

2.00.02.02.02.02.00.00.0Vehicle Extension [s]

4006820404800Split [s]

1.00.01.01.01.01.00.00.0All red [s]

3.60.03.63.63.63.60.00.0Amber [s]

3003015303000Maximum Green [s]

70757700Minimum Green [s]

---Lead----Lead / Lag

Auxiliary Signal Groups

60472800Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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344.29344.40103.5084.39218.5022.4795th-Percentile Queue Length [ft]

13.7713.784.143.388.740.9095th-Percentile Queue Length [veh]

222.09222.1757.5046.88126.3312.4950th-Percentile Queue Length [ft]

8.888.892.301.885.050.5050th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBABBCLane Group LOS

11.1711.059.6412.0913.6425.97d, Delay for Lane Group [s/veh]

0.540.530.370.160.340.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.631.561.730.390.441.05d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

9.549.497.9111.7013.2024.92d1, Uniform Delay [s]

127412976138932097210c, Capacity [veh/h]

1866190088415413618401s, saturation flow rate [veh/h]

0.370.360.260.090.200.06(v / s)_i Volume / Saturation Flow Rate

0.680.680.680.580.580.58g / C, Green / Cycle

828282707070g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

11.119.64 11.170.0012.090.00d_M, Delay for Movement [s/veh] 13.6425.97

BA BBMovement LOS BC

10.9013.71d_A, Approach Delay [s/veh]

BApproach LOS B

25.42d_I, Intersection Delay [s/veh]

CIntersection LOS

0.568Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.425Volume to Capacity (v/c):

CLevel Of Service:

20.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

53560003274010726650000Total Analysis Volume [veh/h]

13140008210276713000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92741.00000.92741.00001.00001.00000.93210.93211.00001.00000.90460.9046Peak Hour Factor

49560003274010024850000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

49560003274010024850000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoYesNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

131313013013130000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

4040400400406100190Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

6060600600603000300Maximum Green [s]

777070770070Minimum Green [s]

--Lag---------Lead / Lag

4,6Auxiliary Signal Groups

444080460020Signal group

PermissPermissProtectePermissPermissPermissSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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14.53207.02108.6121.05252.24281.330.0095th-Percentile Queue Length [ft]

0.588.284.340.8410.0911.250.0095th-Percentile Queue Length [veh]

8.07117.9660.3411.69151.36173.360.0050th-Percentile Queue Length [ft]

0.324.722.410.476.056.930.0050th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoCritical Lane Group

AAABDDALane Group LOS

4.206.595.2510.0454.6053.250.00d, Delay for Lane Group [s/veh]

0.040.410.240.070.870.850.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.070.880.400.244.152.980.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.040.04k, delay calibration

4.135.714.849.8050.4550.270.00d1, Uniform Delay [s]

1198138213825722242672c, Capacity [veh/h]

161518631863846157718791900s, saturation flow rate [veh/h]

0.030.300.180.050.120.120.00(v / s)_i Volume / Saturation Flow Rate

0.740.740.740.740.140.140.00g / C, Green / Cycle

8989898917170g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.002.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

5.25 0.0010.04 0.00 4.206.5954.600.00 0.00d_M, Delay for Movement [s/veh] 53.700.00 53.25

AB AADAMovement LOS A DA D

5.77 6.39d_A, Approach Delay [s/veh] 53.880.00

A AApproach LOS A D

20.54d_I, Intersection Delay [s/veh]

CIntersection LOS

0.425Intersection V/C

----------------Ring 4

----------------Ring 3

-------------4--Ring 2

-------------862Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

10240Bicycle Volume [bicycles/h]

68940Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86520.86520.93210.93210.90460.9046Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

04080198061Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

013339142014283199c, Capacity [veh/h]

70018103618144916153618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.495Volume to Capacity (v/c):

CLevel Of Service:

31.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

935418Bicycle Volume [bicycles/h]

77474438Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1322449165585282344754499421223Total Analysis Volume [veh/h]

33612316146719119112510556Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98230.98230.98230.92140.92140.92140.89890.89890.89890.80740.80740.8074Peak Hour Factor

1302408960539260314274080340180Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1302408960539260314274080340180Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

YesYesNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

424342434220584215425815Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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98.00188.8092.03329.71337.91300.01301.65300.1039.1952.78250.09130.0595th-Percentile Queue Length [ft]

3.927.553.6813.1913.5212.0012.0712.001.572.1110.005.2095th-Percentile Queue Length [veh]

54.44104.8951.13210.68217.09187.67188.93187.7421.7729.32149.7472.2550th-Percentile Queue Length [ft]

2.184.202.058.438.687.517.567.510.871.175.992.8950th-Percentile Queue Length [veh]

NoNoNoNoNoYesYesNoNoNoYesNoCritical Lane Group

BBCDDDDDCBBBLane Group LOS

18.5119.5930.2140.4040.1543.3552.2750.2429.6510.9613.8612.97d, Delay for Lane Group [s/veh]

0.180.270.230.680.670.710.880.820.160.110.380.30X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.540.731.380.650.5710.043.431.980.110.240.961.04d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.500.040.040.040.500.500.50k, delay calibration

17.9818.8628.8339.7539.5733.3148.8548.2629.5510.7212.9011.94d1, Uniform Delay [s]

7359053924704974002873152679191123743c, Capacity [veh/h]

1542190097917971900131317311900730155619001262s, saturation flow rate [veh/h]

0.090.130.090.180.170.210.150.140.060.060.220.18(v / s)_i Volume / Saturation Flow Rate

0.480.480.480.260.260.330.170.170.330.590.590.59g / C, Green / Cycle

575757313140202040717171g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

40.26 40.4043.35 30.21 18.5119.5952.2712.97 13.86d_M, Delay for Movement [s/veh] 51.1810.96 29.65

D DD BC BDBMovement LOS B DB C

41.20 21.36d_A, Approach Delay [s/veh] 49.5313.20

D CApproach LOS B D

31.75d_I, Intersection Delay [s/veh]

CIntersection LOS

0.495Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.515Volume to Capacity (v/c):

CLevel Of Service:

23.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

3901112Bicycle Volume [bicycles/h]

172154487Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

557560074118952125239000Total Analysis Volume [veh/h]

141890018547133160000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91310.91311.00001.00000.94550.94550.96370.96370.96370.87601.00000.8760Peak Hour Factor

506900070117950120230000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

506900070117950120230000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

47360056205647020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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317.97317.97190.3585.28225.06294.680.000.0095th-Percentile Queue Length [ft]

12.7212.727.613.419.0011.790.000.0095th-Percentile Queue Length [veh]

201.55201.55105.9547.38131.15183.580.000.0050th-Percentile Queue Length [ft]

8.068.064.241.905.257.340.000.0050th-Percentile Queue Length [veh]

NoYesNoYesNoYesNoNoCritical Lane Group

CCABDDAALane Group LOS

22.6822.689.7213.3250.7253.540.000.00d, Delay for Lane Group [s/veh]

0.620.620.320.410.750.880.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

4.264.260.350.221.853.610.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

18.4218.429.3613.1048.8749.930.000.00d1, Uniform Delay [s]

6596592343461235272140157c, Capacity [veh/h]

1200120036188261562181016151810s, saturation flow rate [veh/h]

0.340.340.200.230.110.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.550.550.650.650.150.150.090.09g / C, Green / Cycle

6666787818181010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.72 0.0013.32 0.00 22.6822.6850.720.00 0.00d_M, Delay for Movement [s/veh] 50.720.00 53.54

AB CCDMovement LOS A DA D

10.45 22.68d_A, Approach Delay [s/veh] 52.340.00

B CApproach LOS A D

23.13d_I, Intersection Delay [s/veh]

CIntersection LOS

0.515Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.937Volume to Capacity (v/c):

DLevel Of Service:

47.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

0010Bicycle Volume [bicycles/h]

0043Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

118700397377774Total Analysis Volume [veh/h]

297009994194Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92681.00001.00000.93210.90130.9013Peak Hour Factor

110000370340698Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

110000370340698Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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728.5485.91421.13390.4695th-Percentile Queue Length [ft]

29.143.4416.8515.6295th-Percentile Queue Length [veh]

512.7447.73283.15258.6050th-Percentile Queue Length [ft]

20.511.9111.3310.3450th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

FADDLane Group LOS

61.887.7752.9142.97d, Delay for Lane Group [s/veh]

1.050.170.920.85X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

41.720.159.820.87d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.130.04k, delay calibration

20.167.6243.1042.10d1, Uniform Delay [s]

11282400411913c, Capacity [veh/h]

1700361815823514s, saturation flow rate [veh/h]

0.700.110.240.22(v / s)_i Volume / Saturation Flow Rate

0.660.660.260.26g / C, Green / Cycle

80803131g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 61.8842.97d_M, Delay for Movement [s/veh] 7.7752.91

FDMovement LOS AD

61.887.77d_A, Approach Delay [s/veh] 46.23

EAApproach LOS D

47.44d_I, Intersection Delay [s/veh]

DIntersection LOS

0.937Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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0.789Volume to Capacity (v/c):

DLevel Of Service:

47.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

10.0012.009.0010.0012.009.0012.0012.0012.0010.0012.009.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

06015Bicycle Volume [bicycles/h]

04747136Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1311372340284379670004440434Total Analysis Volume [veh/h]

3334385719517000111019Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96970.96970.96970.89500.89500.89501.00001.00001.00000.91160.91160.9116Peak Hour Factor

1271330330254339600004036831Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1271330330254339600004036831Base Volume Input [veh/h]

4th StName

volumes



Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoYesMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303020252515000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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545.72528.33398.86337.70355.9796.63180.77183.61197.3195th-Percentile Queue Length [ft]

21.8321.1315.9513.5114.243.877.237.347.8995th-Percentile Queue Length [veh]

384.86370.50231.87216.92231.2753.68100.43102.00110.9450th-Percentile Queue Length [ft]

15.3914.829.278.689.252.154.024.084.4450th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

CCFDCEDDDLane Group LOS

22.1520.73183.3146.8133.9362.3239.5739.0138.86d, Delay for Lane Group [s/veh]

0.720.681.260.960.600.790.380.360.36X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

4.213.40141.417.540.355.942.652.282.11d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.500.50k, delay calibration

17.9417.3341.9039.2733.5856.3936.9236.7436.75d1, Uniform Delay [s]

1046110627129762885406438477c, Capacity [veh/h]

1796190090090019001737160217291881s, saturation flow rate [veh/h]

0.420.400.380.320.200.040.100.090.09(v / s)_i Volume / Saturation Flow Rate

0.580.580.300.330.330.050.250.250.25g / C, Green / Cycle

70703640406303030g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

33.93 46.8162.32 183.31 22.1521.370.0038.86 39.11d_M, Delay for Movement [s/veh] 0.0039.57 0.00

C DE CF CDMovement LOS D D

41.55 51.30d_A, Approach Delay [s/veh] 0.0039.14

D DApproach LOS D A

47.05d_I, Intersection Delay [s/veh]

DIntersection LOS

0.789Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.615Volume to Capacity (v/c):

CLevel Of Service:

28.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

119512Bicycle Volume [bicycles/h]

45623934Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

584615104663103310558418159497275Total Analysis Volume [veh/h]

146154261778826146451512469Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95890.95890.95890.90310.90310.90310.94180.94180.94180.88760.88760.8876Peak Hour Factor

56059010060280309955017052441244Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

56059010060280309955017052441244Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

10100161001017010160Pedestrian Clearance [s]

770770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

505021345020502915503420Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303030303030303015303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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391.11545.1479.45177.43183.9344.85341.62353.30139.16252.46257.89221.6295th-Percentile Queue Length [ft]

15.6421.813.187.107.361.7913.6614.135.5710.1010.328.8695th-Percentile Queue Length [veh]

259.11384.3744.1498.57102.1824.92219.99229.1777.31151.52155.60128.6250th-Percentile Queue Length [ft]

10.3615.371.773.944.091.008.809.173.096.066.225.1450th-Percentile Queue Length [veh]

NoYesNoNoNoNoYesNoNoNoNoYesCritical Lane Group

BCCCCEDDCCCCLane Group LOS

17.8532.1920.7129.2429.0955.9838.6737.9920.5529.5529.1925.50d, Delay for Lane Group [s/veh]

0.620.740.200.310.300.310.590.580.360.410.400.56X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.713.940.070.110.090.594.513.992.011.861.654.44d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.440.320.040.040.040.040.500.500.500.500.500.50k, delay calibration

15.1528.2520.6429.1329.0055.3934.1633.9918.5427.6927.5321.06d1, Uniform Delay [s]

941828521596648108566610502666713495c, Capacity [veh/h]

15621900116417501900820176419001052177519001087s, saturation flow rate [veh/h]

0.370.320.090.110.100.040.190.190.170.150.150.25(v / s)_i Volume / Saturation Flow Rate

0.600.440.440.340.340.340.320.320.490.370.370.49g / C, Green / Cycle

725252414141383858454558g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

29.15 29.2455.98 20.71 17.8532.1938.6725.50 29.34d_M, Delay for Movement [s/veh] 38.2629.55 20.55

C CE BC CDCMovement LOS C DC C

31.33 24.85d_A, Approach Delay [s/veh] 34.6228.09

C CApproach LOS C C

28.91d_I, Intersection Delay [s/veh]

CIntersection LOS

0.615Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

8.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

039587055141111378338216Total Analysis Volume [veh/h]

0101417143283208214Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.71550.71550.71550.76850.76850.76850.60710.60710.6071Peak Hour Factor

03146503910851060205010Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

03146503910851060205010Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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AIntersection LOS

8.65Intersection Delay [s/veh]

AAAAApproach LOS

8.748.488.818.51Approach Delay [s/veh]

11.5315.7424.1814.9395th-Percentile Queue Length [ft]

0.460.630.970.6095th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayOcean WayPico BlvdName

Intersection Setup

101661694Pedestrian Volume [ped/h]

40121821415101423011104030Total Analysis Volume [veh/h]

1034534336833108Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.88040.88040.73860.73861.00000.87301.00000.87301.00001.00001.0000Peak Hour Factor

40111601011101243010104030Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

40111601011101243010104030Base Volume Input [veh/h]

Appian WayOcean WayPico BlvdName

volumes
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AIntersection LOS

8.86Intersection Delay [s/veh]

AAAAApproach LOS

9.577.898.378.38Approach Delay [s/veh]

31.523.9620.288.9495th-Percentile Queue Length [ft]

1.260.160.810.3695th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.394Volume to Capacity (v/c):

BLevel Of Service:

10.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

52530Bicycle Volume [bicycles/h]

274280325Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

839158148804248159Total Analysis Volume [veh/h]

21039372016240Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95120.95120.95310.95310.88790.8879Peak Hour Factor

798150141766220141Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

798150141766220141Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654545426Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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109.6174.7535.31103.69230.46137.6595th-Percentile Queue Length [ft]

4.382.991.414.159.225.5195th-Percentile Queue Length [veh]

60.8941.5319.6157.61135.1476.4750th-Percentile Queue Length [ft]

2.441.660.782.305.413.0650th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABAADCLane Group LOS

5.1110.764.395.0339.4233.36d, Delay for Lane Group [s/veh]

0.320.320.140.310.880.48X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.331.720.300.313.570.40d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.779.044.094.7135.8532.96d1, Uniform Delay [s]

258649210222586281331c, Capacity [veh/h]

36186791430361815371810s, saturation flow rate [veh/h]

0.230.230.100.220.160.09(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.180.18g / C, Green / Cycle

646464641616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.39 10.76 5.1133.36d_M, Delay for Movement [s/veh] 5.0339.42

BA ACMovement LOS AD

6.004.93d_A, Approach Delay [s/veh] 37.05

AAApproach LOS D

10.93d_I, Intersection Delay [s/veh]

BIntersection LOS

0.394Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.269Volume to Capacity (v/c):

ALevel Of Service:

6.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

19426990Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

00101600400197003190Total Analysis Volume [veh/h]

0034001004900800Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00101600400197003190Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00101600400197003190Base Volume Input [veh/h]

Name

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0020002004000400Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

004008060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

60Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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0.6515.3819.1214.6095th-Percentile Queue Length [ft]

0.030.620.760.5895th-Percentile Queue Length [veh]

0.368.5510.628.1150th-Percentile Queue Length [ft]

0.010.340.420.3250th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

AAAALane Group LOS

5.216.157.226.93d, Delay for Lane Group [s/veh]

0.020.320.440.37X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.000.110.250.10d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.040.04k, delay calibration

5.206.046.976.83d1, Uniform Delay [s]

631624450857c, Capacity [veh/h]

958131616763192s, saturation flow rate [veh/h]

0.010.150.120.10(v / s)_i Volume / Saturation Flow Rate

0.330.330.270.27g / C, Green / Cycle

8866g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 6.156.15 5.21 5.210.000.000.00 6.93d_M, Delay for Movement [s/veh] 7.220.00 0.00

AA AAAMovement LOS A

6.15 5.21d_A, Approach Delay [s/veh] 7.226.93

A AApproach LOS A A

6.77d_I, Intersection Delay [s/veh]

AIntersection LOS

0.269Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.567Volume to Capacity (v/c):

FLevel Of Service:

53.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00249Pedestrian Volume [ped/h]

991617105520900Total Analysis Volume [veh/h]

254042645220Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96000.96000.93001.00000.96001.0000Peak Hour Factor

95155298120860Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

95155298120860Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

1.84d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.4153.86d_A, Approach Delay [s/veh]

0.000.000.007.1173.240.0095th-Percentile Queue Length [ft]

0.000.000.000.282.930.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0022.2453.860.00d_M, Delay for Movement [s/veh]

0.000.020.010.090.570.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.326Volume to Capacity (v/c):

BLevel Of Service:

14.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: Main St & Olympic Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

11415208134324203647142104927Total Analysis Volume [veh/h]

31045234815912363127Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81880.81880.89380.89381.00000.84241.00000.84241.00001.00001.0000Peak Hour Factor

11340170120290203047120104927Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11340170120290203047120104927Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0120012001200120Pedestrian Clearance [s]

070070070070Walk [s]

0.02.02.00.02.02.00.04.00.00.04.00.0Vehicle Extension [s]

04820040703000300Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.60.00.03.60.0Amber [s]

030150301503000300Maximum Green [s]

077077070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

047083060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

31.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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3.36161.2051.4751.01135.653.6771.31143.0949.6924.7395th-Percentile Queue Length [ft]

0.136.452.062.045.430.152.855.721.990.9995th-Percentile Queue Length [veh]

1.8789.5628.6028.3475.362.0439.6279.4927.6113.7450th-Percentile Queue Length [ft]

0.073.581.141.133.010.081.583.181.100.5550th-Percentile Queue Length [veh]

NoYesNoNoNoYesNoYesNoNoCritical Lane Group

AAAAAACDCDLane Group LOS

6.098.495.118.679.894.2332.2140.6631.4736.17d, Delay for Lane Group [s/veh]

0.010.340.240.140.290.020.260.550.180.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.780.630.310.660.000.602.620.350.30d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

6.077.714.488.359.244.2231.6138.0431.1235.86d1, Uniform Delay [s]

102412058799491116812321257335235c, Capacity [veh/h]

161519001182161519009911765136518451336s, saturation flow rate [veh/h]

0.010.220.180.080.170.020.050.100.030.02(v / s)_i Volume / Saturation Flow Rate

0.630.630.720.590.590.720.180.180.180.18g / C, Green / Cycle

57576453536416161616g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.89 8.674.23 5.11 6.098.4932.2136.17 31.47d_M, Delay for Movement [s/veh] 32.2131.47 40.66

A AA AA ACCMovement LOS D CC D

9.31 7.34d_A, Approach Delay [s/veh] 37.5432.95

A AApproach LOS C D

14.33d_I, Intersection Delay [s/veh]

BIntersection LOS

0.326Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.672Volume to Capacity (v/c):

CLevel Of Service:

30.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

7718102Bicycle Volume [bicycles/h]

60316Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

16161735010773415679Total Analysis Volume [veh/h]

404431326983920Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95900.95901.00000.88500.88500.75700.7570Peak Hour Factor

1550166509533011860Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1550166509533011860Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesNoYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0000007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

811208112027Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

301503015030Maximum Green [s]

7507507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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479.97429.20336.74340.178.75340.5995th-Percentile Queue Length [ft]

19.2017.1713.4713.610.3513.6295th-Percentile Queue Length [veh]

330.82262.54216.18218.864.86219.1950th-Percentile Queue Length [ft]

13.2310.508.658.750.198.7750th-Percentile Queue Length [veh]

YesNoNoNoYesYesCritical Lane Group

BFBBBELane Group LOS

14.47226.3314.6014.5411.5275.25d, Delay for Lane Group [s/veh]

0.741.280.540.540.130.92X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.31171.512.031.990.0826.50d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.28k, delay calibration

12.1654.8212.5712.5511.4548.75d1, Uniform Delay [s]

218113510341052270255c, Capacity [veh/h]

31921597164716763691478s, saturation flow rate [veh/h]

0.510.110.340.340.090.16(v / s)_i Volume / Saturation Flow Rate

0.680.080.630.630.750.17g / C, Green / Cycle

821075759021g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLCCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

14.60 226.3314.57 14.4775.25d_M, Delay for Movement [s/veh] 11.5275.25

BB BFEMovement LOS BE

14.48 34.96d_A, Approach Delay [s/veh] 75.25

CBApproach LOS E

30.47d_I, Intersection Delay [s/veh]

CIntersection LOS

0.672Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

7.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2000Analysis Method:

All-way stopControl Type:

Intersection 1023808: APPIAN WAY/ MOSS AVE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

4613Pedestrian Volume [ped/h]

0106370770Total Analysis Volume [veh/h]

031618190Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

0106370770Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0106370770Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

7.53Intersection Delay [s/veh]

AAAApproach LOS

7.077.926.92Approach Delay [s/veh]

0.8513.556.2795th-Percentile Queue Length [ft]

0.030.540.2595th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.211Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

01000023000000Total Analysis Volume [veh/h]

0000005800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01000023000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01000023000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.15d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.199.01d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0019.920.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.000.800.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.190.000.000.009.010.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.210.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

FUTURE (2025) PLUS PROJECT CONDITIONS 

Alternative 3 - Access 2 

Weekend Midday 
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Intersection Analysis Summary

6/10/2016Report File: \...\CB_Acc2_MD.pdf

Scenario 18: 2025 Pier Access 2Vistro File: \...\SM_Weekend_MD_arclight.vistro

A9.4NWB ThruHCM 2010All-way stopAppian / Moss1023808

C21.70.669SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B13.40.319NEB LeftHCM 2010SignalizedOLYMPIC / MAIN514

F348.51.596NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.20.240NWB RightHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B10.30.438SWB LeftHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A9.5SWB RightHCM 2010All-way stopAPPIAN / PICO159

B10.5NWB ThruHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C29.50.621NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

F99.21.086SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

C23.30.625WB RightHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C24.40.484SWB ThruHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C30.90.525NWB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C32.40.360NWB ThruHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C31.60.518NWB LeftHCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C30.00.626NEB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

D35.70.437SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F87.51.016WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.60.285NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.016Volume to Capacity (v/c):

FLevel Of Service:

87.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

203046480021953135352350621107Total Analysis Volume [veh/h]

576112005498996127527Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.97880.97880.97881.00000.95470.95470.86460.86460.86460.93640.93640.9364Peak Hour Factor

202981470020963030302047420100Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

202981470020963030302047420100Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

0.02.62.60.02.62.60.00.02.62.60.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.00.02.02.00.00.0l1, Start-Up Lost Time [s]

0100010000101000Pedestrian Clearance [s]

070070007700Walk [s]

0.02.02.00.02.02.00.00.02.02.00.00.0Vehicle Extension [s]

060200602000303000Split [s]

0.01.01.00.01.01.00.00.01.01.00.00.0All red [s]

0.03.63.60.03.63.60.00.03.63.60.00.0Amber [s]

030300303000303000Maximum Green [s]

077077007700Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

1Auxiliary Signal Groups

047083005100Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

140Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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974.92887.76584.851135.0650.0037.951490.1595th-Percentile Queue Length [ft]

39.0035.5123.3945.402.001.5259.6195th-Percentile Queue Length [veh]

750.31674.76417.33817.0727.7821.08955.1650th-Percentile Queue Length [ft]

30.0126.9916.6932.681.110.8438.2150th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesCritical Lane Group

CCDFEEFLane Group LOS

33.2128.3654.56103.6768.6368.92398.40d, Delay for Lane Group [s/veh]

0.900.890.951.120.500.441.73X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

10.675.924.8860.252.292.13341.11d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.040.500.040.040.50k, delay calibration

22.5422.4549.6843.4266.3466.7957.30d1, Uniform Delay [s]

1179225250319656252293c, Capacity [veh/h]

1894361818105176177417741615s, saturation flow rate [veh/h]

0.560.560.270.420.020.010.31(v / s)_i Volume / Saturation Flow Rate

0.620.620.280.380.040.030.18g / C, Green / Cycle

878739535425g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLLRLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

103.67 0.0068.63 54.56 33.2130.010.000.00 0.00d_M, Delay for Movement [s/veh] 0.00398.40 68.92

FE CD CMovement LOS F E

103.18 33.35d_A, Approach Delay [s/veh] 68.92398.40

F CApproach LOS F E

87.47d_I, Intersection Delay [s/veh]

FIntersection LOS

1.016Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.437Volume to Capacity (v/c):

DLevel Of Service:

35.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

58329182Bicycle Volume [bicycles/h]

26875383765Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

080800115801770369000Total Analysis Volume [veh/h]

020200290044092000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95990.95990.95990.91610.91610.91610.90200.90200.90200.86000.86001.0000Peak Hour Factor

077600106101600333000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

077600106101600333000Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2553003512352512533030Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

90.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

156Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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348.95348.95493.580.00340.98314.51314.510.000.0095th-Percentile Queue Length [ft]

13.9613.9619.740.0013.6412.5812.580.000.0095th-Percentile Queue Length [veh]

225.75225.75341.950.00219.50198.87198.870.000.0050th-Percentile Queue Length [ft]

9.039.0313.680.008.787.957.950.000.0050th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoNoNoCritical Lane Group

CCCAFEEAALane Group LOS

21.9521.9522.200.0099.3777.4877.480.000.00d, Delay for Lane Group [s/veh]

0.390.390.560.000.910.790.790.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.131.131.100.0032.2811.5011.500.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.310.220.220.040.04k, delay calibration

20.8220.8221.090.0067.0965.9865.980.000.00d1, Uniform Delay [s]

10291029206639219423223211c, Capacity [veh/h]

19001900361871815151810181016151810s, saturation flow rate [veh/h]

0.210.210.320.000.120.100.100.000.00(v / s)_i Volume / Saturation Flow Rate

0.540.540.570.570.130.130.130.000.00g / C, Green / Cycle

8585898920202000g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

22.20 0.000.00 0.00 21.9521.9599.370.00 0.00d_M, Delay for Movement [s/veh] 77.480.00 77.48

CA CCFMovement LOS A EA E

22.20 21.95d_A, Approach Delay [s/veh] 84.580.00

C CApproach LOS A F

35.68d_I, Intersection Delay [s/veh]

DIntersection LOS

0.437Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.626Volume to Capacity (v/c):

CLevel Of Service:

30.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

2201750Bicycle Volume [bicycles/h]

8106300Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1100105998904027502640000Total Analysis Volume [veh/h]

2802652470100187660000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95951.00000.95950.92081.00000.92080.94550.94551.00001.00001.00001.0000Peak Hour Factor

1060101691103707092500000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1060101691103707092500000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

640646403145250000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lead----Lead / Lag

Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

95.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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60.94328.80303.90248.96420.59362.6295th-Percentile Queue Length [ft]

2.4413.1512.169.9616.8214.5095th-Percentile Queue Length [veh]

33.86209.98190.67148.90282.71236.5150th-Percentile Queue Length [ft]

1.358.407.635.9611.319.4650th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDDELane Group LOS

11.2715.3214.8351.6446.7572.47d, Delay for Lane Group [s/veh]

0.120.500.470.830.990.91X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.260.840.741.397.1922.93d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.28k, delay calibration

11.0114.4814.1050.2539.5649.53d1, Uniform Delay [s]

92821222122486758289c, Capacity [veh/h]

158236183618351422511810s, saturation flow rate [veh/h]

0.070.290.270.110.330.15(v / s)_i Volume / Saturation Flow Rate

0.590.590.590.140.340.16g / C, Green / Cycle

707070174019g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 14.8351.64 15.32 11.270.0046.750.00 0.00d_M, Delay for Movement [s/veh] 72.470.00 0.00

BD BBDMovement LOS E

25.47 14.94d_A, Approach Delay [s/veh] 53.440.00

C BApproach LOS A D

29.96d_I, Intersection Delay [s/veh]

CIntersection LOS

0.626Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.518Volume to Capacity (v/c):

CLevel Of Service:

31.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

3153220190080180700000Total Analysis Volume [veh/h]

798104802045180000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

3153220190080180700000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3153220190080180700000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

010000102400000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

0450120553300000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

041070302900000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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240.75236.91140.71109.86115.8076.7495th-Percentile Queue Length [ft]

9.639.485.634.394.633.0795th-Percentile Queue Length [veh]

142.77139.9278.1761.0364.3342.6350th-Percentile Queue Length [ft]

5.715.603.132.442.571.7150th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CBBCCDLane Group LOS

20.5619.5118.4824.4224.2435.19d, Delay for Lane Group [s/veh]

0.400.340.290.190.180.20X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.471.001.130.620.521.26d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

19.1018.5117.3523.8023.7233.94d1, Uniform Delay [s]

797938652673748353c, Capacity [veh/h]

161519001251170919001075s, saturation flow rate [veh/h]

0.200.170.150.070.070.07(v / s)_i Volume / Saturation Flow Rate

0.490.490.490.390.390.39g / C, Green / Cycle

595959474747g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.518Intersection V/C

CIntersection LOS

31.63d_I, Intersection Delay [s/veh]

BCAApproach LOS

19.6826.630.00d_A, Approach Delay [s/veh]

CBBCCDMovement LOS

20.5619.510.0018.480.0024.4224.2935.190.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

00Bicycle Volume [bicycles/h]

00Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

11001093294210699620Total Analysis Volume [veh/h]

2802737453175160Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

11001093294210699620Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11001093294210699620Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

2.60.02.62.62.62.62.60.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.02.00.0l1, Start-Up Lost Time [s]

1001002414140Pedestrian Clearance [s]

70705770Walk [s]

2.00.02.02.02.02.02.00.0Vehicle Extension [s]

45055203355550Split [s]

1.00.01.01.01.01.01.00.0All red [s]

3.60.03.63.63.63.63.60.0Amber [s]

41030302927270Maximum Green [s]

70777770Minimum Green [s]

---Lead--Lead-Lead / Lag

Auxiliary Signal Groups

60472880Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

118.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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531.15537.87247.49225.74361.83113.5195th-Percentile Queue Length [ft]

21.2521.519.909.0314.474.5495th-Percentile Queue Length [veh]

372.82378.37147.80131.65235.8963.0650th-Percentile Queue Length [ft]

14.9115.135.915.279.442.5250th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

CCCDDFLane Group LOS

32.2331.8128.4737.7340.74101.69d, Delay for Lane Group [s/veh]

0.750.750.670.490.731.03X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.403.102.070.330.4241.70d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.250.250.120.040.040.04k, delay calibration

28.8428.7126.4037.4040.3359.98d1, Uniform Delay [s]

79081643842695360c, Capacity [veh/h]

18401900112416153618472s, saturation flow rate [veh/h]

0.320.320.260.130.190.13(v / s)_i Volume / Saturation Flow Rate

0.430.430.430.260.260.26g / C, Green / Cycle

525252323232g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.0028.47 32.230.0037.730.00d_M, Delay for Movement [s/veh] 40.74101.69

CC CDMovement LOS DF

31.3243.98d_A, Approach Delay [s/veh]

CApproach LOS D

31.63d_I, Intersection Delay [s/veh]

CIntersection LOS

0.518Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.360Volume to Capacity (v/c):

CLevel Of Service:

32.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1082100034911020533840000Total Analysis Volume [veh/h]

2753008728518510000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92261.00000.92261.00001.00001.00000.92570.92571.00001.00000.86310.8631Peak Hour Factor

1002100034911019031340000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1002100034911019031340000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

121212012012120000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

3838380380386500170Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

3030300300303000300Maximum Green [s]

777070770070Minimum Green [s]

--Lead---------Lead / Lag

4,6Auxiliary Signal Groups

444080460025Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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123.18237.28441.35120.89145.050.0095th-Percentile Queue Length [ft]

4.939.4917.654.845.800.0095th-Percentile Queue Length [veh]

68.43140.19299.4667.1680.580.0050th-Percentile Queue Length [ft]

2.745.6111.982.693.220.0050th-Percentile Queue Length [veh]

NoNoYesYesNoNoCritical Lane Group

DDEAAALane Group LOS

41.1543.5364.207.927.770.00d, Delay for Lane Group [s/veh]

0.330.560.930.250.250.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.220.4817.200.590.460.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.210.500.500.04k, delay calibration

40.9343.0447.007.337.300.00d1, Uniform Delay [s]

326376376103612882c, Capacity [veh/h]

161518631863152018881900s, saturation flow rate [veh/h]

0.070.110.190.170.170.00(v / s)_i Volume / Saturation Flow Rate

0.200.200.200.680.680.00g / C, Green / Cycle

24242482820g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

64.20 0.000.00 0.00 41.1543.537.920.00 0.00d_M, Delay for Movement [s/veh] 7.790.00 7.77

E DDAAMovement LOS A AA A

64.20 42.72d_A, Approach Delay [s/veh] 7.840.00

E DApproach LOS A A

32.45d_I, Intersection Delay [s/veh]

CIntersection LOS

0.360Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8--Ring 2

-------------462Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

13330Bicycle Volume [bicycles/h]

731440Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.89810.89810.87760.87760.91670.9167Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

05565176548Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

1,6Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

01333914196193199c, Capacity [veh/h]

7001810361814497003618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.525Volume to Capacity (v/c):

CLevel Of Service:

30.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

9403512Bicycle Volume [bicycles/h]

142888670Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

264357101947943354156910183154154Total Analysis Volume [veh/h]

66892524198841014225213838Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98310.98310.98310.95490.95490.95490.98970.98970.98970.84490.84490.8449Peak Hour Factor

26035199907583204156310070130130Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

26035199907583204156310070130130Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

NoYesNoYesNoNoNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

573357335715455715574515Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

61.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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357.27436.78130.24311.99318.45211.63234.45236.5256.1777.07146.62148.3995th-Percentile Queue Length [ft]

14.2917.475.2112.4812.748.479.389.462.253.085.865.9495th-Percentile Queue Length [veh]

232.29295.7672.36196.92201.93121.31138.09139.6231.2142.8181.4582.4450th-Percentile Queue Length [ft]

9.2911.832.897.888.084.855.525.581.251.713.263.3050th-Percentile Queue Length [veh]

YesNoNoYesNoNoNoNoYesNoNoYesCritical Lane Group

EEDCBBCCBCCCLane Group LOS

67.7160.8650.2020.0119.7516.8121.2420.9613.2228.9929.7732.62d, Delay for Lane Group [s/veh]

0.920.900.470.470.460.560.360.340.230.170.250.49X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

21.2314.560.611.681.533.721.181.041.190.060.080.44d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.240.230.040.500.500.500.500.500.500.040.040.04k, delay calibration

46.4846.3049.5918.3318.2113.1020.0619.9112.0328.9329.6932.19d1, Uniform Delay [s]

288395213933986600846898444475618315c, Capacity [veh/h]

13831900116617991900100317901900758145919001278s, saturation flow rate [veh/h]

0.190.190.090.240.240.330.170.160.130.060.080.12(v / s)_i Volume / Saturation Flow Rate

0.210.210.210.520.520.600.470.470.600.330.330.33g / C, Green / Cycle

252525626272575772393939g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

19.86 20.0116.81 50.20 67.7160.8621.2432.62 29.77d_M, Delay for Movement [s/veh] 21.0928.99 13.22

B CB ED ECCMovement LOS C CC B

19.04 61.88d_A, Approach Delay [s/veh] 19.9830.73

B EApproach LOS C B

30.91d_I, Intersection Delay [s/veh]

CIntersection LOS

0.525Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.484Volume to Capacity (v/c):

CLevel Of Service:

24.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

2227320075513745283238000Total Analysis Volume [veh/h]

551830018934117159000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90110.90111.00001.00000.82410.82410.88390.88390.88390.93651.00000.9365Peak Hour Factor

2006600062211340250210000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2006600062211340250210000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

55300050205055020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

351.14341.07218.6469.72379.93274.110.000.0095th-Percentile Queue Length [ft]

14.0513.648.752.7915.2010.960.000.0095th-Percentile Queue Length [veh]

227.46219.57126.4438.74250.22167.860.000.0050th-Percentile Queue Length [ft]

9.108.785.061.5510.016.710.000.0050th-Percentile Queue Length [veh]

YesNoNoYesYesNoNoNoCritical Lane Group

CCBBDDAALane Group LOS

21.6220.6212.3613.1450.9645.680.000.00d, Delay for Lane Group [s/veh]

0.530.490.350.320.910.680.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.201.740.440.163.660.850.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

19.4118.8811.9212.9847.3044.830.000.00d1, Uniform Delay [s]

9049782183426361352140157c, Capacity [veh/h]

1756190036187431855181016151810s, saturation flow rate [veh/h]

0.270.250.210.180.180.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.520.520.600.600.190.190.090.09g / C, Green / Cycle

6262727223231010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

12.36 0.0013.14 0.00 21.6220.9750.960.00 0.00d_M, Delay for Movement [s/veh] 50.960.00 45.68

BB CCDMovement LOS A DA D

12.48 21.12d_A, Approach Delay [s/veh] 48.740.00

B CApproach LOS A D

24.40d_I, Intersection Delay [s/veh]

CIntersection LOS

0.484Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0.625Volume to Capacity (v/c):

CLevel Of Service:

23.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

000Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

134800451408554Total Analysis Volume [veh/h]

33700113102139Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91271.00001.00000.93330.86800.8680Peak Hour Factor

123000421354481Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

123000421354481Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

1 - Coordination GroupSignal Coordination Group

NoLocated in CBD

Intersection Settings
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370.60103.89459.67272.9495th-Percentile Queue Length [ft]

14.824.1618.3910.9295th-Percentile Queue Length [veh]

242.8257.71314.30166.9850th-Percentile Queue Length [ft]

9.712.3112.576.6850th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

BAEDLane Group LOS

12.608.4855.1037.95d, Delay for Lane Group [s/veh]

0.570.190.930.58X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

1.010.1812.560.21d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.160.04k, delay calibration

11.588.3042.5437.74d1, Uniform Delay [s]

23582358439954c, Capacity [veh/h]

3618361816153514s, saturation flow rate [veh/h]

0.370.120.250.16(v / s)_i Volume / Saturation Flow Rate

0.650.650.270.27g / C, Green / Cycle

78783333g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 12.6037.95d_M, Delay for Movement [s/veh] 8.4855.10

BDMovement LOS AE

12.608.48d_A, Approach Delay [s/veh] 45.22

BAApproach LOS D

23.29d_I, Intersection Delay [s/veh]

CIntersection LOS

0.625Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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1.086Volume to Capacity (v/c):

FLevel Of Service:

99.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

269865666499413210003254234Total Analysis Volume [veh/h]

67216167125103500081359Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94560.94560.94560.94280.94280.94281.00001.00001.00000.93600.93600.9360Peak Hour Factor

254818630470389200003050732Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

254818630470389200003050732Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303030303015000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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231.27229.511005.55566.26333.1230.62248.25251.20269.3795th-Percentile Queue Length [ft]

9.259.1840.2222.6513.321.229.9310.0510.7795th-Percentile Queue Length [veh]

135.74134.44593.91401.88213.3517.01148.37150.58164.2750th-Percentile Queue Length [ft]

5.435.3823.7616.088.530.685.936.026.5750th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

AAFDCEDDDLane Group LOS

7.537.18380.7649.5425.0562.7754.6354.2454.04d, Delay for Lane Group [s/veh]

0.440.411.730.970.500.550.860.850.86X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.090.91339.9916.220.184.593.763.443.22d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.170.040.040.040.040.04k, delay calibration

6.436.2740.7733.3224.8758.1850.8650.8050.82d1, Uniform Delay [s]

1279138738551781838225232253c, Capacity [veh/h]

175219001200120019001810168017291885s, saturation flow rate [veh/h]

0.320.300.560.420.220.010.120.110.11(v / s)_i Volume / Saturation Flow Rate

0.730.730.320.430.430.020.130.130.13g / C, Green / Cycle

88883852523161616g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

25.05 49.5462.77 380.76 7.537.300.0054.04 54.29d_M, Delay for Movement [s/veh] 0.0054.63 0.00

C DE AF ADMovement LOS D D

38.99 145.51d_A, Approach Delay [s/veh] 0.0054.29

D FApproach LOS D A

99.17d_I, Intersection Delay [s/veh]

FIntersection LOS

1.086Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.621Volume to Capacity (v/c):

CLevel Of Service:

29.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

4193011081274263511289315847666443Total Analysis Volume [veh/h]

1057527321069282234012166111Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.83130.83130.83130.86950.86950.86950.88530.88530.88530.90300.90300.9030Peak Hour Factor

34825090110370309979114042601400Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

34825090110370309979114042601400Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1515010141014100151010Pedestrian Clearance [s]

770777770777Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

454521394523453115453923Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303010303030303030303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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320.60293.55105.98301.17317.4647.41430.43443.0483.52245.57249.74301.6695th-Percentile Queue Length [ft]

12.8211.744.2412.0512.701.9017.2217.723.349.829.9912.0795th-Percentile Queue Length [veh]

203.60182.7158.88188.57201.1626.34290.63300.8246.40146.36149.49188.9450th-Percentile Queue Length [ft]

8.147.312.367.548.051.0511.6312.031.865.855.987.5650th-Percentile Queue Length [veh]

YesNoNoNoNoNoYesNoNoNoNoYesCritical Lane Group

CCCDDECCBBBCLane Group LOS

21.7434.7432.6245.7145.4956.0430.8830.7011.7517.9917.9632.16d, Delay for Lane Group [s/veh]

0.520.520.360.740.730.300.630.630.280.360.360.82X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.200.270.261.120.990.513.883.721.281.061.0312.87d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.250.040.040.040.040.040.500.500.500.500.500.50k, delay calibration

20.5434.4732.3544.6044.5055.5327.0026.9810.4716.9316.9319.29d1, Uniform Delay [s]

802579303362392119780811556969992542c, Capacity [veh/h]

1615190011211753190010951827190088618561900921s, saturation flow rate [veh/h]

0.260.160.100.150.150.030.270.270.180.190.190.48(v / s)_i Volume / Saturation Flow Rate

0.500.300.300.210.210.210.430.430.620.520.520.62g / C, Green / Cycle

603636252525515174636374g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

45.56 45.7156.04 32.62 21.7434.7430.8832.16 17.97d_M, Delay for Movement [s/veh] 30.7817.99 11.75

D DE CC CCBMovement LOS C CB B

46.22 27.88d_A, Approach Delay [s/veh] 28.2023.41

D CApproach LOS C C

29.48d_I, Intersection Delay [s/veh]

CIntersection LOS

0.621Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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BLevel Of Service:

10.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

00107120190101531016020400Total Analysis Volume [veh/h]

002730483383405100Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00107120190101531016020400Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00107120190101531016020400Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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BIntersection LOS

10.55Intersection Delay [s/veh]

ABBAApproach LOS

9.6411.4310.278.95Approach Delay [s/veh]

14.6954.3119.9530.137.4195th-Percentile Queue Length [ft]

0.592.170.801.210.3095th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

9.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Pico BlvdOcean WayPico BlvdName

Intersection Setup

173016235Pedestrian Volume [ped/h]

70101201011103243010102020Total Analysis Volume [veh/h]

183303338183355Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

70101201011103243010102020Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

70101201011103243010102020Base Volume Input [veh/h]

Pico BlvdOcean WayPico BlvdName

volumes
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AIntersection LOS

9.46Intersection Delay [s/veh]

AAAAApproach LOS

9.468.179.748.22Approach Delay [s/veh]

26.563.3449.845.4395th-Percentile Queue Length [ft]

1.060.131.990.2295th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.438Volume to Capacity (v/c):

BLevel Of Service:

10.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

272261Bicycle Volume [bicycles/h]

835979667Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

9321042161030133277Total Analysis Volume [veh/h]

23326542583369Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96580.96580.96370.96370.90550.9055Peak Hour Factor

900100208993120251Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

900100208993120251Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654543026Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

1Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

80.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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119.8250.7252.45137.60117.37250.8295th-Percentile Queue Length [ft]

4.792.032.105.504.6910.0395th-Percentile Queue Length [veh]

66.5728.1829.1476.4465.20150.2950th-Percentile Queue Length [ft]

2.661.131.173.062.616.0150th-Percentile Queue Length [veh]

NoNoNoYesNoYesCritical Lane Group

ABAACDLane Group LOS

5.0111.024.565.2534.3539.38d, Delay for Lane Group [s/veh]

0.360.260.210.390.520.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.381.540.490.450.613.14d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.639.484.074.8133.7436.24d1, Uniform Delay [s]

261840410052618256315c, Capacity [veh/h]

36185521389361814701810s, saturation flow rate [veh/h]

0.260.190.160.280.090.15(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.170.17g / C, Green / Cycle

656565651616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.56 11.02 5.0139.38d_M, Delay for Movement [s/veh] 5.2534.35

BA ADMovement LOS AC

5.625.13d_A, Approach Delay [s/veh] 37.75

AAApproach LOS D

10.29d_I, Intersection Delay [s/veh]

BIntersection LOS

0.438Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.240Volume to Capacity (v/c):

ALevel Of Service:

6.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

21772133Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

0110403201324024690Total Analysis Volume [veh/h]

0031015081011170Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

0110403201324024690Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0110403201324024690Base Volume Input [veh/h]

Name

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0040004008000800Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

008004060020Signal group

SplitPermissSplitSplitPermissSplitPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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12.8579.8748.7131.1495th-Percentile Queue Length [ft]

0.513.191.951.2595th-Percentile Queue Length [veh]

7.1444.3727.0617.3050th-Percentile Queue Length [ft]

0.291.771.080.6950th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

DDAALane Group LOS

51.6253.892.201.86d, Delay for Lane Group [s/veh]

0.080.420.230.17X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.100.740.380.14d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.50k, delay calibration

51.5253.161.821.72d1, Uniform Delay [s]

12414214142692c, Capacity [veh/h]

798128316763192s, saturation flow rate [veh/h]

0.010.050.190.15(v / s)_i Volume / Saturation Flow Rate

0.080.080.840.84g / C, Green / Cycle

1010101101g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 53.8953.89 51.62 51.620.000.000.00 1.86d_M, Delay for Movement [s/veh] 2.200.00 0.00

DD DDAMovement LOS A

53.89 51.62d_A, Approach Delay [s/veh] 2.201.86

D DApproach LOS A A

6.18d_I, Intersection Delay [s/veh]

AIntersection LOS

0.240Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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1.596Volume to Capacity (v/c):

FLevel Of Service:

348.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00258Pedestrian Volume [ped/h]

34513711281282470Total Analysis Volume [veh/h]

863433207620Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

34513711281282470Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

34513711281282470Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

26.51d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.50348.49d_A, Approach Delay [s/veh]

0.000.000.0010.51424.530.0095th-Percentile Queue Length [ft]

0.000.000.000.4216.980.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0023.32348.490.00d_M, Delay for Movement [s/veh]

0.000.010.010.121.600.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.319Volume to Capacity (v/c):

BLevel Of Service:

13.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: OLYMPIC / MAIN

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1118030015036011804450106929Total Analysis Volume [veh/h]

34575389032011133177Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

1118030015036011804450106929Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1118030015036011804450106929Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.60.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.00.02.00.0l1, Start-Up Lost Time [s]

01200120012120120Pedestrian Clearance [s]

070070077070Walk [s]

0.02.02.00.02.02.00.04.04.00.04.00.0Vehicle Extension [s]

048200407030300300Split [s]

0.01.01.00.01.01.00.01.01.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.60.03.60.0Amber [s]

0301503015030300300Maximum Green [s]

077077077070Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083066020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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2.5745.6458.8148.14128.491.38121.8450.6873.2330.3395th-Percentile Queue Length [ft]

0.101.832.351.935.140.064.872.032.931.2195th-Percentile Queue Length [veh]

1.4325.3532.6726.7471.380.7767.6928.1640.6816.8550th-Percentile Queue Length [ft]

0.061.011.311.072.860.032.711.131.630.6750th-Percentile Queue Length [veh]

NoNoYesNoYesNoYesNoNoNoCritical Lane Group

AAAAAADDDDLane Group LOS

4.184.784.306.807.902.5439.7242.1336.6044.03d, Delay for Lane Group [s/veh]

0.010.140.330.150.300.010.560.300.320.23X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.210.960.300.630.003.061.381.091.29d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

4.164.563.346.507.282.5436.6640.7535.5142.74d1, Uniform Delay [s]

11261324915103012121093223169243127c, Capacity [veh/h]

1615190011451615190012601706134118581287s, saturation flow rate [veh/h]

0.010.090.260.090.190.010.070.040.040.02(v / s)_i Volume / Saturation Flow Rate

0.700.700.770.640.640.770.130.130.130.13g / C, Green / Cycle

63636957576912121212g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

7.90 6.802.54 4.30 4.184.7839.7244.03 36.60d_M, Delay for Movement [s/veh] 39.7236.60 42.13

A AA AA ADDMovement LOS D DD D

7.47 4.47d_A, Approach Delay [s/veh] 40.4138.59

A AApproach LOS D D

13.36d_I, Intersection Delay [s/veh]

BIntersection LOS

0.319Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.669Volume to Capacity (v/c):

CLevel Of Service:

21.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

213185156Bicycle Volume [bicycles/h]

000Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

14972637311205216461Total Analysis Volume [veh/h]

3746618280134115Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.95900.95900.95900.82100.8210Peak Hour Factor

13472377010745013550Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

13472377010745013550Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0007007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

50705010030Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

30703016030Maximum Green [s]

7707507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

60.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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367.14293.4337.32352.239.94216.5095th-Percentile Queue Length [ft]

14.6911.741.4914.090.408.6695th-Percentile Queue Length [veh]

240.08182.6220.73228.335.52124.8750th-Percentile Queue Length [ft]

9.607.300.839.130.224.9950th-Percentile Queue Length [veh]

NoYesNoYesNoYesCritical Lane Group

BEBCADLane Group LOS

13.9858.0512.7720.859.1540.12d, Delay for Lane Group [s/veh]

0.740.900.120.720.100.88X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.5122.020.372.830.033.87d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.290.500.500.040.04k, delay calibration

11.4736.0312.4018.019.1236.25d1, Uniform Delay [s]

20182916321565513256c, Capacity [veh/h]

31921597128831926891468s, saturation flow rate [veh/h]

0.470.160.060.350.080.15(v / s)_i Volume / Saturation Flow Rate

0.630.180.490.490.720.17g / C, Green / Cycle

571644446516g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

12.77 58.0520.85 13.9840.12d_M, Delay for Movement [s/veh] 9.1540.12

BC BEDMovement LOS AD

19.88 20.57d_A, Approach Delay [s/veh] 40.12

CBApproach LOS D

21.67d_I, Intersection Delay [s/veh]

CIntersection LOS

0.669Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

ALevel Of Service:

9.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 1023808: Appian / Moss

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

191017Pedestrian Volume [ped/h]

017243991070Total Analysis Volume [veh/h]

046125270Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

017243991070Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

017243991070Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

9.37Intersection Delay [s/veh]

AAAApproach LOS

7.3110.007.66Approach Delay [s/veh]

1.5348.6010.3695th-Percentile Queue Length [ft]

0.061.940.4195th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.285Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

01000031000000Total Analysis Volume [veh/h]

0000007800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01000031000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01000031000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.58d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.619.01d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0029.470.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.001.180.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.610.000.000.009.010.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.280.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

FUTURE (2025) PLUS PROJECT CONDITIONS 

Alternative 3 - Access 2 

Weekday PM Peak Hour 
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Intersection Analysis Summary

6/10/2016Report File: \...\CB_Acc2_PM.pdf

Scenario 13: 2025 Pier _ Access 2Vistro File: \...\SM_Weekday_PM_arclight.vistro

A7.5NWB LeftHCM 2000All-way stopAPPIAN WAY/ MOSS AVE1023808

D36.60.674SEB LeftHCM 2010Signalized
Ocean Ave/Olympic Drive

Extension
674

B14.90.329SWB LeftHCM 2010SignalizedMain St & Olympic Dr514

F78.40.769NEB RightHCM 2010Two-way stopOcean Ave / Seaside Ter.177

A6.80.270SWB ThruHCM 2010Signalized
Avenida Mazatlan/ Olympic

Dr.
176

B10.90.394SWB RightHCM 2010Signalized
OCEAN

AVENUE/BROADWAY
170

A8.6SEB LeftHCM 2010All-way stopAPPIAN / PICO159

A8.7SEB LeftHCM 2010All-way stop
APPIAN / SEASIDE

TERRACE
158

C28.80.605NWB LeftHCM 2010Signalized
FOURTH STREET/PICO

BOULEVARD
37

D42.40.764SEB LeftHCM 2010Signalized
FOURTH STREET/I-10 EB

ON-RAMP
36

D47.40.937SEB ThruHCM 2010Signalized
FOURTH STREET/I-10 WB

OFF-RAMP
35

C23.10.515SWB LeftHCM 2010Signalized
FOURTH

STREET/COLORADO
AVENUE

34

C31.40.488NEB RightHCM 2010Signalized
MAIN STREET/PICO

BOULEVARD
17

A0.00.000HCM 2010Signalized
MAIN STREET/COLORADO

AVENUE
16

C20.50.425SWB RightHCM 2010Signalized
SECOND

STREET/COLORADO
AVENUE

15

C23.60.562SWBL2HCM 2010Signalized
OCEAN AVENUE/PICO

BOULEVARD
8

C22.10.627NWB LeftHCM 2010Signalized
OCEAN AVENUE/MOOMAT

AHIKO
7

C34.70.350SWB RightHCM 2010Signalized
OCEAN

AVENUE/COLORADO
AVENUE

6

F154.81.109WB RightHCM 2010Signalized
PALISADES BEACH
ROAD/CALIFORNIA

AVENUE

1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

A9.20.211NEB RightHCM 2010Two-way stopPCH / Lot1 North1492285
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1.109Volume to Capacity (v/c):

FLevel Of Service:

154.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: PALISADES BEACH ROAD/CALIFORNIA AVENUE

Intersection Level Of Service Report

YesYesNoYesCrosswalk

0.000.000.000.00Grade [%]

45.0045.0030.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundWestboundApproach

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

Intersection Setup

1001Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

10234435502628312713275821111Total Analysis Volume [veh/h]

3586890657873714633Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98590.98590.98591.00000.97280.97280.75000.75000.75000.93400.93400.9340Peak Hour Factor

10231135002557302010205441010Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.002.002.002.000.002.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

10231135002557302010205441010Base Volume Input [veh/h]

Pa-CaPa-CaCalifornia InclineCalifornia InclineName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.62.62.62.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.02.02.00.0l1, Start-Up Lost Time [s]

010001000101010100Pedestrian Clearance [s]

070070077770Walk [s]

0.02.02.00.02.02.00.02.02.02.02.00.0Vehicle Extension [s]

0160200160200303030300Split [s]

0.01.01.00.01.01.00.01.01.01.01.00.0All red [s]

0.03.63.60.03.63.60.03.63.63.63.60.0Amber [s]

03030030300303030300Maximum Green [s]

077077077770Minimum Green [s]

--Lead--Lead--Lag---Lead / Lag

Auxiliary Signal Groups

047083055110Signal group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

240Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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673.62636.17789.771437.9390.95196.532407.8557.3195th-Percentile Queue Length [ft]

26.9425.4531.5957.523.647.8696.312.2995th-Percentile Queue Length [veh]

491.78460.25590.511158.8050.53110.381577.8431.8450th-Percentile Queue Length [ft]

19.6718.4123.6246.352.024.4263.111.2750th-Percentile Queue Length [veh]

NoNoYesYesNoYesYesNoCritical Lane Group

BBFDFFFFLane Group LOS

15.3214.49111.8250.48122.66121.791226.3497.22d, Delay for Lane Group [s/veh]

0.570.570.960.900.690.843.450.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.700.8917.134.776.678.321119.040.10d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.140.500.040.040.500.04k, delay calibration

13.6213.6094.6945.70115.99113.46107.3097.12d1, Uniform Delay [s]

1412269636829354580169192c, Capacity [veh/h]

18953618181051761774170715921817s, saturation flow rate [veh/h]

0.430.430.200.510.020.040.370.01(v / s)_i Volume / Saturation Flow Rate

0.750.750.200.570.030.050.110.11g / C, Green / Cycle

179179491366112525g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLCLCRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

50.48 0.00122.66 111.82 15.3214.77121.7997.22 97.22d_M, Delay for Movement [s/veh] 121.791226.34 121.79

DF BF BFFMovement LOS F FF F

51.32 27.49d_A, Approach Delay [s/veh] 121.791185.21

D CApproach LOS F F

154.82d_I, Intersection Delay [s/veh]

FIntersection LOS

1.109Intersection V/C

----------------Ring 4

----------------Ring 3

------------87--Ring 2

------------4351Ring 1

Sequence
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0.350Volume to Capacity (v/c):

CLevel Of Service:

34.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 6: OCEAN AVENUE/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0025.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Ocean AveOcean AveColorado AveSanta Monica PierName

Intersection Setup

39424116Bicycle Volume [bicycles/h]

9430238337Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

08000082201880259000Total Analysis Volume [veh/h]

020000206047065000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95350.95350.95350.90120.90120.90120.90270.90270.90270.72320.72320.7232Peak Hour Factor

07630074101700234000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

07630074101700234000Base Volume Input [veh/h]

Ocean AveOcean AveColorado AveSanta Monica PierName

volumes
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33Pedestrian Clearance [s]

3Pedestrian Walk [s]

9Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

010001001000101010Pedestrian Clearance [s]

070070700777Walk [s]

2.02.00.00.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

2033002212222012332525Split [s]

1.01.00.00.01.01.01.01.01.01.01.01.0All red [s]

3.63.60.00.03.63.63.63.63.63.63.63.6Amber [s]

1530003015301515303030Maximum Green [s]

770077777777Minimum Green [s]

-----Lead--Lead--LeadLead / Lag

3,8Auxiliary Signal Groups

147083813422Signal group

PermissPermissProtectePermissPermissOverlapPermissPermissPermissPermissProtectePermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

28.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

126Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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327.49327.49311.700.00350.44178.83178.830.000.0095th-Percentile Queue Length [ft]

13.1013.1012.470.0014.027.157.150.000.0095th-Percentile Queue Length [veh]

208.96208.96196.700.00225.8299.3599.350.000.0050th-Percentile Queue Length [ft]

8.368.367.870.009.033.973.970.000.0050th-Percentile Queue Length [veh]

NoNoYesNoYesNoNoNoNoCritical Lane Group

CCCAFDDAALane Group LOS

24.1824.1820.740.00114.7853.2753.270.000.00d, Delay for Lane Group [s/veh]

0.450.450.450.001.010.590.590.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.641.640.800.0059.440.950.950.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.370.040.040.040.04k, delay calibration

22.5422.5419.940.0055.3452.3252.320.000.00d1, Uniform Delay [s]

890890182935618622122122c, Capacity [veh/h]

19001900361873715251810181016151810s, saturation flow rate [veh/h]

0.210.210.230.000.120.070.070.000.00(v / s)_i Volume / Saturation Flow Rate

0.470.470.510.510.120.120.120.000.00g / C, Green / Cycle

5959646415151500g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLRCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

20.74 0.000.00 0.00 24.1824.18114.780.00 0.00d_M, Delay for Movement [s/veh] 53.270.00 53.27

CA CCFMovement LOS A DA D

20.74 24.18d_A, Approach Delay [s/veh] 79.140.00

C CApproach LOS A E

34.69d_I, Intersection Delay [s/veh]

CIntersection LOS

0.350Intersection V/C

----------------Ring 4

----------------Ring 3

------------8---Ring 2

-----------94321Ring 1

Sequence
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0.627Volume to Capacity (v/c):

CLevel Of Service:

22.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 7: OCEAN AVENUE/MOOMAT AHIKO

Intersection Level Of Service Report

YesNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0040.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightRightThruThruLeftLeftRightLeftLeft2RightRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundEastboundApproach

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

Intersection Setup

1821130Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

610101666003838571330000Total Analysis Volume [veh/h]

150254165096214330000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93431.00000.93430.94021.00000.94020.82590.82591.00001.00001.00001.0000Peak Hour Factor

57094962103607081100000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

57094962103607081100000Base Volume Input [veh/h]

Ocean AveOcean AveMoomat Ahiko WayMoomat Ahiko WayName

volumes



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

YesYesNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

NoNoNoNoNoMinimum Recall

2.60.02.62.60.02.62.62.60.00.00.00.0l2, Clearance Lost Time [s]

2.00.02.02.00.02.02.02.00.00.00.00.0l1, Start-Up Lost Time [s]

250250001200000Pedestrian Clearance [s]

707000500000Walk [s]

2.00.02.02.00.02.02.02.00.00.00.00.0Vehicle Extension [s]

410414102945200000Split [s]

1.00.01.01.00.01.01.01.00.00.00.00.0All red [s]

3.60.03.63.60.03.63.63.60.00.00.00.0Amber [s]

300303002015250000Maximum Green [s]

707707770000Minimum Green [s]

-----Lead-Lag----Lead / Lag

8Auxiliary Signal Groups

404806250000Signal group

PermissPermissPermissPermissPermissProtecteProtecteProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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27.26269.99168.10185.58328.53111.1295th-Percentile Queue Length [ft]

1.0910.806.727.4213.144.4495th-Percentile Queue Length [veh]

15.14164.7493.39103.10209.7761.7350th-Percentile Queue Length [ft]

0.616.593.744.128.392.4750th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

BBBDCCLane Group LOS

10.6215.0412.7839.2729.3632.49d, Delay for Lane Group [s/veh]

0.070.530.350.820.930.40X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.171.070.501.352.080.28d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.04k, delay calibration

10.4513.9712.2937.9227.2832.21d1, Uniform Delay [s]

83519081908469918336c, Capacity [veh/h]

158336183618351424781810s, saturation flow rate [veh/h]

0.040.280.180.110.350.07(v / s)_i Volume / Saturation Flow Rate

0.530.530.530.130.370.19g / C, Green / Cycle

474747123317g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 12.7839.27 15.04 10.620.0029.360.00 0.00d_M, Delay for Movement [s/veh] 32.490.00 0.00

BD BBCMovement LOS C

22.51 14.79d_A, Approach Delay [s/veh] 29.780.00

C BApproach LOS A C

22.15d_I, Intersection Delay [s/veh]

CIntersection LOS

0.627Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------42-Ring 1

Sequence
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0.562Volume to Capacity (v/c):

CLevel Of Service:

23.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 8: OCEAN AVENUE/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

35.0035.000.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftLeft2Right2RightThruLeftRightRightLeftLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundNorthboundApproach

Pico BlvdPico BlvdOcean AveName

Intersection Setup

35110Bicycle Volume [bicycles/h]

56310Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

2341770304053145530000Total Analysis Volume [veh/h]

584407601336130000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92050.92051.00000.92051.00000.76100.76100.76101.00001.00001.00001.0000Peak Hour Factor

2151630280040110400000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

2151630280040110400000Base Volume Input [veh/h]

Pico BlvdPico BlvdOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

0.02.60.02.60.02.62.60.00.00.00.00.0l2, Clearance Lost Time [s]

0.02.00.02.00.02.02.00.00.00.00.00.0l1, Start-Up Lost Time [s]

020000132200000Pedestrian Clearance [s]

070007500000Walk [s]

0.02.00.02.00.02.02.00.00.00.00.00.0Vehicle Extension [s]

040000684000000Split [s]

0.01.00.01.00.01.01.00.00.00.00.00.0All red [s]

0.03.60.03.60.03.63.60.00.00.00.00.0Amber [s]

0300300303000000Maximum Green [s]

070707700000Minimum Green [s]

---Lead--------Lead / Lag

Auxiliary Signal Groups

060104200000Signal group

PermissPermissPermissProtectePermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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263.84194.62409.20109.32113.5567.4095th-Percentile Queue Length [ft]

10.557.7816.374.374.542.7095th-Percentile Queue Length [veh]

160.09109.01273.5760.7363.0837.4450th-Percentile Queue Length [ft]

6.404.3610.942.432.521.5050th-Percentile Queue Length [veh]

NoNoYesNoNoNoCritical Lane Group

DDEDDDLane Group LOS

43.2838.3679.8640.7040.5250.50d, Delay for Lane Group [s/veh]

0.700.390.910.280.260.29X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.680.2030.370.160.130.32d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.070.040.500.040.040.04k, delay calibration

41.5938.1649.4940.5340.3850.18d1, Uniform Delay [s]

335457335345383183c, Capacity [veh/h]

139219001259170819001147s, saturation flow rate [veh/h]

0.170.090.240.060.050.05(v / s)_i Volume / Saturation Flow Rate

0.240.240.240.200.200.20g / C, Green / Cycle

292929242424g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLLane Group

Lane Group Calculations
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0.562Intersection V/C

CIntersection LOS

23.62d_I, Intersection Delay [s/veh]

EDAApproach LOS

57.6142.690.00d_A, Approach Delay [s/veh]

DDEDDDMovement LOS

43.2838.360.0079.860.0040.7040.5750.500.000.000.000.00d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results
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YesYesCrosswalk

0.000.00Grade [%]

30.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

00000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

Right2RightThruLeftRightThruLeftLeft2Turning Movement

Lane Configuration

SoutheastboundNorthwestboundApproach

Ocean AveNeilson WayName

Intersection Setup

1615Bicycle Volume [bicycles/h]

8174Pedestrian Volume [ped/h]

00000000Local Bus Stopping Rate [/h]

00000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

5201324233145712230Total Analysis Volume [veh/h]

130331583617860Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96151.00000.96150.96150.96730.96730.96731.0000Peak Hour Factor

5001273224140689220Total Hourly Volume [veh/h]

00000000Right-Turn on Red Volume [veh/h]

00000000Other Volume [veh/h]

00000000Existing Site Adjustment Volume [veh/h]

00000000Pass-by Trips [veh/h]

00000000Diverted Trips [veh/h]

00000000Site-Generated Trips [veh/h]

00000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5001273224140689220Base Volume Input [veh/h]

Ocean AveNeilson WayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

YesNoYesMinimum Recall

2.60.02.62.62.62.60.00.0l2, Clearance Lost Time [s]

2.00.02.02.02.02.00.00.0l1, Start-Up Lost Time [s]

200130221400Pedestrian Clearance [s]

70705700Walk [s]

2.00.02.02.02.02.00.00.0Vehicle Extension [s]

4006820404800Split [s]

1.00.01.01.01.01.00.00.0All red [s]

3.60.03.63.63.63.60.00.0Amber [s]

3003015303000Maximum Green [s]

70757700Minimum Green [s]

---Lead----Lead / Lag

Auxiliary Signal Groups

60472800Signal group

PermissivePermissivePermissiveProtectedPerPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

5.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings



Fehr and Peers6/10/2016

Version 4.00-00

Generated with

344.87344.92106.1684.66219.0722.5495th-Percentile Queue Length [ft]

13.7913.804.253.398.760.9095th-Percentile Queue Length [veh]

222.55222.5858.9847.04126.7512.5250th-Percentile Queue Length [ft]

8.908.902.361.885.070.5050th-Percentile Queue Length [veh]

YesNoNoNoNoNoCritical Lane Group

BBABBCLane Group LOS

11.1811.069.7212.1613.7126.10d, Delay for Lane Group [s/veh]

0.540.530.380.160.340.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.631.571.780.390.441.06d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.50k, delay calibration

9.559.497.9411.7613.2725.04d1, Uniform Delay [s]

127412976148912093209c, Capacity [veh/h]

1866190088515413618400s, saturation flow rate [veh/h]

0.370.360.260.090.200.06(v / s)_i Volume / Saturation Flow Rate

0.680.680.680.580.580.58g / C, Green / Cycle

828282696969g_i, Effective Green Time [s]

2.602.600.002.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

11.119.72 11.180.0012.160.00d_M, Delay for Movement [s/veh] 13.7126.10

BA BBMovement LOS BC

10.9113.78d_A, Approach Delay [s/veh]

BApproach LOS B

23.62d_I, Intersection Delay [s/veh]

CIntersection LOS

0.562Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

-------------421Ring 1

Sequence
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0.425Volume to Capacity (v/c):

CLevel Of Service:

20.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 15: SECOND STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

2nd StColorado AveColorado AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

53560003274010726650000Total Analysis Volume [veh/h]

13140008210276713000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92741.00000.92741.00001.00001.00000.93210.93211.00001.00000.90460.9046Peak Hour Factor

49560003274010024850000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.002.000.002.002.002.000.000.002.002.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

49560003274010024850000Base Volume Input [veh/h]

2nd StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoYesNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoYesNoMinimum Recall

2.62.62.60.02.60.02.62.60.00.02.60.0l2, Clearance Lost Time [s]

2.02.02.00.02.00.02.02.00.00.02.00.0l1, Start-Up Lost Time [s]

131313013013130000Pedestrian Clearance [s]

777070770000Walk [s]

2.02.02.00.02.00.02.02.00.00.02.00.0Vehicle Extension [s]

4040400400406100190Split [s]

1.01.01.00.01.00.01.01.00.00.01.00.0All red [s]

3.63.63.60.03.60.03.63.60.00.03.60.0Amber [s]

6060600600603000300Maximum Green [s]

777070770070Minimum Green [s]

--Lag---------Lead / Lag

4,6Auxiliary Signal Groups

444080460020Signal group

PermissPermissProtectePermissPermissPermissSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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14.53207.02108.6121.05252.24281.330.0095th-Percentile Queue Length [ft]

0.588.284.340.8410.0911.250.0095th-Percentile Queue Length [veh]

8.07117.9660.3411.69151.36173.360.0050th-Percentile Queue Length [ft]

0.324.722.410.476.056.930.0050th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoCritical Lane Group

AAABDDALane Group LOS

4.206.595.2510.0454.6053.250.00d, Delay for Lane Group [s/veh]

0.040.410.240.070.870.850.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.070.880.400.244.152.980.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.040.04k, delay calibration

4.135.714.849.8050.4550.270.00d1, Uniform Delay [s]

1198138213825722242672c, Capacity [veh/h]

161518631863846157718791900s, saturation flow rate [veh/h]

0.030.300.180.050.120.120.00(v / s)_i Volume / Saturation Flow Rate

0.740.740.740.740.140.140.00g / C, Green / Cycle

8989898917170g_i, Effective Green Time [s]

2.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.002.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

5.25 0.0010.04 0.00 4.206.5954.600.00 0.00d_M, Delay for Movement [s/veh] 53.700.00 53.25

AB AADAMovement LOS A DA D

5.77 6.39d_A, Approach Delay [s/veh] 53.880.00

A AApproach LOS A D

20.54d_I, Intersection Delay [s/veh]

CIntersection LOS

0.425Intersection V/C

----------------Ring 4

----------------Ring 3

-------------4--Ring 2

-------------862Ring 1

Sequence
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0.000Volume to Capacity (v/c):

ALevel Of Service:

0.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 16: MAIN STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundApproach

Colorado AveColorado AveName

Intersection Setup

10240Bicycle Volume [bicycles/h]

68940Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

000000Total Analysis Volume [veh/h]

000000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86520.86520.93210.93210.90460.9046Peak Hour Factor

000000Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Colorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesNoYesMinimum Recall

0.02.62.62.62.62.6l2, Clearance Lost Time [s]

0.02.02.02.02.02.0l1, Start-Up Lost Time [s]

0131301312Pedestrian Clearance [s]

077077Walk [s]

0.02.02.02.02.02.0Vehicle Extension [s]

04080198061Split [s]

0.01.01.01.01.01.0All red [s]

0.03.63.63.63.63.6Amber [s]

02530153030Maximum Green [s]

077777Minimum Green [s]

-Lag-Lead--Lead / Lag

Auxiliary Signal Groups

486162Signal group

PermissiveProtectedPermissiveProtectedPermissiPermissivePermissiveControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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0.000.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.0095th-Percentile Queue Length [veh]

0.000.000.000.000.000.0050th-Percentile Queue Length [ft]

0.000.000.000.000.000.0050th-Percentile Queue Length [veh]

NoNoNoNoNoNoCritical Lane Group

AAAAAALane Group LOS

0.000.000.000.000.000.00d, Delay for Lane Group [s/veh]

0.000.000.000.000.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.000.000.000.000.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.040.040.500.040.500.50k, delay calibration

0.000.000.000.000.000.00d1, Uniform Delay [s]

013339142014283199c, Capacity [veh/h]

70018103618144916153618s, saturation flow rate [veh/h]

0.000.000.000.000.000.00(v / s)_i Volume / Saturation Flow Rate

0.000.000.920.920.880.88g / C, Green / Cycle

00111111106106g_i, Effective Green Time [s]

2.602.602.600.002.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RLCLRCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 0.000.00d_M, Delay for Movement [s/veh] 0.000.00

AA AAMovement LOS AA

0.000.00d_A, Approach Delay [s/veh] 0.00

AAApproach LOS A

0.00d_I, Intersection Delay [s/veh]

AIntersection LOS

0.000Intersection V/C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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0.488Volume to Capacity (v/c):

CLevel Of Service:

31.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 17: MAIN STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundSouthwestboundNortheastboundSouthboundApproach

Main StPico BlvdPico BlvdMain StName

Intersection Setup

935418Bicycle Volume [bicycles/h]

77474438Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

1322449165585282344484499421223Total Analysis Volume [veh/h]

33612316146719112112510556Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98230.98230.98230.92140.92140.92140.89890.89890.89890.80740.80740.8074Peak Hour Factor

1302408960539260314034080340180Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1302408960539260314034080340180Base Volume Input [veh/h]

Main StPico BlvdPico BlvdMain StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoMaximum Recall

YesYesNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

131513151601413016140Pedestrian Clearance [s]

777770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

424342434220584215425815Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

302530253015253015302515Maximum Green [s]

777775775775Minimum Green [s]

--Lag--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

282861425647Signal group

PermissPermissPermissPermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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97.46187.7591.52330.64338.86299.24285.92285.2139.3352.44248.78129.2195th-Percentile Queue Length [ft]

3.907.513.6613.2313.5511.9711.4411.411.572.109.955.1795th-Percentile Queue Length [veh]

54.14104.3050.85211.42217.83187.08176.87176.3221.8529.13148.7771.7850th-Percentile Queue Length [ft]

2.174.172.038.468.717.487.077.050.871.175.952.8750th-Percentile Queue Length [veh]

NoNoNoNoNoYesYesNoNoNoYesNoCritical Lane Group

BBCDDDDDCBBBLane Group LOS

18.3419.4129.9340.6440.3942.8451.4449.7529.8310.8513.7212.84d, Delay for Lane Group [s/veh]

0.180.270.230.680.670.700.850.780.170.110.370.30X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.530.721.360.670.599.472.741.640.110.230.951.03d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.500.040.040.040.500.500.50k, delay calibration

17.8218.6928.5739.9739.8033.3648.7048.1029.7310.6112.7711.82d1, Uniform Delay [s]

7399103954664934062823112659221127745c, Capacity [veh/h]

1543190097917971900132817201900730155619001262s, saturation flow rate [veh/h]

0.090.130.090.180.170.210.140.130.060.060.220.18(v / s)_i Volume / Saturation Flow Rate

0.480.480.480.260.260.330.160.160.330.590.590.59g / C, Green / Cycle

575757313140202040717171g_i, Effective Green Time [s]

2.602.602.602.602.600.002.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.002.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

40.50 40.6442.84 29.93 18.3419.4151.4412.84 13.72d_M, Delay for Movement [s/veh] 50.5210.85 29.83

D DD BC BDBMovement LOS B DB C

41.22 21.16d_A, Approach Delay [s/veh] 48.8513.07

D CApproach LOS B D

31.37d_I, Intersection Delay [s/veh]

CIntersection LOS

0.488Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

-------------421Ring 1

Sequence
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0.515Volume to Capacity (v/c):

CLevel Of Service:

23.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 34: FOURTH STREET/COLORADO AVENUE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0030.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StColorado AveColorado AveName

Intersection Setup

3901112Bicycle Volume [bicycles/h]

172154487Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

557560074118952125239000Total Analysis Volume [veh/h]

141890018547133160000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91310.91311.00001.00000.94550.94550.96370.96370.96370.87601.00000.8760Peak Hour Factor

506900070117950120230000Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

506900070117950120230000Base Volume Input [veh/h]

4th St4th StColorado AveColorado AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoYesMaximum Recall

YesYesNoNoNoMinimum Recall

2.62.60.00.02.62.62.62.60.02.60.02.6l2, Clearance Lost Time [s]

2.02.00.00.02.02.02.02.00.02.00.02.0l1, Start-Up Lost Time [s]

161700170171600016Pedestrian Clearance [s]

770070770007Walk [s]

2.02.00.00.02.02.02.02.00.02.00.02.0Vehicle Extension [s]

47360056205647020015Split [s]

1.01.00.00.01.01.01.01.00.01.00.01.0All red [s]

3.63.60.00.03.63.63.63.60.03.60.03.6Amber [s]

40300040204040020020Maximum Green [s]

770075770505Minimum Green [s]

-----Lead-----LeadLead / Lag

3,5Auxiliary Signal Groups

640083861305Signal group

PermissPermissPermissPermissPermissProtectePermissPermissPermissPermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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317.97317.97190.3585.28225.06294.680.000.0095th-Percentile Queue Length [ft]

12.7212.727.613.419.0011.790.000.0095th-Percentile Queue Length [veh]

201.55201.55105.9547.38131.15183.580.000.0050th-Percentile Queue Length [ft]

8.068.064.241.905.257.340.000.0050th-Percentile Queue Length [veh]

NoYesNoYesNoYesNoNoCritical Lane Group

CCABDDAALane Group LOS

22.6822.689.7213.3250.7253.540.000.00d, Delay for Lane Group [s/veh]

0.620.620.320.410.750.880.000.00X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

4.264.260.350.221.853.610.000.00d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.50k, delay calibration

18.4218.429.3613.1048.8749.930.000.00d1, Uniform Delay [s]

6596592343461235272140157c, Capacity [veh/h]

1200120036188261562181016151810s, saturation flow rate [veh/h]

0.340.340.200.230.110.130.000.00(v / s)_i Volume / Saturation Flow Rate

0.550.550.650.650.150.150.090.09g / C, Green / Cycle

6666787818181010g_i, Effective Green Time [s]

2.602.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCCLCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.72 0.0013.32 0.00 22.6822.6850.720.00 0.00d_M, Delay for Movement [s/veh] 50.720.00 53.54

AB CCDMovement LOS A DA D

10.45 22.68d_A, Approach Delay [s/veh] 52.340.00

B CApproach LOS A D

23.13d_I, Intersection Delay [s/veh]

CIntersection LOS

0.515Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

------------43--Ring 1

Sequence
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0.937Volume to Capacity (v/c):

DLevel Of Service:

47.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 35: FOURTH STREET/I-10 WB OFF-RAMP

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0055.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundWestboundApproach

4th St4th StName

Intersection Setup

0010Bicycle Volume [bicycles/h]

0043Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

118700397377774Total Analysis Volume [veh/h]

297009994194Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92681.00001.00000.93210.90130.9013Peak Hour Factor

110000370340698Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

110000370340698Base Volume Input [veh/h]

4th St4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoPedestrian Recall

YesYesNoMaximum Recall

NoNoNoMinimum Recall

2.60.00.02.62.62.6l2, Clearance Lost Time [s]

2.00.00.02.02.02.0l1, Start-Up Lost Time [s]

000800Pedestrian Clearance [s]

000700Walk [s]

2.00.00.02.02.02.0Vehicle Extension [s]

7000705050Split [s]

1.00.00.01.01.01.0All red [s]

3.60.00.03.63.63.6Amber [s]

3500353030Maximum Green [s]

700777Minimum Green [s]

-----LagLead / Lag

Auxiliary Signal Groups

400866Signal group

PermissivePermissivePermissivePermissiveSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

50.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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728.5485.91421.13390.4695th-Percentile Queue Length [ft]

29.143.4416.8515.6295th-Percentile Queue Length [veh]

512.7447.73283.15258.6050th-Percentile Queue Length [ft]

20.511.9111.3310.3450th-Percentile Queue Length [veh]

YesNoYesNoCritical Lane Group

FADDLane Group LOS

61.887.7752.9142.97d, Delay for Lane Group [s/veh]

1.050.170.920.85X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

41.720.159.820.87d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.500.500.130.04k, delay calibration

20.167.6243.1042.10d1, Uniform Delay [s]

11282400411913c, Capacity [veh/h]

1700361815823514s, saturation flow rate [veh/h]

0.700.110.240.22(v / s)_i Volume / Saturation Flow Rate

0.660.660.260.26g / C, Green / Cycle

80803131g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 0.00 61.8842.97d_M, Delay for Movement [s/veh] 7.7752.91

FDMovement LOS AD

61.887.77d_A, Approach Delay [s/veh] 46.23

EAApproach LOS D

47.44d_I, Intersection Delay [s/veh]

DIntersection LOS

0.937Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------4-Ring 1

Sequence
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0.764Volume to Capacity (v/c):

DLevel Of Service:

42.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 36: FOURTH STREET/I-10 EB ON-RAMP

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

10.0012.009.0010.0012.009.0012.0012.0012.0010.0012.009.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th StName

Intersection Setup

06015Bicycle Volume [bicycles/h]

04747136Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1311372340257379670004443034Total Analysis Volume [veh/h]

3334385649517000111089Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96970.96970.96970.89500.89500.89501.00001.00001.00000.91160.91160.9116Peak Hour Factor

1271330330230339600004039231Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1271330330230339600004039231Base Volume Input [veh/h]

4th StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

YesYesNoNoYesMaximum Recall

NoNoNoNoNoMinimum Recall

2.62.62.62.62.62.60.00.00.02.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.00.00.00.02.02.02.0l1, Start-Up Lost Time [s]

1414017170000151515Pedestrian Clearance [s]

770770000777Walk [s]

2.02.02.02.02.02.00.00.00.02.02.02.0Vehicle Extension [s]

727240454513000353535Split [s]

1.01.01.01.01.01.00.00.00.01.01.01.0All red [s]

3.63.63.63.63.63.60.00.00.03.63.63.6Amber [s]

303020252515000303030Maximum Green [s]

777555000777Minimum Green [s]

--Lag--Lead-----LagLead / Lag

Auxiliary Signal Groups

447883000222Signal group

PermissPermissProtectePermissPermissProtectePermissProtectePermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

25.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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545.72528.33350.22312.70371.2796.63191.25193.57206.6995th-Percentile Queue Length [ft]

21.8321.1314.0112.5114.853.877.657.748.2795th-Percentile Queue Length [veh]

384.86370.50207.74197.47243.3553.68106.59108.26117.7250th-Percentile Queue Length [ft]

15.3914.828.317.909.732.154.264.334.7150th-Percentile Queue Length [veh]

NoNoYesYesNoNoYesNoNoCritical Lane Group

CCFDDEDDDLane Group LOS

22.1520.73136.8848.4837.0962.3239.9839.4139.24d, Delay for Lane Group [s/veh]

0.720.681.140.950.660.790.400.380.38X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

4.213.4096.757.480.505.942.862.472.29d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.040.040.040.500.500.50k, delay calibration

17.9417.3340.1441.0036.5956.3937.1236.9336.95d1, Uniform Delay [s]

1046110629727157285408438477c, Capacity [veh/h]

1796190090090019001737160817291882s, saturation flow rate [veh/h]

0.420.400.380.290.200.040.100.100.10(v / s)_i Volume / Saturation Flow Rate

0.580.580.330.300.300.050.250.250.25g / C, Green / Cycle

70704036366303030g_i, Effective Green Time [s]

2.602.602.602.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CCLRCLCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

37.09 48.4862.32 136.88 22.1521.370.0039.24 39.50d_M, Delay for Movement [s/veh] 0.0039.98 0.00

D DE CF CDMovement LOS D D

43.66 42.73d_A, Approach Delay [s/veh] 0.0039.53

D DApproach LOS D A

42.41d_I, Intersection Delay [s/veh]

DIntersection LOS

0.764Intersection V/C

----------------Ring 4

----------------Ring 3

-------------87-Ring 2

-------------432Ring 1

Sequence
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0.605Volume to Capacity (v/c):

CLevel Of Service:

28.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 37: FOURTH STREET/PICO BOULEVARD

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

4th St4th StPico BlvdPico BlvdName

Intersection Setup

119512Bicycle Volume [bicycles/h]

45623934Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

584615104663103310558418159497248Total Analysis Volume [veh/h]

146154261778826146451512462Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95890.95890.95890.90310.90310.90310.94180.94180.94180.88760.88760.8876Peak Hour Factor

56059010060280309955017052441220Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

56059010060280309955017052441220Base Volume Input [veh/h]

4th St4th StPico BlvdPico BlvdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoYesNoYesNoMinimum Recall

2.62.62.62.62.62.62.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.02.02.02.02.02.02.0l1, Start-Up Lost Time [s]

10100161001017010160Pedestrian Clearance [s]

770770770770Walk [s]

2.02.02.02.02.02.02.02.02.02.02.02.0Vehicle Extension [s]

505021345020502915503420Split [s]

1.01.01.01.01.01.01.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.63.63.63.63.63.63.6Amber [s]

303030303030303015303030Maximum Green [s]

777777777777Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

4,5Auxiliary Signal Groups

447285861425Signal group

OverlapPermissProtectePermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

85.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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391.11545.1479.45177.43183.9344.85341.62353.30139.16252.50257.85199.8995th-Percentile Queue Length [ft]

15.6421.813.187.107.361.7913.6614.135.5710.1010.318.0095th-Percentile Queue Length [veh]

259.11384.3744.1498.57102.1824.92219.99229.1777.31151.55155.57112.8050th-Percentile Queue Length [ft]

10.3615.371.773.944.091.008.809.173.096.066.224.5150th-Percentile Queue Length [veh]

NoYesNoNoNoNoYesNoNoNoNoYesCritical Lane Group

BCCCCEDDCCCCLane Group LOS

17.8532.1920.7129.2429.0955.9838.6737.9920.5529.5529.1924.20d, Delay for Lane Group [s/veh]

0.620.740.200.310.300.310.590.580.360.410.400.50X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.713.940.070.110.090.594.513.992.011.861.653.59d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.440.320.040.040.040.040.500.500.500.500.500.50k, delay calibration

15.1528.2520.6429.1329.0055.3934.1633.9918.5427.6927.5320.61d1, Uniform Delay [s]

941828521596648108566610502666713495c, Capacity [veh/h]

15621900116417501900820176419001052177519001087s, saturation flow rate [veh/h]

0.370.320.090.110.100.040.190.190.170.150.150.23(v / s)_i Volume / Saturation Flow Rate

0.600.440.440.340.340.340.320.320.490.370.370.49g / C, Green / Cycle

725252414141383858454558g_i, Effective Green Time [s]

0.002.600.002.602.602.602.602.600.002.602.600.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLCCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

29.15 29.2455.98 20.71 17.8532.1938.6724.20 29.34d_M, Delay for Movement [s/veh] 38.2629.55 20.55

C CE BC CDCMovement LOS C DC C

31.33 24.85d_A, Approach Delay [s/veh] 34.6227.77

C CApproach LOS C C

28.84d_I, Intersection Delay [s/veh]

CIntersection LOS

0.605Intersection V/C

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4-21Ring 1

Sequence
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ALevel Of Service:

8.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 158: APPIAN / SEASIDE TERRACE

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayAppian WaySeaside TerSeaside TerName

Intersection Setup

14481719Pedestrian Volume [ped/h]

00967055141111378338216Total Analysis Volume [veh/h]

002417143283208214Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.71550.71550.71550.76850.76850.76850.60710.60710.6071Peak Hour Factor

0077503910851060205010Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0077503910851060205010Base Volume Input [veh/h]

Appian WayAppian WaySeaside TerSeaside TerName

volumes
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AIntersection LOS

8.67Intersection Delay [s/veh]

AAAAApproach LOS

8.838.488.818.51Approach Delay [s/veh]

11.6015.7524.1914.9495th-Percentile Queue Length [ft]

0.460.630.970.6095th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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ALevel Of Service:

8.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

All-way stopControl Type:

Intersection 159: APPIAN / PICO

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0035.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Appian WayOcean WayPico BlvdName

Intersection Setup

101661694Pedestrian Volume [ped/h]

40111481415101423011104030Total Analysis Volume [veh/h]

1033734336833108Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.88040.88040.73860.73861.00000.87301.00000.87301.00001.00001.0000Peak Hour Factor

40101301011101243010104030Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.000.000.000.000.002.000.002.000.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

40101301011101243010104030Base Volume Input [veh/h]

Appian WayOcean WayPico BlvdName

volumes
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AIntersection LOS

8.55Intersection Delay [s/veh]

AAAAApproach LOS

9.127.828.228.26Approach Delay [s/veh]

25.053.9119.728.7395th-Percentile Queue Length [ft]

1.000.160.790.3595th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.394Volume to Capacity (v/c):

BLevel Of Service:

10.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 170: OCEAN AVENUE/BROADWAY

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveBroadwayName

Intersection Setup

52530Bicycle Volume [bicycles/h]

274280325Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

839158148804248159Total Analysis Volume [veh/h]

21039372016240Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95120.95120.95310.95310.88790.8879Peak Hour Factor

798150141766220141Total Hourly Volume [veh/h]

000000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

798150141766220141Base Volume Input [veh/h]

Ocean AveOcean AveBroadwayName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

2.62.62.62.62.62.6l2, Clearance Lost Time [s]

2.02.02.02.02.02.0l1, Start-Up Lost Time [s]

1212121200Pedestrian Clearance [s]

777700Walk [s]

2.02.02.02.02.02.0Vehicle Extension [s]

585858583232Split [s]

1.01.01.01.01.01.0All red [s]

3.63.63.63.63.63.6Amber [s]

262654545426Maximum Green [s]

777777Minimum Green [s]

-Lag---LeadLead / Lag

Auxiliary Signal Groups

448821Signal group

PermissivePermissivePermissivePermissiveProtectedProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

37.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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109.6174.7535.31103.69230.46137.6595th-Percentile Queue Length [ft]

4.382.991.414.159.225.5195th-Percentile Queue Length [veh]

60.8941.5319.6157.61135.1476.4750th-Percentile Queue Length [ft]

2.441.660.782.305.413.0650th-Percentile Queue Length [veh]

NoYesNoNoYesNoCritical Lane Group

ABAADCLane Group LOS

5.1110.764.395.0339.4233.36d, Delay for Lane Group [s/veh]

0.320.320.140.310.880.48X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.331.720.300.313.570.40d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.04k, delay calibration

4.779.044.094.7135.8532.96d1, Uniform Delay [s]

258649210222586281331c, Capacity [veh/h]

36186791430361815371810s, saturation flow rate [veh/h]

0.230.230.100.220.160.09(v / s)_i Volume / Saturation Flow Rate

0.720.720.720.720.180.18g / C, Green / Cycle

646464641616g_i, Effective Green Time [s]

2.602.602.602.602.602.60l2, Clearance Lost Time [s]

0.002.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLRCRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

4.39 10.76 5.1133.36d_M, Delay for Movement [s/veh] 5.0339.42

BA ACMovement LOS AD

6.004.93d_A, Approach Delay [s/veh] 37.05

AAApproach LOS D

10.93d_I, Intersection Delay [s/veh]

BIntersection LOS

0.394Intersection V/C

----------------Ring 4

----------------Ring 3

--------------82Ring 2

--------------41Ring 1

Sequence
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0.270Volume to Capacity (v/c):

ALevel Of Service:

6.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 176: Avenida Mazatlan/ Olympic Dr.

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Name

Intersection Setup

0000Bicycle Volume [bicycles/h]

19426990Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

00101600400197003430Total Analysis Volume [veh/h]

0034001004900860Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

00101600400197003430Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00101600400197003430Base Volume Input [veh/h]

Name

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.00.02.60.00.02.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.00.02.00.00.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0010001001000100Pedestrian Clearance [s]

007007070070Walk [s]

0.00.02.00.00.02.00.02.00.00.02.00.0Vehicle Extension [s]

0020002004000400Split [s]

0.00.01.00.00.01.00.01.00.00.01.00.0All red [s]

0.00.03.60.00.03.60.03.60.00.03.60.0Amber [s]

0030003003000300Maximum Green [s]

007007070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

004008060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

60Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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0.6715.8019.1615.9095th-Percentile Queue Length [ft]

0.030.630.770.6495th-Percentile Queue Length [veh]

0.378.7810.648.8350th-Percentile Queue Length [ft]

0.010.350.430.3550th-Percentile Queue Length [veh]

NoYesYesNoCritical Lane Group

AAAALane Group LOS

5.266.227.186.97d, Delay for Lane Group [s/veh]

0.020.320.430.39X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.000.110.240.11d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.040.040.040.04k, delay calibration

5.266.116.946.86d1, Uniform Delay [s]

626621457869c, Capacity [veh/h]

955131616763192s, saturation flow rate [veh/h]

0.010.150.120.11(v / s)_i Volume / Saturation Flow Rate

0.330.330.270.27g / C, Green / Cycle

8866g_i, Effective Green Time [s]

2.602.602.602.60l2, Clearance Lost Time [s]

2.002.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.60L, Total Lost Time per Cycle [s]

CCCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

0.00 6.226.22 5.26 5.260.000.000.00 6.97d_M, Delay for Movement [s/veh] 7.180.00 0.00

AA AAAMovement LOS A

6.22 5.26d_A, Approach Delay [s/veh] 7.186.97

A AApproach LOS A A

6.80d_I, Intersection Delay [s/veh]

AIntersection LOS

0.270Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.769Volume to Capacity (v/c):

FLevel Of Service:

78.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 177: Ocean Ave / Seaside Ter.

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Ocean AveOcean AveSeaside TerName

Intersection Setup

00249Pedestrian Volume [ped/h]

9916171055201220Total Analysis Volume [veh/h]

254042645300Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96000.96000.93001.00000.96001.0000Peak Hour Factor

951552981201170Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

951552981201170Base Volume Input [veh/h]

Ocean AveOcean AveSeaside TerName

volumes
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FIntersection LOS

3.43d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.4178.36d_A, Approach Delay [s/veh]

0.000.000.007.11121.190.0095th-Percentile Queue Length [ft]

0.000.000.000.284.850.0095th-Percentile Queue Length [veh]

AAACFMovement LOS

0.000.000.0022.2478.360.00d_M, Delay for Movement [s/veh]

0.000.020.010.090.770.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.329Volume to Capacity (v/c):

BLevel Of Service:

14.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 514: Main St & Olympic Dr

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

Main StName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

11415208134324203647142107327Total Analysis Volume [veh/h]

31045234815912363187Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81880.81880.89380.89381.00000.84241.00000.84241.00001.00001.0000Peak Hour Factor

11340170120290203047120107327Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

11340170120290203047120107327Base Volume Input [veh/h]

Main StName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

YesNoYesNoNoNoMinimum Recall

0.02.62.60.02.62.60.02.60.00.02.60.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0120012001200120Pedestrian Clearance [s]

070070070070Walk [s]

0.02.02.00.02.02.00.04.00.00.04.00.0Vehicle Extension [s]

04820040703000300Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.03.63.60.03.63.60.03.60.00.03.60.0Amber [s]

030150301503000300Maximum Green [s]

077077070070Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

047083060020Signal group

PermissPermissProtectePermissPermissProtectePermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

31.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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3.52169.1454.9653.18141.493.9669.88143.6669.5624.3095th-Percentile Queue Length [ft]

0.146.772.202.135.660.162.805.752.780.9795th-Percentile Queue Length [veh]

1.9693.9730.5429.5578.612.2038.8279.8138.6413.5050th-Percentile Queue Length [ft]

0.083.761.221.183.140.091.553.191.550.5450th-Percentile Queue Length [veh]

NoYesNoNoNoYesNoYesNoNoCritical Lane Group

AAAABACDCDLane Group LOS

6.479.025.489.1510.444.5531.2640.9831.1235.28d, Delay for Lane Group [s/veh]

0.010.350.240.140.300.030.240.560.230.11X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.020.820.660.330.690.000.522.780.460.27d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.500.040.150.150.150.15k, delay calibration

6.458.204.828.829.754.5430.7438.1930.6635.01d1, Uniform Delay [s]

100611838659301094798341252359250c, Capacity [veh/h]

161519001184161519009911765133618601336s, saturation flow rate [veh/h]

0.010.220.180.080.170.020.050.110.040.02(v / s)_i Volume / Saturation Flow Rate

0.620.620.700.580.580.700.190.190.190.19g / C, Green / Cycle

56566352526317171717g_i, Effective Green Time [s]

2.602.600.002.602.600.002.602.602.602.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

RCLRCLCLCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

10.44 9.154.55 5.48 6.479.0231.2635.28 31.12d_M, Delay for Movement [s/veh] 31.2631.12 40.98

B AA AA ACCMovement LOS D CC D

9.83 7.81d_A, Approach Delay [s/veh] 37.3932.14

A AApproach LOS C D

14.93d_I, Intersection Delay [s/veh]

BIntersection LOS

0.329Intersection V/C

----------------Ring 4

----------------Ring 3

------------876-Ring 2

------------432-Ring 1

Sequence
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0.674Volume to Capacity (v/c):

DLevel Of Service:

36.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 674: Ocean Ave/Olympic Drive Extension

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

0000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

ThruLeftRightThruU-turnRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundApproach

Ocean AveOcean AveName

Intersection Setup

7718102Bicycle Volume [bicycles/h]

60316Pedestrian Volume [ped/h]

0000000Local Bus Stopping Rate [/h]

0000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

16241985010773415679Total Analysis Volume [veh/h]

406501326983920Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95900.95901.00000.88500.88500.75700.7570Peak Hour Factor

1557190509533011860Total Hourly Volume [veh/h]

0000000Right-Turn on Red Volume [veh/h]

0000000Other Volume [veh/h]

0000000Existing Site Adjustment Volume [veh/h]

0000000Pass-by Trips [veh/h]

0000000Diverted Trips [veh/h]

0000000Site-Generated Trips [veh/h]

0000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1557190509533011860Base Volume Input [veh/h]

Ocean AveOcean AveName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoPedestrian Recall

NoNoNoNoNoMaximum Recall

YesNoYesNoNoMinimum Recall

2.62.60.02.62.60.02.6l2, Clearance Lost Time [s]

2.02.00.02.02.00.02.0l1, Start-Up Lost Time [s]

000120021Pedestrian Clearance [s]

0000007Walk [s]

2.02.00.02.02.00.02.0Vehicle Extension [s]

811208112027Split [s]

1.01.00.01.01.00.01.0All red [s]

3.63.60.03.63.60.03.6Amber [s]

301503015030Maximum Green [s]

7507507Minimum Green [s]

-Lead--Lead-LeadLead / Lag

Auxiliary Signal Groups

4708306Signal group

PermissiveProtectedPermissivePermissiveProtectedPSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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484.24541.78336.75340.188.75340.5995th-Percentile Queue Length [ft]

19.3721.6713.4713.610.3513.6295th-Percentile Queue Length [veh]

334.31332.12216.19218.874.86219.1950th-Percentile Queue Length [ft]

13.3713.288.658.750.198.7750th-Percentile Queue Length [veh]

YesNoNoNoYesYesCritical Lane Group

BFBBBELane Group LOS

14.58300.4414.6014.5411.6875.25d, Delay for Lane Group [s/veh]

0.741.470.540.540.130.92X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.36245.622.031.990.0826.50d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.040.28k, delay calibration

12.2254.8112.5712.5511.6148.75d1, Uniform Delay [s]

218113510341052268255c, Capacity [veh/h]

31921597164716763671478s, saturation flow rate [veh/h]

0.510.120.340.340.090.16(v / s)_i Volume / Saturation Flow Rate

0.680.080.630.630.750.17g / C, Green / Cycle

821075759021g_i, Effective Green Time [s]

2.602.602.602.600.002.60l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.604.604.604.604.604.60L, Total Lost Time per Cycle [s]

CLCCLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

14.60 300.4414.57 14.5875.25d_M, Delay for Movement [s/veh] 11.6875.25

BB BFEMovement LOS BE

14.49 45.64d_A, Approach Delay [s/veh] 75.25

DBApproach LOS E

36.56d_I, Intersection Delay [s/veh]

DIntersection LOS

0.674Intersection V/C

----------------Ring 4

----------------Ring 3

------------87-6Ring 2

------------43--Ring 1

Sequence
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ALevel Of Service:

7.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2000Analysis Method:

All-way stopControl Type:

Intersection 1023808: APPIAN WAY/ MOSS AVE

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundApproach

Appian WayAppian WayMoss AveName

Intersection Setup

4613Pedestrian Volume [ped/h]

0106370770Total Analysis Volume [veh/h]

031618190Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.0000Peak Hour Factor

0106370770Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0106370770Base Volume Input [veh/h]

Appian WayAppian WayMoss AveName

volumes
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AIntersection LOS

7.53Intersection Delay [s/veh]

AAAApproach LOS

7.077.926.92Approach Delay [s/veh]

0.8513.556.2795th-Percentile Queue Length [ft]

0.030.540.2595th-Percentile Queue Length [veh]

Movement, Approach, & Intersection Results

Lanes

Intersection Settings
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0.211Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 1492285: PCH / Lot1 North

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

45.0040.0035.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruThruLeftLeftRightRightLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundNortheastboundNorthboundApproach

Pa-CaMoomat Ahiko WayPa-CaName

Intersection Setup

0000Pedestrian Volume [ped/h]

01000023000000Total Analysis Volume [veh/h]

0000005800000Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

01000023000000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01000023000000Base Volume Input [veh/h]

Pa-CaMoomat Ahiko WayPa-CaName

volumes
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AIntersection LOS

9.15d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.000.009.199.01d_A, Approach Delay [s/veh]

0.000.000.000.000.000.0019.920.000.000.000.000.0095th-Percentile Queue Length [ft]

0.000.000.000.000.000.000.800.000.000.000.000.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.000.000.009.190.000.000.009.010.00d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.210.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



 

 

APPENDIX D1:  

APROVAL YEAR (2017) RELATED PROJECTS 

 



PROJECT STATUS PROJECT SIZE DEMO PARCEL PARCEL ADDRESS PARCE SIZE

1 Under construction Mixed-Use DA 60.50 11.67 4291014005 1318 2ND ST 11.67

2 Under construction Residential 4.00 4.00 4292027004 1012 2ND ST 0.00

5 Under construction Residential 3.00 1.00 4289015034 2316 3RD ST 1.00

6 Under construction 5-Unit Condominium 5.00 0.00 4292015059 947 4TH ST 1.00

8 Under construction 3-Unit condo 3.00 2.00 4289011021 1919 4TH ST 0.00

9 Under construction Residential 3.00 8.00 4292015002 908 5TH ST 0.00

10 Under construction Residential 2.00 0.00 4292015011 954 5TH ST 2.00

12 Under construction 5-Unit Condominium 5.00 0.00 4292015058 914 5TH ST 1.00

17 Under construction Mixed-Use DA 59.60 0.00 4291008021 1317 7TH ST 0.00

20 Final Residential 2.00 0.00 4283021007 1827 9TH ST 2.00

21 Under construction 5-Unit Condominium 5.00 0.00 4282008069 900 WILSHIRE BLVD 21.49

36 Under construction 8-unit Condominium 8.00 4.00 4283027008 1837 12TH ST 0.00

37 Under construction Condominium 19.00 0.00 4282021021 1433 14TH ST 0.00

39 Under construction Media Production 7.41 0.00 4282034016 1523 14TH ST 1.00

41 Under construction 5-Unit Condominium 5.00 2.00 4281002017 943 16TH ST 3.00

50 Under construction Residential 6.00 1.00 4275010018 1433 18TH ST 2.00

51 Final Senior Housing (affordable) FAME 18.00 3.00 4274027024 1753 18TH ST 0.00

61 Under construction Residential 2.00 0.00 4274020001 1959 20TH ST 1.00

62 Final Industrial 1.00 0.00 4275024010 1645 21ST ST 0.36

63 Under construction Residential 3.00 2.00 4276019012 1236 25TH ST 0.00

67 Under construction Mixed-Use 55.30 15.00 4291008023 1307 7TH ST 0.00

70 Under construction Mixed-Use 134.00 35.29 4291019026 525 BROADWAY 0.00

79 Under construction Affordable Housing (Step Up on Fifth) 34.00 0.00 4290010004 520 COLORADO AVE 0.00

80 Under construction 26- Affordable Housing Units 26.00 0.00 4291022012 711 COLORADO AVE 0.00

83 Under construction SM Place Movie Theater 1239.00 0.00 4291026022
395 SANTA MONICA 

PLACE
475.74

86 Under construction 6-Unit Condominium 6.00 0.00 4266001055 1171 FRANKLIN ST 0.00

APPENDIX D1
LIST OF RELATED PROJECTS FOR APPROAVAL YEAR (2017)



PROJECT STATUS PROJECT SIZE DEMO PARCEL PARCEL ADDRESS PARCE SIZE

APPENDIX D1
LIST OF RELATED PROJECTS FOR APPROAVAL YEAR (2017)

87 Under construction Condominiums 4.00 4.00 4268006028 1621 FRANKLIN ST 4.00

88.1 Final 45-Unit Affordable Condominium 10.00 2.00 4274003027 1943 HIGH PL 0.00
88.2 Final 45-Unit Affordable Condominium 10.00 2.00 4274003028 1949 HIGH PL 0.00
88.3 Final 45-Unit Affordable Condominium 10.00 2.00 4274003029 1955 HIGH PL 0.00
88.4 Final 45-Unit Affordable Condominium 15.00 1.00 4274003030 1959 HIGH PL 0.00

90 Under construction Residential/retail building 1.00 0.00 4289015025 207 HOLLISTER AVE 0.00

92 Final 4-Unit Townhomes 4.00 4.00 4293011003 612 LINCOLN BLVD 4.00

94 Final Walgreens (conversion of existing retail) 12.00 12.00 4284001001 1907 LINCOLN BLVD 0.00

97 Final Retail/Office 2.90 0.00 4289015024 2321 MAIN ST 0.00

100 Under construction Residential 2.00 1.00 4272023023 2438 OCEAN PARK BLVD 0.00

101 Under construction Remodel of Existing 47 apts 47.00 47.00 4293003021 301 OCEAN AVE 47.00

109 Final 3-Unit Condo 3.00 1.00 4266016044 1127 PRINCETON ST 1.00
119 Final Pico Branch Library 7.50 0.00 4274024900 2200 VIRGINIA AVE 0.00

121 Under construction Residential 5.00 0.00 4282008069 900 WILSHIRE BLVD 21.49

126 Under construction 6-Unit Condominium 6.00 5.00 4267011011 1319 YALE ST 0.00

128.1 Final Civic Center Specific Plan 253.00 0.00 4290015907 1707 OCEAN AVE 0.00

128.2 Under construction Civic Center Specific Plan 143.00 0.00 4290014905 1749 OCEAN AVE 0.00

132 Under construction New Courtyard by Marriot DA 78.75 22.10 4291025011 1554 5TH ST 0.00

133 Under construction New Hampton Inn and Suites DA 78.75 22.08 4291024030 501 COLORADO AVE 20.97

176 Pending
Cadillac Mixed Use Development (City 

of Los Angeles)
783.00 0.00

177 Pending Green Hollow Square (City of LA) 73.30 0.00
178 Pending Mixed Use  (Casden)  (City of LA) 604.51 0.00

179 Final Residential (City of LA Pico/Centinela) 95.00 0.00

180
project did not 

proceed
Mixed-Use (City of LA) 10.00 0.00



 

 

APPENDIX D2:  

FUTURE YEAR (2025) RELATED PROJECTS 



PROJECT STATUS PROJECT SIZE DEMO PARCEL PARCEL ADDRESS PARCEL SIZE

1 Under construction Mixed-Use DA 60.50 11.67 4291014005 1318 2ND ST 11.67

2 Under construction Residential 4.00 4.00 4292027004 1012 2ND ST 0.00

5 Under construction Residential 3.00 1.00 4289015034 2316 3RD ST 1.00

6 Under construction 5-Unit Condominium 5.00 0.00 4292015059 947 4TH ST 1.00

7 Approved
Retail/Office (Michael's 
Building)

55.70 26.19 4291018018 1427 4TH ST 0.00

8 Under construction 3-Unit condo 3.00 2.00 4289011021 1919 4TH ST 0.00

9 Under construction Residential 3.00 8.00 4292015002 908 5TH ST 0.00

10 Under construction Residential 2.00 0.00 4292015011 954 5TH ST 2.00

12 Under construction 5-Unit Condominium 5.00 0.00 4292015058 914 5TH ST 1.00

17 Under construction Mixed-Use DA 59.60 0.00 4291008021 1317 7TH ST 0.00

18 Approved Senior Housing (affordable) 26.00 0.00 4291023002 1514 7TH ST 0.00

20 Final Residential 2.00 0.00 4283021007 1827 9TH ST 2.00

21 Under construction 5-Unit Condominium 5.00 0.00 4282008069 900 WILSHIRE BLVD 21.49

28 Final 2301 10th Street (3 unit condo) 3.00 1.00 4284012012 2301 10TH ST 0.00

31 Approved 8-Unit Condominium 8.00 6.00 4282025010 1444 11TH ST 6.00
32 Approved 5-Unit Condominium 6.00 1.00 4282030004 1518 11TH ST 1.00
33 Approved 5-Unit Condominium 5.00 3.00 4282031020 1533 11TH ST 3.00

36 Under construction 8-unit Condominium 8.00 4.00 4283027008 1837 12TH ST 0.00

37 Under construction Condominium 19.00 0.00 4282021021 1433 14TH ST 0.00

38 Approved 6-Unit Condominium 6.00 1.00 4282022007 1434 14TH ST 1.00

39 Under construction Media Production 7.41 0.00 4282034016 1523 14TH ST 1.00

41 Under construction 5-Unit Condominium 5.00 2.00 4281002017 943 16TH ST 3.00

43 Approved 11-Unit Condominium 11.00 1.00 4283032011 1803 16TH ST 2.00

46 Approved
Residential (5 condos/1 low 
income)

6.00 2.00 4274013004 1807 17TH ST 1.00

48 Approved 6 Unit Condominium 6.00 0.00 4274015020 1949 17TH ST 2.00
49 Approved 3-Unit Condo 3.00 2.00 4276010009 1136 18TH ST 2.00

50 Under construction Residential 6.00 1.00 4275010018 1433 18TH ST 2.00

51 Final
Senior Housing (affordable) 
FAME

18.00 3.00 4274027024 1753 18TH ST 0.00

56 Approved Mixed artist studio and Office 4.90 0.00 4276028026 1347 19TH ST 6.00

61 Under construction Residential 2.00 0.00 4274020001 1959 20TH ST 1.00

62 Final Industrial 1.00 0.00 4275024010 1645 21ST ST 0.36

63 Under construction Residential 3.00 2.00 4276019012 1236 25TH ST 0.00

65 Approved 8-Unit Condominium 8.00 2.00 4270004011 2323 28TH ST 1.00

67 Under construction Mixed-Use 55.30 15.00 4291008023 1307 7TH ST 0.00

69 Approved Mixed-Use 60.10 1.50 4291018013 401 BROADWAY 1.50

70 Under construction Mixed-Use 134.00 35.29 4291019026 525 BROADWAY 0.00

79 Under construction
Affordable Housing (Step Up 
on Fifth)

34.00 0.00 4290010004 520 COLORADO AVE 0.00

APPENDIX D2
LIST OF RELATED PROJECTS FOR APPROAVAL YEAR (2025)
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80 Under construction 26 Affordable Housing Units 26.00 0.00 4291022012 711 COLORADO AVE 0.00

81 Approved Lionsgate/Post Production DA 180.00 38.00 4268002001 2834 COLORADO AVE 21.97

82 Approved
Village Trailer Park - mixed-use  
DA

391.14 108.00 4268002009 2930 COLORADO AVE 0.00

83 Under construction SM Place Movie Theater 1239.00 0.00 4291026022 395 SANTA MONICA PLACE 475.74

86 Under construction 6-Unit Condominium 6.00 0.00 4266001055 1171 FRANKLIN ST 0.00

87 Under construction Condominiums 4.00 4.00 4268006028 1621 FRANKLIN ST 4.00

88.1 Final
45-Unit Affordable 
Condominium

10.00 2.00 4274003027 1943 HIGH PL 0.00

88.2 Final
45-Unit Affordable 
Condominium

10.00 2.00 4274003028 1949 HIGH PL 0.00

88.3 Final
45-Unit Affordable 
Condominium

10.00 2.00 4274003029 1955 HIGH PL 0.00

88.4 Final
45-Unit Affordable 
Condominium

15.00 1.00 4274003030 1959 HIGH PL 0.00

90 Under construction Residential/retail building 1.00 0.00 4289015025 207 HOLLISTER AVE 0.00

92 Final 4-Unit Townhomes 4.00 4.00 4293011003 612 LINCOLN BLVD 4

94 Final
Walgreens (conversion of 
existing retail)

12.00 12.00 4284001001 1907 LINCOLN BLVD 0

95 Approved 2-story commercial 2.64 1.40 4287032016 3204 LINCOLN BLVD 0
97 Final Retail/Office 2.90 0.00 4289015024 2321 MAIN ST 0

100 Under construction Residential 2.00 1.00 4272023023 2438 OCEAN PARK BLVD 0.00

101 Under construction Remodel of Existing 47 apts 47.00 47.00 4293003021 301 OCEAN AVE 47.00

109 Final 3-Unit Condo 3.00 1.00 4266016044 1127 PRINCETON ST 1.00
110 Final Mayfair Theater 47.70 9.33 4291016020 214 SANTA MONICA BLVD 0.00
112 Approved Mixed-Use DA (Mini) 33.75 0.00 4282021020 1402 SANTA MONICA BLVD 0.00
113 Approved Affordable Housing 50.00 8.00 4267011020 1349 YALE ST 5.75
119 Final Pico Branch Library 7.50 0.00 4274024900 2200 VIRGINIA AVE 0.00

121 Under construction Residential 5.00 0.00 4282008069 900 WILSHIRE BLVD 21.49

122 Approved
Mixed-Use 
Condos/Commercial

55.00 0.00 4276017001 2300 WILSHIRE BLVD 0.00

123 Approved Mixed-Use Hotel 166.57 35.78 4291007019 702 WILSHIRE BLVD 8.13

126 Under construction 6-Unit Condominium 6.00 5.00 4267011011 1319 YALE ST 0.00

127 Final Santa Monica UCLA Hospital 330.00 0.00 4282002901 1233 15TH ST 465.11

128.1 Final Civic Center Specific Plan 253.00 0.00 4290015907 1707 OCEAN AVE 0.00

128.2 Under construction Civic Center Specific Plan 143.00 0.00 4290014905 1749 OCEAN AVE 0.00

128.3 Approved Civic Center Specific Plan 40.00 0.00 4290012902 1685 MAIN ST 54.80
128.4 Approved Civic Center Specific Plan 33.50 0.00 4290013901 1855 MAIN ST 87.00

132 Under construction New Courtyard by Marriot DA 78.75 22.10 4291025011 1554 5TH ST 0.00

133 Under construction
New Hampton Inn and Suites 
DA

78.75 22.08 4291024030 501 COLORADO AVE 20.97

137 Pending 4th/Arizona 426.00 28.25 4291011014 1301 4TH ST 10.00
138 Pending AMC Movie Theater DA 2171.75 0.00 4291012900 1318 4TH ST 0.00
139 Pending Mixed-Use DA 71.50 10.88 4291019020 1423 5TH ST 5.88
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140 Pending Mixed-Use affordable housing 57.30 7.50 4291019018 1437 5TH ST 0.00

141 Pending 1235 5th Street DA 28.36 0.00 4291005014 1235 5TH ST 28.00
142 Pending Mixed-Use DA 68.62 7.50 4291009805 1314 7TH ST 0.00

144 Pending
15-Unit Condominium (Turtle 
Villas)

13.00 0.00 4282005053 1200 WILSHIRE BLVD 0.00

145 Pending
21-Unit Condominium/2020 
Virginia

21.00 15.00 4274026001 2002 21ST ST 5.00

146 Pending Mixed-Use DA 28.63 4.77 4291006029 603 ARIZONA AVE 29.95
147 Pending Skilled Nursing Facility 50.00 48.00 4282006012 1131 ARIZONA AVE 0.00

148 Pending
500 Broadway DA (Fred Segal) 
Site

327.20 35.08 4291024028 500 BROADWAY 35.07

149 Pending
Mixed-Use DA (Performance 
Bicycles)

71.04 8.29 4291019027 501 BROADWAY 8.29

150 Pending Wyndam Hotel DA 174.73 67.35 4290015026 120 COLORADO AVE 65.78
151 Pending Mixed-Use DA 80.60 5.05 4291024014 525 COLORADO AVE 36.10
152 Pending Mixed-Use DA 62.59 19.14 4282034009 1431 COLORADO AVE 8.82

153 Pending Mixed-Use DA (Fritto misto) 71.75 7.40 4291023010 609 COLORADO AVE 14.80

154 Pending Mixed-Use DA 192.65 40.45 4275016011 2043 COLORADO AVE 54.65
155 Pending Roberts Center DA 266.60 82.60 4268002012 2848 COLORADO AVE 3.82
157 Pending 6-Unit Condominium 6.00 3.00 4281019007 1134 EUCLID ST 3.00
158 Pending Mixed-Use DA 62.60 6.60 4291008025 1318 LINCOLN BLVD 3.30

159.1 Pending
Mixed-Use DA (Upscale 
furniture building)

60.00 0.00 4282027018 1437 LINCOLN BLVD 3.07

159.2 Pending
Mixed-Use DA (Upscale 
furniture building)

2.61 15.57 4282027028 1443 LINCOLN BLVD 12.50

160 Pending Mixed-Use DA (Denny's site) 113.68 4.28 4291022024 1560 LINCOLN BLVD 4.28

161 Pending Mixed-Use DA (Norm's site) 100.69 4.24 4283001001 1601 LINCOLN BLVD 4.24

162 Pending Mixed-Use DA (Wertz Bros site) 64.56 20.54 4283001002 1613 LINCOLN BLVD 20.54

163 Pending
Mixed-Use DA (Aarons 
brothers)

37.83 9.94 4283003012 1641 LINCOLN BLVD 9.94

164 Pending
Mixed-Use DA (Joann's Fabric 
site)

84.33 21.93 4283002006 1637 LINCOLN BLVD 21.93

165 Pending Mixed-Use DA 80.68 21.18 4290002008 1650 LINCOLN BLVD 0.21
166 Pending Mixed-Use DA 75.50 4.72 4290002006 1660 LINCOLN BLVD 6.00
167 Pending 2919 Lincoln/802 Ashland 10.00 0.00 4285027031 2919 LINCOLN BLVD 2.38

168 Pending
Miramar Hotel Revitilization 
Plan DA

506.72 293.40 4292028001 1133 OCEAN AVE 221.04

169 Pending Mixed-Use DA (bowling alley) 111.10 24.01 4289019019 234 PICO BLVD 24.01

170 Pending Mixed-Use DA (rental housing) 32.00 0.00 4284017041 1122 PICO BLVD 15.00

171 Pending
Hotel/Mixed-Use DA (Ocean 
Avenue)

288.52 27.00 4291014025 101 SANTA MONICA BLVD 24.39

172 Pending Toyota Dealership DA 55.45 0.00 4282020003 1530 SANTA MONICA BLVD 6.00
173 Pending Mixed-Use 38.10 18.00 4275010024 1802 SANTA MONICA BLVD 0.00
174 Pending Mixed-Use DA 32.20 3.95 4267017002 3008 SANTA MONICA BLVD 3.95
175 Pending Mixed-Use DA 112.00 7.77 4267003003 3032 WILSHIRE BLVD 7.77

176 Pending 100 Parking spaces in Lot1 N - - - - -
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I. PURPOSE OF STUDY 

The purpose of this visual impact assessment (VIA) is to document potential visual impacts 
caused by the proposed project and propose measures to lessen any detrimental impacts that 
are identified. Visual impacts are demonstrated by identifying visual resources in the project 
area, measuring the amount of change that would occur as a result of the project, and 
predicting how the affected public would respond to or perceive those changes. 

II. PROJECT DESCRIPTION 

The City of Santa Monica (City) and the California Department of Transportation (Caltrans) are 
proposing the replacement of the Santa Monica Pier Bridge. The proposed project would be 
subject to both the California Environmental Quality Act (CEQA) and the federal National 
Environmental Policy Act (NEPA). The City of Santa Monica is the lead agency under CEQA and 
Caltrans is the lead agency under NEPA. Figure 1 and Figure 2 show the regional location and 
project vicinity, respectively. 

No-Build Alternative 

Under the No-Build Alternative, replacement of the structurally deficient Pier Bridge would not 
occur. The use of the existing bridge structure by pedestrians, bicyclists, and motorists would 
continue as it does today. The existing bridge would continue to fail to meet current seismic 
standards, would not sufficiently and safely accommodate users during peak demand, and 
would not meet Americans with Disabilities Act (ADA) standards. The No-Build Alternative 
serves as a baseline to measure the build alternatives against, in terms of potential 
environmental impacts. 

Build Alternatives 

The proposed project would include the replacement of the existing, structurally deficient Pier 
Bridge with a new safer, multi-modal bridge to meet current seismic and ADA standards. Bridge 
replacement would also include the improvements at the west and east bridge approaches, and 
on the Pier. This section describes the proposed action and the project alternatives that have 
been developed to meet the identified purpose and need of the project, while avoiding or 
minimizing environmental impacts. Three build alternatives are being considered and are: 

• Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary 
Vehicle Access Bridge on Moss Avenue During Construction 

• Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary Vehicle 
Access Ramp North of the Pier and the Existing Bridge During Construction 

• Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement Bridge 
for Pedestrian, Bicycle, Emergency and Limited Access at the Existing Alignment and New 
Permanent Vehicle Only Bridge at Moss Avenue 
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The build alternatives are further described below. For a much more detailed description of the 
project, please see the project description chapter of the project EIR/EA document. 

Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary 
Vehicle Access Bridge on Moss Avenue During Construction 

Alternative 1 would demolish the existing bridge entirely; provide a new wider bridge located in 
the same alignment of the existing Pier Bridge, and a temporary vehicular bridge on Moss 
Avenue connecting Appian Way to the pier deck parking during construction. The replacement 
bridge would be approximately 490 feet long and approximately 64 feet wide, a total of 
approximately 30 feet wider than the existing bridge. The additional width is to provide an ADA 
accessible path, bicycle lanes, and wider sidewalks to safely serve the volume of pedestrians. 
Pedestrian access from the Ocean Avenue and Colorado Avenue intersection would be 
provided with a temporary bridge during construction. 

The west and east bridge approaches at the Pier and within Colorado Avenue public right-of-
way, respectively, would be widened to match the width of the new bridge. The new bridge 
roadway would be shifted approximately 14 feet north of the existing west and east bridge 
approaches. The western bridge approach on the Pier deck would be widened by approximately 
21 feet for a length of approximately 240 feet. Similarly, the eastern bridge approach would be 
widened resulting in the reduction of the width of the Colorado Avenue side street adjacent to 
The Lobster Restaurant coming from Moomat Ahiko Way, to 12 feet and a length of 
approximately 120 feet from Ocean Avenue. 

The new bridge cross section shown in Figure 3 would include the following project features: 

• A 12-foot-wide vehicular lanes in each direction 

• A 5-foot-wide bicycle lanes in each direction 

• A 12-foot-wide sidewalk at the north side 

• ADA-compliant route  

The following paragraphs describe the various elements of the construction scenario under 
Alternative 1. 

Temporary Vehicular Bridge to the Pier Deck on Moss Avenue during Construction 

Access to the Pier deck for public parking, delivery vehicles, and emergency vehicles would be 
maintained during construction with a temporary bridge constructed on Moss Avenue from the 
intersection of Appian Way to the Pier. The bridge would span over Ocean Front Walk and 
connect to the Pier where there are parking spaces next to an ADA ramp on the southeast end 
of the pier. California Fire Code Title 24 Part 9 Section 503.2.1 requires a minimum vertical 
clearance of 13 feet, 6 inches over Ocean Front Walk for emergency vehicles.  
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The temporary bridge width would be less than 29 feet (the width of Moss Avenue public-right-
of-way) so that it would not extend beyond City right-of-way and encroach onto the adjacent 
properties north and south of Moss Avenue. Shallow excavations would occur on Moss Avenue 
for the construction of the temporary foundations.  

Adjacent to the southeastern portion of the Pier, there are two existing ADA ramps on both 
sides of an octagonal stairway and a retaining wall with bench seating. The construction of the 
bridge would include removal of portions of the retaining wall and bench seating. The ADA 
ramp south of the stairs would be closed during construction of the project; however the north 
ADA ramp would be available to access the Pier from Ocean Front Walk. A concrete pylon 
lamppost on Ocean Front Walk is also in the alignment of the bridge and would be removed for 
construction.  

Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary Vehicle 
Access Ramp North of the Pier and the Existing Bridge During Construction 

Alternative 2 would demolish the existing bridge entirely and provide a new wider bridge with 
the same size and lane capacity as Alternative 1. The replacement bridge for Alternative 2 is the 
same as Alternative 1, but with a different location for temporary vehicular access during 
construction. Vehicle access during the construction would be provided with a temporary 
vehicle ramp from Parking Lot 1 North. Pedestrian access from the Ocean Avenue / Colorado 
Avenue intersection during the construction would be provided with a temporary bridge. 

The new bridge cross section shown in Figure 4 would include the following project features: 

• A 12-foot-wide vehicular lane in each direction 

• A 5-foot-wide bicycle lane in each direction 

• A 12-foot-wide sidewalk at the north side 

• ADA-compliant route 

Temporary Vehicle Ramp to the Pier Deck from Parking Lot 1 North during Construction 

Under Alternative 2, vehicle access to the Pier during construction would occur via a temporary 
vehicular ramp in Lot 1 North, on the north side of the Pier and to the west of the existing 
bridge alignment.  

Alternative 3 (Locally Preferred Alternative): Two New Bridges- New Replacement Bridge for 
Pedestrian, Bicycle, Emergency and Limited Access at the Existing Alignment and New 
Permanent Vehicle-Only Bridge at Moss Avenue 

Under Alternative 3, two new bridges would be constructed. The existing Pier Bridge would be 
replaced with a new bridge that has the same width between 32.5 feet and 40 feet, in the same 
location as the existing alignment. The replacement bridge would be designed primarily for 
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pedestrian and bicycle use and ADA access, but would also serve the purpose of providing access 
for emergency vehicles and possibly limited access for delivery vehicles during off-peak hours. 

The new replacement bridge cross section shown in Figure 5 would include the following 
project features: 

• A 22-foot-wide path primarily for pedestrian and bicycle use, 

• An ADA-compliant route 

• No public vehicle access for pier public parking and pickups/dropoffs 
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Permanent Public Vehicle Access to the Pier at New Moss Avenue Bridge 

Under Alternative 3 a second bridge would be constructed at Moss Avenue for public vehicular 
access to the Pier deck parking lot and the Pier. The bridge would be designed for vehicular use, 
be approximately 150 feet long, and be within the 29 feet width of the existing City right-of-way 
to accommodate two vehicle lanes and barriers. The bridge would span over Ocean Front Walk 
and provide a minimum vertical clearance of 13 feet 6 inches per California Fire Code Title 24 
Part 9 Section 503.2.1. The construction of the Moss Avenue Bridge would be staged with the 
Pier Bridge construction to provide continuous vehicular access to the Pier during construction 
of the project, eliminating the need for a temporary vehicular bridge. 

Lot 1 South has two exiting driveways and the new bridge would require the permanent closure 
of the Moss Avenue exit. To construct this bridge, the retaining walls along Moss Avenue 
adjacent to the private property on the north and adjacent to Lot 1 South would need to be 
removed and reconstructed. This would require temporary construction easements on these 
properties.  

At the southeast end of the Pier, the ADA ramp, portions of the retaining wall, and bench 
seating would be permanently removed. Due to limited vertical clearance the ADA ramp cannot 
be reconstructed at this location, however there is an ADA ramp north of this location that 
provides access to the Pier. The pylon lamppost on Ocean Front Walk would be in the 
alignment of the bridge and would be removed.  

The Pier deck at the connection of the Moss Avenue Bridge would need to be reconstructed to 
accommodate the bridge. As previously discussed for the Moss Avenue Temporary Bridge, the 
pier deck would be strengthened for a new fire lane, requiring temporary loss of parking. 

Common Features of the Build Alternatives 

The overall duration of construction for the build alternatives is projected to be 24 months. The 
following features are common to all of the build alternatives, and are described in detail 
below.  

ADA Compliant Route 

The Pier Bridge replacement structure will be located in the same alignment and be 
approximately the same length as the existing bridge, therefore it will have the same slope of 
approximately 10% and not be compliant the ADA, as discussed in the earlier Section 1.2.2 
Project Need, under the subheading. For ADA compliance a route will be located on the south 
side of and parallel to the Pier Bridge and on the south side of the Pier Sign. Two options are 
considered to provide ADA access, Option A includes a 5% sloped straight path with an 
elevator, and Option B has a fixed structural walkway that consists of a series of curved ramps 
and landings. 
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Option A proposes a third ADA compliant pedestrian-only bridge with a combination of either 
one or two elevators, and an escalator and/or stairs. The ADA compliant path would be 
approximately 10 feet wide with a 5% grade leading to an elevated landing next to the pier 
deck. The landing will connect to an elevator(s) that provides access to the pier deck and down 
to Ocean Front Walk as well. The landing will also connect to either escalators or stairs, or both, 
that lead to the pier deck. The escalator(s) and stairs are provided to accommodate pedestrian 
crowds that are expected to use the pedestrian-only bridge. The elevator would require a 
machine room to accommodate equipment for its operation, and is proposed to be located 
under the Pier Bridge.  

Option B proposes an approximate 5.3 feet wide walkway cantilevered from the side of the Pier 
Bridge that is comprised of a series of sloped ramps with a maximum grade of 8.33% and 
landings as per ADA code. Each individual ramp is approximately30 feet long and is followed by 
a landing that is a minimum 5 feet long. The entire length of the ADA path is approximately 936 
feet long from the bridge abutment to the Pier level, approximately and 450 feet longer than 
the pier bridge replacement structure. In order to match the same length, the ADA ramps are 
shaped as semicircles.  

The walkway would extend the full length of the Pier Bridge and be approximately 5.3’ wide. 
For Alternatives 1 and 2, to provide space for the route, a retaining wall will be constructed in 
Colorado Avenue, adjacent to the Lobster Restaurant, reducing the street width from 17 feet to 
12 feet.  

The Pier Sign 

The Pier Sign, located at the eastern end of the Pier Bridge just west of the Ocean 
Avenue/Colorado Avenue intersection, is a historically significant structure and an iconic 
feature of the City. It is a State Historic Landmark. The Pier Sign and its foundations will be 
protected in place during construction of this project. The replacement bridge structure will be 
designed to preserve the Pier Sign in its existing location. 

Temporary Pedestrian Bridge 

During the demolition of the existing Pier Bridge and construction of the new replacement 
bridge, general public pedestrian access between the Pier and the Ocean Avenue / Colorado 
Avenue intersection would be maintained through construction of a temporary pedestrian 
bridge adjacent to the south of the Pier Bridge.  

The temporary pedestrian bridge would be set back approximately 5 feet south from the 
existing bridge to allow for safe demolition and construction of the new bridge. The temporary 
bridge would stay within City right-of-way and be approximately 4 feet from existing buildings 
to the south and be accessed via the Ocean Avenue / Colorado Avenue Intersection. The 
temporary pedestrian bridge would have a similar 10% grade as the existing bridge and would 
be 8 feet in width. 
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Construction Staging 

The project site is surrounded by existing residential properties, businesses, roads, public 
walkways, a park, and structures on all sides and underneath the bridge. Given the constraints 
around the bridge, construction access for the project is proposed on the north side of the 
bridge. Construction access on the south side is limited by private residences, businesses, and 
structures. These constraints would not provide sufficient space for construction work to safely 
proceed from the south. In addition, the temporary pedestrian bridge would further constrain 
the amount of space to work south of the pier. 

Pier Structural Modifications 

The Pier structure would be affected by the construction of this project. To remove the existing 
bridge, portions of the Pier that connect to the bridge would be partially removed to facilitate 
the use of demolition equipment. For all the alternatives where the new bridge connects with 
the Pier, deck reconstruction of the Pier would be needed to facilitate joining of the two 
structures. The temporary pedestrian bridge located on the south side will touch down on the 
Pier deck over the aquarium and the Pier deck would be modified at this location. Portions of 
the Pier deck under the escalators will be removed to accommodate the escalator trusses and 
their structural supports. The Pier under the stairs will be strengthened to support the weight 
of the stair structure. 

All of the modifications to the Pier that are visible would be reconstructed and replaced in kind 
so as to maintain the historic character of the Pier.  

III. PROJECT LOCATION AND SETTING 

The project location and setting provides the context for determining the type and severity of 
changes to the existing visual environment. The terms visual character and visual quality are 
defined below and are used to further describe the visual environment. The project setting is 
also referred to as the corridor or project corridor which is defined as the area of land that is 
visible from, adjacent to, and outside the highway right-of-way, and is determined by 
topography, vegetation, and viewing distance. 

The proposed project is located in the City of Santa Monica, and lies on the western edge of Los 
Angeles County abutting the Pacific Ocean. The region is characterized by the Greater Los 
Angeles Metropolitan area and generally consists of a sprawling core of existing cities that are 
highly urbanized. The region primarily supports developed, residential, commercial, industrial, 
and open space land uses. Major water bodies include the Pacific Ocean and Los Angeles River.  

The landscape of the project corridor is characterized by the low-lying beach that gently slopes 
up from the ocean to the urban edge of Santa Monica, which ranges from being at the same 
elevation as the beach (south of the pier) to being slightly higher and on atop a small coastal 
bluff that is between 50 and 150 feet above sea level (north of the pier). The bridge provides 
pedestrian and vehicular access to and from Ocean Avenue from the Santa Monica Pier and 
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beach. The project corridor and nearby uses are popular tourist destinations. Nearby uses 
include recreational uses associated with the Santa Monica Pier and beach as well as Palisades 
Park. Other recreational uses include portions of Tongva Park, an approximately 6-acre park 
located on the southeast corner of Colorado and Ocean Avenues. Commercial uses that support 
tourism include hotels, restaurants, shops, and office buildings that are located along the east 
side of Ocean Avenue and south of the pier along Ocean Front Walk, adjacent to the bridge. 
Other uses along Ocean Avenue and Ocean Front Walk include multifamily residential uses. 

As mentioned, the Pier Bridge, constructed in 1939, is approximately 490 feet long and extends 
west from the intersection of Ocean Avenue and Colorado Avenue to the Santa Monica Pier. 
There are several visual resources in the project corridor that are listed or eligible for listing in the 
National Register, which include Looff’s Hippodrome, the Santa Monica Pier Sign, and Palisades 
Park. Looff’s Hippodrome, located at 276 Santa Monica Pier, Santa Monica, was listed in the 
National Register in 1987. The property was made eligible for its association with early twentieth 
century amusement activities and the amusement piers along the Pacific Ocean. Its contributing 
elements include its massing, setback on the pier, arched windows, octagonal towers, decorative 
finials, exposed wood beams, and roof. The Santa Monica Pier Sign, located near the intersection 
of Colorado and Ocean Avenues in Santa Monica, was determined eligible for listing for its strong 
association with the Santa Monica Pier. Its elements include its massing, metal arch, neon tubing, 
lettering, lattice frame posts, and stylized crown. Palisades Park was also determined eligible for 
listing in the National Register. It is the oldest park in Santa Monica and extends 15 blocks from 
the intersection of Colorado and Ocean Avenues to the northern boundary of the City, near San 
Vicente Boulevard and Adelaide Drive. Contributing features identified in the Historic Resources 
Evaluation Report conducted by ICF International in 2015 include mature trees of various species, 
colonnades of date palms, a cast concrete border fence, field stone gateways, wood pergola, 
multiple monuments and markers, two cannons, a sundial, a totem pole, and Moderne statue of 
Saint Monica, the Camera Obscura, and the California Avenue Incline. 

Other visual resources identified within the project corridor that are used for the purposes of 
this analysis include the Santa Monica Municipal Pier, State Route (SR) 1 (Pacific Coast Highway 
or PCH), Ocean Avenue, the Santa Monica Freeway, Santa Monica State Beach and the Pacific 
Ocean. SR-1 is a designated State Scenic Highway. 

IV. ASSESSMENT METHOD 

In accordance with the Federal Highway Administration (FHWA) and Caltrans environmental 
review guidelines, an assessment of visual impacts associated with highway projects is required 
to satisfy the provisions of NEPA and CEQA. The FHWA process requires that an area of visual 
effect be established, the visual quality and its relationship to viewers be described, an 
assessment be made as to the potential impacts of the proposed project on aesthetic 
resources, and that mitigation and enhancement efforts be included in project design, where 
necessary. This visual impact assessment was prepared in conformance with those provisions 
and organized according to guidelines found in the publication entitled Visual Impact 
Assessment for Highway Projects, 2015 (Federal Highway Administration 2015). 



 

Visual Impact Assessment 
Santa Monica Pier Bridge Replacement Project 

October 2016 
9 

 

The following steps were followed to assess the potential visual impacts of the proposed 
project: 

A. Define the project location and setting. 

B. Identify visual assessment units and key views. 

C. Analyze existing visual resources, resource change and viewer response. 

D. Depict (or describe) the visual appearance of project alternatives. 

E. Assess the visual impacts of project alternatives. 

F. Propose measures to offset visual impacts. 

Using the concepts and terminology mentioned above, and the criteria for determining 
significance (see Section VI, Visual Resources and Resource Change below), analysis of the 
visual effects of the proposed project is based on the following methods: 

A. Observation from vantage points, including neighboring buildings, property, and roadways 
(conducted June 4, 2013). 

B. Photographic documentation of key views of and from the project site, as well as the regional 
visual context. 

C. A review of project construction drawings. 

D. A review of the project in regard to compliance with state and local ordinances and regulations 
and professional standards pertaining to visual quality. 

E. Evaluation and analysis of photographic simulations. 

V. VISUAL ASSESSMENT UNITS AND KEY VIEWS 

The project corridor was divided into a series of “outdoor rooms” or visual assessment units 
(VAUs). Each visual assessment unit has its own visual character and visual quality. It is typically 
defined by the limits of a particular viewshed.  

The Santa Monica Pier Bridge provides a boundary between PL1N and SR-1 (PCH) as it becomes 
the Santa Monica Freeway (Interstate 10) and the clustered businesses, residences, and 
recreational facilities south of the pier on either side of Ocean Front Walk. Therefore, for this 
analysis, the area surrounding the project corridor has been subdivided into four VAUs based 
on specific vantage points and differing sensitivities of those affected by the proposed project. 
The VAUs are shown in Figure 1 and are designated as Sacramento VAU, West Sacramento 
VAU, and River VAU. Key views, shown in Section XIII (Visual Impact), have been chosen for 
their representation of the VAU within which they are located and those viewers affected. 

For this project, the following four visual assessment units and their associated key views 
(shown in Figure 6) have been identified, based on specific vantage points and differing 
sensitivities of those affected by the proposed project: 
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• Bridge Alignment VAU: The Santa Monica Pier Sign, Santa Monica Municipal Pier, the 
existing and proposed bridge location, and a portion of the intersection of Colorado and 
Ocean Avenues comprise the developed areas within the Bridge Alignment VAU. There are 
no undeveloped areas. Prominent views of several visual resources within the project 
corridor can be had throughout this VAU. The most prominent views relevant to the 
proposed project are represented by Key Views 1, 3 and 6 in Section VIII. These viewsheds, 
depending on the direction and angle of the viewer, include views of portions of Palisades 
Park, the Pier Bridge itself, the Santa Monica Pier Sign, Looff’s Hippodrome, the Santa 
Monica Pier (amusement park, Carousel Park, businesses situated on the pier), the adjacent 
PL1N, portions of the parking deck on the south end of the pier, and views of Santa Monica 
State Beach, the shoreline, and the Pacific Ocean. This VAU is well-lit; lighting is primarily 
associated with the bridge, pier, highway, local roadways and bikeways, vehicles, parking 
areas, Palisades Park, and adjacent businesses.  

• North Pier VAU: Municipal PL1N, staging areas, Marvin Braude Bike Trail, Ocean Front Walk 
and SR-1 comprise the developed areas in the North Pier VAU north of the existing and 
proposed bridge location. The undeveloped area includes stretches of the Santa Monica 
State Beach. Prominent views of the project site from PL1N, Marvin Braude Bike Trail, 
Ocean Front Walk, SR-1 and Santa Monica State Beach are shared throughout this VAU. The 
viewshed’s foreground is generally dominated by PL1N, which will be a temporary 
construction staging, work area, and truck delivery aisle under the build alternatives. Under 
Alternative 2, it may also include a temporary auxiliary ramp to provide limited pier access 
during construction activities, which are expected to last approximately 24 months. The 
viewshed is backdropped by views of the Hippodrome, Pier Bridge, and Pier Sign, in addition 
to the upper portions of several commercial businesses and residences along both Ocean 
Avenue and Appian Way as far south as Pacific Terrace, depending on the angle of the 
viewer. These views are represented by Key View 5 in Section VIII. This VAU is fairly well-lit; 
lighting is primarily associated with the highway, local roadways and bikeways, vehicles, 
parking areas, and the pier. 

• Palisades Park VAU: The Palisades Park VAU is comprised of Palisades Park that, as 
mentioned, is the oldest park in Santa Monica and extends north 15 blocks from the 
intersection of Colorado and Ocean Avenues to the northern boundary of the City. Prominent 
views of the project site are shared along the parts of the bluffs at the edge of Palisades Park, 
north of the Pier Bridge. Southwest-facing views from these locations allow viewers, 
depending on their angle, sightlines to the Pier Bridge, Looff’s Hippodrome, the Santa Monica 
Pier, Santa Monica State Beach, the shoreline, the Pacific Ocean, SR-1 (PCH), PL1N, and 
portions of Appian Way and Ocean Front Walk. These views are represented by Key View 2 in 
Section VIII. This VAU is well-lit; lighting is primarily associated with the park, highway, Ocean 
Avenue, vehicles, parking areas, and the pier. 

• South Pier VAU: The South Pier VAU is comprised of Municipal Parking Lot 1 South, 
businesses along Ocean Front Walk and Moomat Ahiko Way, residences along Appian Way 
and Seaside Terrace, and the local network of roadways comprise the areas south of the 
existing and proposed bridge location. Prominent views are located throughout this VAU, 
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especially along Appian Way and Ocean Front Walk south of Moss Avenue. This viewshed 
provides several unobstructed views to some of the visual resources located throughout the 
project corridor. This VAU is represented by Key Views 4 and 7 in Section VIII and consist of 
views up and down Ocean Front Walk, businesses, restaurants and retailers situated 
adjacent to the pier, common areas south and east of the Hippodrome, Looff’s 
Hippodrome, the Pier Bridge, the pier, the beach and the ocean, depending on the angle of 
the viewer. This VAU is fairly well-lit; lighting is primarily associated with the pier, Ocean 
Front Walk, businesses, parking areas, local roadways and vehicles. 

VI. VISUAL RESOURCES AND RESOURCE CHANGE 

Resource change is assessed by evaluating the visual character and the visual quality of the 
visual resources that comprise the project corridor before and after the construction of the 
proposed project. Resource change is one of the two major variables in the equation that 
determine visual impacts (the other is viewer response, discussed below in Section VII Viewers 
and Viewer Response). 

With an establishment of the baseline (existing) conditions, a proposed project or other change 
to the landscape can be systematically evaluated for its degree of impact. The degree of impact 
depends both on the magnitude of change in the visual resource (i.e., the visual character and 
quality) and on viewers’ responses to and concern about those changes. This general process is 
similar for all established federal procedures of visual assessment and represents a suitable 
methodology of visual assessment for other projects and areas. 

The approach for this visual assessment is adapted from FHWA’s visual impact assessment 
system (Federal Highway Administration 1988), in combination with other established visual 
assessment systems. The visual impact assessment process involves identification of the 
following. 

• Relevant policies and concerns for the protection of visual resources. 

• Visual resources (i.e., the visual character and quality) of the region, the immediate project 
area, project site, and project corridor. 

• Important viewing locations (e.g., roads) and the general visibility of the project area, site, 
and corridor using descriptions, photographs, and simulations. 

• Viewer groups and their sensitivity. 

• Potential impacts. 

Visual Resources 

Visual resources of the project setting are defined and identified below by assessing visual 
character and visual quality in the project corridor. 
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Visual Character 

Visual character includes attributes such as form, line, color, texture, and is used to describe, 
not evaluate; that is these attributes are neither considered good nor bad. However, a change 
in visual character can be evaluated when it is compared with the viewer response to that 
change. Changes in visual character can be identified by how visually compatible a proposed 
project would be with the existing condition by using visual character attributes as an indicator. 
For this project the following attributes were considered:  

 
Form—visual mass or shape. 

Line—edges or linear definition. 

Color—reflective brightness (light, dark) and hue (red, green). 

Texture—surface coarseness. 

Dominance—position, size, or contrast. 

Scale—apparent size as it relates to the surroundings. 

Diversity—a variety of visual patterns. 

Continuity—uninterrupted flow of form, line, color, or textural pattern. 

The visual character of the proposed project will be fully compatible with the existing visual 
character of the corridor. Under all of the build alternatives, the visual character of the 
proposed project is mostly compatible with the surrounding pattern elements and pattern 
character.  

The topography varies throughout the VAUs. In the North Pier VAU and South Pier VAU, it is 
relatively flat. The Palisades Park VAU is also relatively flat, though, it provides a vantage point 
different from the bluffs at the park’s edge, which are raised anywhere between 50 and 150 
feet above sea level. The Bridge Alignment VAU is dominated by the pier and bridge, and its 
high visual quality can be attributed to the features that define the pier and bridge, with its 
sloping gradient, the visibility of the Hippodrome, and the expansive, panoramic views of the 
beach and Pacific Ocean. These elements dominate most of the viewsheds throughout the VAU 
areas and the project corridor. Relative to these, other elements are smaller in form and scale. 
The Pier Bridge, Hippodrome, pier, pier businesses, amusement park and ferris wheel are 
prominent features. Beach areas in all VAUs have a fine-textured appearance. Trees and shrubs 
along SR-1, Ocean Front Walk, Palisades Park, and those associated with residential and 
commercial landscaping provide natural diversity against the built environment. Due to 
temperate seasonal changes, the color of the scenery is relatively consistent. At night, the pier 
and ferris wheel provide the primary visual interest of viewers, due to their form, color of the 
structures and associated lighting, dominance, and diversity.  
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Visual Quality 

Visual quality refers to the aesthetics of the view and is evaluated by identifying the vividness, 
intactness, and unity present in the project corridor. Public attitudes validate the assessed level 
of quality and predict how changes to the project corridor can affect these attitudes. This 
process helps identify specific methods for addressing each visual impact that may occur as a 
result of the project. The three criteria for evaluating visual quality are defined below: 

Vividness is the extent to which the landscape is memorable and is associated with 
distinctive, contrasting, and diverse visual elements.  

Intactness is the integrity of visual features in the landscape and the extent to which the 
existing landscape is free from non-typical visual intrusions. 

Unity is the extent to which all visual elements combine to form a coherent, harmonious 
visual pattern. 

The visual quality of the existing corridor will not be altered by the proposed project. Section 
VIII, Visual Impact, describes changes to the visual quality. The existing visual quality for each 
VAU is as follows. The FHWA guidelines explain that all three criteria (i.e., vividness, intactness, 
and unity) must be high to indicate high quality. 

• Bridge Alignment VAU: The vividness of this VAU is high because of the assortment of visual 
resources within the area, which includes panoramic views of portions of Palisades Park, the 
Pier Bridge itself, the Santa Monica Pier Sign, Looff’s Hippodrome, the Santa Monica Pier 
(amusement park, Carousel Park, businesses situated on the pier), the adjacent PL1N, 
portions of the parking deck on the south end of the pier, and views of Santa Monica State 
Beach, the shoreline, and the Pacific Ocean. The presence of these visual resources creates 
a memorable landscape with unique and diverse visual elements. The intactness is 
moderate due to its relative freedom from non-typical visual intrusions. However, 
manmade intrusions do exist in viewsheds throughout the Bridge Alignment VAU. Typical 
intrusions include elements such as lampposts along the Pier Bridge and PL1N and signage 
throughout the Pier and on/for nearby structures/facilities. The unity is high because of the 
smooth transition between pier adjacent land uses, the pier itself, and the shoreline. The 
resulting visual quality of the Bridge Alignment VAU is moderate-high to high. 

• North Pier VAU: The vividness of this VAU is moderate because while surrounding visual 
resources provide for a memorable landscape with distinctive, contrasting, and diverse 
visual elements, this VAU primarily serves as a large parking lot and, as such, is a common 
visual element along this portion of the coastline. Intactness and unity are also moderate 
due to the relative dominance of PL1N and its supporting structures. Otherwise, this VAU is 
relatively free of typical visual intrusion and manmade encroachment, providing scenic 
relief for its viewer groups. The resulting visual quality of the North Pier VAU is moderate to 
moderate-high. 

• Palisades Park VAU: The vividness of this VAU is high because of the assortment of visual 
resources within the area, which provides topographic relief, a variety of vegetation, rich 
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colors, impressive scenery, and unique natural and built features. The high vividness can 
also be attributed to the features that define the Pier Bridge and Pier, with its sloping 
gradient, the visibility of the Hippodrome, and the expansive, panoramic views of the beach 
and Pacific Ocean. The intactness is moderate due to its relative freedom from non-typical 
visual intrusions. However, as in the Bridge Alignment VAU, manmade intrusions do exist in 
viewsheds throughout the Palisades Park VAU. Typical intrusions include elements such as 
lampposts along the Pier Bridge and Palisades Park and signage throughout the Pier, PL1N 
and on/for nearby structures/facilities. This VAU is also highly unified as the juxtaposition of 
the pier, Pier Bridge, and SR-1 with the Santa Monica State Beach and Pacific Ocean creates 
a harmonious visual pattern. The resulting visual quality of the Palisades Park VAU is 
moderate-high. 

• South Pier VAU: The vividness of this VAU is moderate-high because its visual resources 
provide for a memorable landscape with distinctive, contrasting, and diverse visual 
elements, such as the Pier Bridge, Hippodrome, pier (amusement park and Carousel Park), 
Santa Monica State Beach, the shoreline, and the Pacific Ocean. The presence of these 
visual resources creates a memorable landscape with unique and diverse visual elements. 
The intactness is moderate-high due to its relative freedom from typical visual intrusions. 
The unity is moderate-high because of the smooth transition between pier adjacent land 
uses, the pier itself, and the shoreline. The resulting visual quality of the South Pier VAU is 
moderate-high. 

Resource Change 

Overall, resource change will be low. Changes to visual quality as a result of the proposed 
project would be similar to the expected changes to visual character as described above. As 
mentioned, primary potential [non-temporary] aesthetic changes to the visual quality under the 
proposed project’s build alternatives include the widening of the bridge at the existing 
alignment and the addition of an elevator tower at the base of the bridge on the south side. 
However, under Alternative 3, a new permanent vehicle-only bridge would be constructed at 
Moss Avenue, which would also result in potential [non-temporary] aesthetic changes to the 
visual quality. Thus, resource change for all VAUs under Alternatives 1 and 2 will be low. Under 
Alternative 3, resource change for the South Pier VAU will be moderate-low due to the addition 
of the vehicle-only bridge, which could be seen from Key Views 4 and 7. Under the same 
alternative, resource change for the Bridge Alignment VAU, North Pier VAU, and Palisades Park 
VAU will be low.  

VII. VIEWERS AND VIEWER RESPONSE 

The population affected by the project is composed of viewers. Viewers are people whose 
views of the landscape may be altered by the proposed project—either because the landscape 
itself has changed or their perception of the landscape has changed. 

Viewers, or more specifically the response viewers have to changes in their visual environment, 
are one of two variables that determine the extent of visual impacts that will be caused by the 
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construction and operation of the proposed project. The other variable is the change to visual 
resources discussed earlier in Section VII Visual Resources and Resource Change. 

Types of Viewers 

There are two major types of viewer groups for highway projects: highway neighbors and 
highway users. Each viewer group has their own particular level of viewer exposure and viewer 
sensitivity, resulting in distinct and predictable visual concerns for each group which help to 
predict their responses to visual changes. 

Santa Monica Pier Bridge Neighbors (Views to the Bridge) 

Santa Monica Pier Bridge neighbors are people who have views to the bridge. They can be 
subdivided into different viewer groups by land use. For example, residential, commercial, 
industrial, retail, institutional, civic, educational, recreational, and agricultural land uses may 
generate neighbors or viewer groups with distinct reasons for being in the corridor and 
therefore having distinct responses to changes in visual resources. For this project the following 
highway neighbors were considered: 

• Recreationists, including beachgoers, pedestrians, joggers, sightseers, and cyclists within the 
North Pier VAU, South Pier VAU, and Palisades Park VAU 

• Motorists and passengers within the North Pier VAU and South Pier VAU 

• Local commuters within the North Pier VAU [primarily those travelling SB on SR-1] and the 
eastern edge of the Bridge Alignment VAU [primarily those travelling NB/SB through the 
intersection of Colorado & Ocean Avenues; WB on Colorado Avenue at the same 
intersection] 

• Haulers within North Pier VAU and South Pier VAU 

• Residents within the South Pier VAU 

• Business employees and patrons within the South Pier VAU 

Santa Monica Pier Bridge Users (Views from the Bridge) 

Santa Monica Pier Bridge users are people who have views from the bridge. In this case, these 
people are within the Bridge Alignment VAU. They can be subdivided into different viewer 
groups in two different ways—by mode of travel or by reason for travel. For example, 
subdividing highway users by mode of travel may yield pedestrians, bicyclists, transit riders, car 
drivers and passengers, and truck drivers. Dividing highway users or viewer groups by reason 
for travel creates categories like tourists, commuters, and haulers. It is also possible to use both 
mode and reason for travel simultaneously, creating a category like bicycling tourists, for 
example. For this project the following highway users were considered: 

• Recreationists, including beachgoers, pedestrians, joggers, sightseers, and cyclists 

• Motorists and passengers 



 

Visual Impact Assessment 
Santa Monica Pier Bridge Replacement Project 

October 2016 
16 

 

• Local commuters 

• Haulers 

• Business employees and patrons 

Composite Viewer Group 

For analytical purposes, a composite viewer group was created for this project. A composite 
viewer group is made up of all bridge neighbors and bridge users affected by the project. It is a 
proportional representation of the affected population. It not only represents a typical viewer 
but also includes the most critical attributes and concerns of the individual viewer groups from 
which it was assembled.  

For this project, the viewer groups that most typify the composite viewer group as listed above 
include recreationists, motorists and passengers, haulers, local commuters, residents, and 
business employees and patrons. These groups represent the largest viewer groups in direct 
visual contact with the proposed project. 

Viewer Response 
 
Viewer response is a measure or prediction of the viewer’s reaction to changes in the visual environment 
and has two dimensions as previously mentioned, viewer exposure and viewer sensitivity. 

Viewer Exposure 

Viewer exposure is a measure of the viewer’s ability to see a particular object. Viewer exposure 
has three attributes: location, quantity, and duration. Location relates to the position of the 
viewer in relationship to the object being viewed. The closer the viewer is to the object, the 
more exposure. Quantity refers to how many people see the object. The more people who can 
see an object or the greater frequency an object is seen, the more exposure the object has to 
viewers. Duration refers to how long a viewer is able to keep an object in view. The longer an 
object can be kept in view, the more exposure. High viewer exposure helps predict that viewers 
will have a response to a visual change. 

Generally, viewer exposure throughout the project corridor and VAUs is considered to be high. 
Bridge neighbors [residents] and business employees constitute viewers who would have long-
term, stationary views of the proposed project. As a result, they have high exposure. Views of 
the project by these viewer groups, primarily located throughout the Bridge Alignment VAU and 
in the South Pier VAU, vary based on their location within the landscape and distance from the 
project site. The largest number of viewers who come into direct contact with the proposed 
project are the users of the bridge, which consist of recreationists. Over 6 million recreational 
viewers come into contact with the bridge on an annual basis, which translates to over 16,000 
viewers a day, and while they cross the bridge in short period of time, they are often using the 
surrounding amenities so have a longer duration of views of the bridge and thus, also have high 
exposure (City of Santa Monica 2015). Many of these viewers are attracted to the project 
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corridor due to its high visual quality and presence of historic, scenic, and visual resources. 
Motorists’ and passengers’, haulers’, and local commuters’ views are of a shorter duration than 
the preceding groups and fewer vehicles cross over the bridge on a daily basis1 and, therefore, 
are considered to have moderately high exposure. SR-1 is an officially designated State Scenic 
Highway and Ocean Avenue (and its intersections) is designated by the City of Santa Monica as 
a scenic corridor. As a result, a composite viewer group, with high exposure, has been created 
to represent these viewer groups. 

Viewer Sensitivity 

Viewer sensitivity is a measure of the viewer’s recognition of a particular object. It has three 
attributes: activity, awareness, and local values. Activity relates to the preoccupation of 
viewers—are they preoccupied, thinking of something else, or are they truly engaged in 
observing their surroundings. The more they are actually observing their surroundings, the 
more sensitivity viewers will have of changes to visual resources. Awareness relates to the 
focus of view—the focus is wide and the view general or the focus is narrow and the view 
specific. The more specific the awareness, the more sensitive a viewer is to change. Local values 
and attitudes also affect viewer sensitivity. If the viewer group values aesthetics in general or if 
a specific visual resource has been protected by local, state, or national designation, it is likely 
that viewers will be more sensitive to visible changes. High viewer sensitivity helps predict that 
viewers will have a high concern for any visual change. 

Generally, viewer sensitivity throughout the project corridor and VAUs is considered to be high. 
Bridge neighbors [residents] and business employees are engaged in observing their 
surroundings, have highly focused views, and imbue local values. As a result, they have high 
sensitivity. Users of the bridge, many of whom are attracted to the project corridor due to its 
high visual quality and presence of historic, scenic and visual resources, are also engaged in 
observing their surroundings and have highly focused, panoramic views. Thus, they too have 
high sensitivity with respect to the proposed project changes. Motorists and passengers, 
haulers, and local commuters have less activity and awareness than the preceding groups, 
though, due to the designation of SR-1 as a State Scenic Highway and Ocean Avenue as a scenic 
corridor, these viewer groups are also considered to be highly sensitive. However, public 
meetings for the proposed project have established that users and neighbors are in support of 
the proposed project. Therefore, this would substantially lower viewer sensitivity. As a result, 
the composite viewer group would have moderate sensitivity. 

                                                      
1 Table 5 of the Traffic Analysis indicates that over 2,300 weekday and over 3,600 weekend trips would be shifted 
because of the proposed project and, therefore, is an indication of existing trips occurring over the bridge (Fehr & 
Peers 2015). Note, many vehicles are likely to have more than one person in the vehicle, so there may be one to 
multiple viewers per vehicle. 
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VIII. REGULATIONS 

Federal, state, and local policies require that aesthetics and potential impacts to visual 
resources be considered in the design of the proposed project. This chapter provides an 
overview of the pertinent federal, state, and local policies governing aesthetics. 

Federal Policies 

Department of Transportation (DOT) Act of 1966, Section 4(f)  

Section 4(f) of the DOT Act of 1966 established the requirement for consideration of park and 
recreational lands, wildlife and waterfowl refuges, and historic sites in transportation project 
development. The law stipulates that the FHWA and other DOT agencies cannot approve the use 
of land from publicly owned parks, recreational areas, wildlife and waterfowl refuges, or public 
and private historical sites unless there is no feasible and prudent avoidance alternative to the 
use of land and the action includes all possible planning to minimize harm to the property 
resulting from such use; or the Administration determines that the use of the property will have a 
de minimis impact. A constructive use could occur where the proximity of the proposed project 
substantially impairs aesthetic features or attributes of a property protected by Section 4(f), 
where such features or attributes are considered important contributing elements to the value of 
the property.  

Historic Preservation Act of 1966 

The Historic Preservation Act of 1966 is a national policy of historic preservation to protect, 
rehabilitate, restore, and reuse districts, sites, buildings, structures, and objects significant in 
American architecture, history, archaeology and culture. Section 106 mandates that federal 
agencies take into account the effect of an undertaking on a property which is included in, or 
eligible for inclusion in, the National Register of Historic Places. The National Historic 
Preservation Act (NHPA) establishes the National Register of Historic Places, State Historic 
Preservation Offices and programs, and the Advisory Council on Historic Preservation (ACHP). 
This includes a proposed project’s potential impacts to visual resources of those buildings, 
structures, and/or objects listed or deemed eligible for listing in the National Register. 

State Policies 

Streets and Highways Code, Sections 260 – 263 (State Scenic Highways) 

SR-1 has been designated by state legislation as a scenic highway. The scenic corridor, defined 
as the area generally adjacent to and visible from the highway, is subject to protection under 
Sections 260 -263 of the California Streets and Highways Code designates certain portions of 
the state highway system as state scenic highways in order to establish the State's responsibility 
for the protection and enhancement of California's natural scenic beauty by identifying those 
portions of the state highway system which, together with the adjacent scenic corridors, 
require special scenic conservation treatment. The intent of the Legislature in designating such 
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scenic highways is to assign responsibility for the establishment and application of specific 
planning and design standards and procedures that indicate the location and extent of routes 
and areas and require continuing and careful coordination of planning, design, construction, 
and regulation of land use and development, by state and local agencies as appropriate, to 
protect the social and economic values provided by the State's scenic resources. 

Local Plans and Policies 

City of Santa Monica General Plan 

The City of Santa Monica Comprehensive General Plan is the principal local plan and policy 
document guiding development (City of Santa Monica, 2010). The Land Use & Circulation 
Element, Historic Preservation Element, Scenic Corridor Element and Open Space Element of the 
general plan contain relevant policies related to aesthetics. These policies are discussed below. 

Land Use & Circulation Element (LUCE). The LUCE is designed to maintain the City’s character, 
protect its neighborhoods, manage its transportation systems, and encourage additional housing 
in a sustainable manner that ensures a high quality of life in the City of Santa Monica. Building 
Height Standards and Land Use Parameters govern the Beach and Oceanfront District, which act 
to preserves the area as a scenic resource that enhances the beach going experience with visitor-
serving uses that support it as a regional, national, and international tourist destination. The 
Beach and Oceanfront District has four defined areas: Palisades Park running from the northern 
city limits to Colorado Avenue, the Santa Monica Pier, the area north of the Santa Monica Pier, 
and the area south of the Pier. Linkages between the Oceanfront and the City are strengthened 
through enhancement of east-west streets leading from the beach to Ocean Avenue, maintaining 
public view corridors to the beach and ocean, and adding pedestrian access paths to the beach. 
New beach parks are created north of the Pier to create flexible, open green spaces that are 
oriented to the water where residential neighborhoods are conserved and maintained. 

Policy LU1.5 Design Compatibility: Require that new infill development be compatible with 
the existing scale, mass and character of the residential neighborhood. New buildings 
should transition in size, height and scale toward adjacent residential structures. 

Policy LU4.4 Pedestrian-Oriented Design: Engage pedestrians with ground floor uses, 
building design, site planning, massing and signage that promote vibrant street life and 
emphasize transit and bicycle access. 

Policy LU12.3 Rehabilitation of Historic Resources: Promote adaptive reuse of historic 
structures and sensitive alterations where changes are proposed. New construction or 
additions to historic structures shall be respectful of the existing historic resource. 

Policy LU13.1 Maintain Character: Reinforce the City’s distinctive natural, social, and 
environmental characteristics including its beachfront and connections to the water, civic 
and cultural institutions, terrain and climate, and the geographic fabric of neighborhoods 
and boulevards. 
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Policy LU15.3 Context-Sensitive Design: Require site and building design that is context 
sensitive and contributes to the City’s rich urban character. 

Policy LU15.8 Building Articulation: Building façades should be well designed with 
appropriate articulation in the form of setbacks, offsets, projections and a mix of 
architectural materials and elements to establish an aesthetically pleasing pattern. Large 
areas of glass above the ground floor require special design consideration. Highly reflective 
materials are to be avoided, and dark or reflective glass is prohibited. 

Policy HP1.3: Ensure that new development, alterations or remodeling on, or adjacent to, 
historic properties are sensitive to historic resources and are compatible with the 
surrounding historic context. 

Policy HP1.10: Review proposed developments for potential impacts on unique 
archaeological resources, paleontological resources, and incorporate appropriate mitigation 
measures to protect or document the resource. 

Policy D18.2: Respect the scale and character of the [Beach and Oceanfront] District’s 
existing residential areas in the design and construction of new buildings. 

Policy D18.7: Preserve and enhance the Santa Monica Pier as a key component of Santa 
Monica’s history and character. 

Policy D19.5: Protect the public views and pedestrian access on existing walk streets. 

Policy D19.6: Preserve the public view corridors, including western views to the ocean from 
the east-west streets and boulevards, views to the ocean and the Pier from Palisades Park, 
and views from the Pier to the City. 

Historic Preservation Element. The Historic Preservation Element was adopted by the city 
council in 2002. The goals are organized around areas of preservation policy: funding, 
coordination, implementation, and evaluation programs and policies; the identification and 
evaluation of historic resources; public awareness; protection of historic resources; incentives; 
and integration with community development programs. The Santa Monica Pier and the Santa 
Monica Looff Hippodrome ((Carousel) Building) are designated as historical resources in the City 
of Santa Monica, and land use policies related to the protection of significant historical 
resources are identified above. 

Policy 4.1.1: Ensure the protection of historic resources through the continued enforcement 
of existing codes. 

Policy 4.3.4: Review all new development for potential impacts on historic resources as 
required by the California Environmental Quality Act (CEQA). 

Policy 4.5.1: Maintain and protect streetscapes that establish a context for historic 
buildings, structures, objects, sites, and districts. 
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Policy 4.5.2: Encourage urban design plans for parks, sidewalks, and other public areas to 
include historic considerations, protect historic views and landscapes, encourage public 
access, and promote awareness of the history of the City. 

Open Space Element. The Open Space Element of the city’s general plan was prepared in 
1997. The purpose of the element is to establish a long-range vision for the future 
development of parks and open space within the City of Santa Monica. The element 
inventories existing open space amenities within the city and recommends objectives and 
policies to improve the character and quality of the city’s existing open spaces. 

Policy 1.1: Preserve existing public open space. 

Policy 5.1: Reconnect the City and the beach. 

Policy 9.1: Increase physical access to parks and open spaces, in particular for youth and 
persons with disabilities. 

The City of Santa Monica prepared a Parks and Recreation Master Plan (Master Plan) in March 
1997. The Master Plan is based upon the Open Space Element, which was prepared 
simultaneously, and it sets forth specific actions to help implement Open Space objectives and 
policies. Policies and goals relevant to the project are cited therein, and the beach is referred as 
the city’s most valuable natural recreational resource. The Master Plan proposes improvements 
pertaining to access to beach facilities from inland areas, bike lanes and walkways as well as 
several streetscape improvements. 

Local Coastal Plan 

The project site is located within Subarea 2 (The Santa Monica Pier) of the Coastal Zone, as 
described in the Local Coastal Plan’s (LCP’s) Land Use Plan (LUP) (City of Santa Monica, 1992). 
The LCP of the City of Santa Monica was formulated to implement, at the local level, the 
California Coastal Act of 1976. In August 1992, the California Coastal Commission certified the 
city’s LCP of the Local Coastal Program. The LCP has two components, the LUP and the 
Implementation Plan. The LUP contains a description of the conditions and issues which exist in 
Santa Monica's Coastal Zone and presents land use and development policies designed to fulfill 
the intent of the Coastal Act. Should conflicts arise between the LUP and other local planning 
documents, such as the General Plan, the policies and regulations of the LCP shall take 
precedence within the Coastal Zone. The Implementation Plan for Santa Monica's LCP will be 
submitted for certification to the California coastal Commission at a later date. 

The LCP guides future development within the Coastal Zone. Policies within the LCP are 
grouped according to access, recreational and visitor-serving facilities, environmental quality, 
scenic and visual resources, and new development. The LCP identifies scenic and visual 
resources as those associated with the beach and bay, the pier, and the Palisades bluffs.  

Scenic Corridor Element. The Scenic Corridor Element establishes seven scenic corridors in the 
city: 
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1. Santa Monica Freeway from the city boundary to Ocean Avenue, 

2. Ocean Avenue from the northern city boundary to Barnard Way, 

3. SR-1 within the city limits, 

4. Barnard Way from Ocean Avenue to the southern city boundary, 

5. Wilshire Boulevard from the city boundary to Ocean Avenue, 

6. Santa Monica Mall (now known as the Third Street Promenade), and 

7. Santa Monica Municipal Pier. 

Of the seven corridors, the Santa Monica Freeway, Ocean Avenue, SR-1 and the Santa Monica 
Municipal Pier are adjacent to the proposed project. Scenic corridors within the Coastal Zone 
that are visible to and from the project site include the following: 

• Santa Monica Freeway from the city boundary to Ocean Avenue 

• Ocean Avenue from the northern city boundary to Barnard Way 

• SR-1 from the northern city boundary to the Santa Monica Freeway, and  

• Santa Monica Municipal Pier 

In addition, the LCP also acknowledges the existence of designated viewing areas from all major 
east-west streets intersecting Ocean Avenue and Barnard Way.  

Policies in the LCP are directed toward preserving and enhancing public views associated with 
these resources as well as improving the visual quality of the inland urbanized area of the 
Coastal Zone. LCP policies related to scenic and visual resources include the following: 

Policy 46: The scenic and visual qualities of the Coastal Zone shall be considered and 
protected as an important public resource. Public views of, from, and along the ocean, pier, 
Inspiration Point, and Palisades Park shall be protected. Permitted development shall be 
cited and designed to protect views, minimize alteration of natural landforms, be visually 
compatible with the character of surrounding areas, and restore and enhance visual quality 
in visually degraded areas; 

Policy 47: All new development shall provide underground utilities; and 

Policy 49: Standards shall ensure that new development along scenic corridors is designed 
and cited [sic] to be visually compatible with the character of the surrounding area, thereby 
restoring and enhancing visual quality in visually degraded areas and protecting public views 
of the coast and scenic coastal areas. 

The widened bridge to be provided as part of the proposed project would accommodate 
bicyclists and larger volumes of pedestrians as well. One of the policies within the LCP 
encourages the creation of bikeways: 
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Policy 25: Additional bikeways on city streets shall be developed to provide an alternative 
means to access the Coastal Zone. 

Group Viewer Response 

The narrative descriptions of viewer exposure and viewer sensitivity for each viewer group 
were merged to establish the overall viewer response of each group. 

As stated above, the composite viewer group is deemed to have generally high exposure to the 
proposed project. Similarly, the composite viewer group is also deemed to have generally high 
sensitivity to visual changes resulting from the project. However, public meetings for the 
proposed project have established that users and neighbors are in support of the proposed 
project, lowering viewer sensitivity. As a result, the composite group viewer response would 
generally be moderate-high. 

IX. VISUAL IMPACT 

Visual impacts are determined by assessing changes to the visual resources and predicting 
viewer response to those changes. These impacts can be beneficial or detrimental. Cumulative 
impacts and temporary impacts due to the contractor’s operations are also considered. A 
generalized visual impact assessment process is illustrated in the following diagram: 

 

The table below provides a reference for determining levels of visual impact by combining resource 
change and viewer response. 
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Table 1: Visual Impact Ratings Using Viewer Response and Resource Change 
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Visual Impacts by Visual Assessment Unit and Alternative 
 
Because it is not feasible to analyze all the views in which the proposed project would be seen, it is 
necessary to select a number of key views associated with visual assessment units that would most 
clearly demonstrate the change in the project’s visual resources. Key views also represent the viewer 
groups that have the highest potential to be affected by the project considering exposure and 
sensitivity. In addition, these key views will be analyzed for each proposed alternative. 

This VIA also considers the potential impacts of a No-Build Alternative. Under the No Build Alternative, 
the project would not be constructed and there would be no visual impacts on the existing visual 
character, visual quality, or affected viewer groups as a result of the proposed project. 

The following section describes and illustrates visual impacts by visual assessment unit, compares 
existing conditions to the proposed alternatives, and includes the predicted viewer response. 

Bridge Alignment Visual Assessment Unit 

Construction and operation impacts throughout the Bridge Alignment VAU would be similar 
under all the Build Alternatives. Therefore, they are analyzed conjointly throughout this section 
of the analysis. Project elements and potential impacts that are unique to a particular build 
alternative are called out as necessary. 

Construction 

Construction activities under the proposed project’s build alternatives would involve backhoes 
with hydraulic rams, dump trucks, cranes, drilling rigs, concrete trucks, and other construction 
equipment. Visible activities would include the removal and installation of pavement, the 
erecting of falsework, other routine construction activities, and deliveries by truck. 
Construction staging/stockpiling, the storage of road-building materials, the presence of 
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construction equipment, and temporary traffic barricades would result in minor temporary 
potential visual impacts at both staging locations. The overall duration of construction for the 
build alternatives is projected to be 24 months. Nighttime construction would not occur. 

The proposed bridge replacements would all be built along the same alignment as the existing 
Pier Bridge under all build alternatives of the proposed project, removing access to much of the 
Bridge Alignment VAU during construction. Most views from within this VAU would be available 
from near the Ocean/Colorado Avenue intersection (Key View 6) and at the alignment terminus 
on the Pier (Key View 3) and elements of the pier structure and viewsheds within the Bridge 
Alignment VAU [represented by Key Views 1, 3, and 6] would be altered during construction. All 
build alternatives would also share the same locations and temporary visual changes associated 
with the staging area in PL1N, pedestrian bridge south of the Pier Bridge, and road closures for 
Ocean Front Walk, Appian Way, and MAW. Under Alternative 1, bridge users would be 
redirected to a temporary vehicular bridge on Moss Avenue (refer to Figure 1). However, under 
Alternative 2, bridge users would be redirected to a temporary vehicular ramp in PL1N. Like 
Alternative 1, vehicular access during construction would be provided by a new bridge on Moss 
Avenue for Alternative 3; however, this bridge would become a permanent feature, unlike 
Alternative 1. Construction signaling and signage would be required to facilitate detours and 
safety during construction and would be a visible element during construction. 

To remove the existing bridge, portions of the pier that connect to the bridge would be partially 
removed to facilitate the use of demolition equipment. After demolition is complete, viewers 
would see the new bridge structure being constructed in the same location as the existing 
bridge. The proposed replacement bridge structures would be the same for Alternatives 1 and 2 
and the difference between Alternatives 1 and 2 is the location of temporary vehicular access 
during construction, described above. The proposed bridges would be approximately 64 feet 
wide, a total of approximately 30 feet wider than the existing bridge, for Alternatives 1 and 2. 
Construction of a new, wider bridge would bring construction activities in close proximity to 
existing buildings. Under Alternative 3, the proposed bridge would be narrower than 
Alternatives 1 and 2 and would be approximately 40 feet wide, approximately 6 feet wider than 
the existing bridge. Therefore, construction activities would not be located as close to existing 
buildings as under Alternatives 2 and 3. 

While access to the existing Pier Bridge would altered, vehicular traffic would be redirected 
under all alternatives and pedestrian access would retained in the same area via the temporary 
pedestrian bridge. Although the amount of parking would be temporarily diminished, parking 
would still be available in the same general area within unaffected portions of PL1N. Therefore, 
in general and while somewhat disrupted, physical and visual access would be retained to all 
the places that the existing Pier Bridge provides access to (e.g., parking and the beach). 
Therefore, there would only be temporary access changes to the existing bridge and access to 
other areas would not be affected. 

Modifications to the pier during construction include removal of the existing bridge, deck 
reconstruction, temporary pedestrian bridge construction and other minor design elements. 
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However, these features would be reconstructed and replaced in kind so as to maintain its 
existing visual quality and character. 

Thus, all construction activity under the build alternatives would result in minor and temporary 
construction impacts throughout the Bridge Alignment VAU, there would be no substantial 
noticeable long-term effect on the visual surroundings, and temporary visual changes due to 
construction are not considered to be substantial.  

Operation 

As mentioned, the proposed project would include the replacement of the existing, structurally 
deficient Pier Bridge with a new safer, multi-modal bridge to meet current seismic and ADA 
standards. The proposed project currently considers three separate Build Alternatives. As 
described under Construction, above, Build Alternatives 1 and 2 would provide a new, wider 
bridge located in the same alignment as the existing Pier Bridge, as depicted in KV-1A Proposed 
Condition and KV-1B Proposed Condition below. The replacement bridge would be 
approximately 490 feet long and approximately 64 feet wide, a total of approximately 30 feet 
wider than the existing bridge. The new bridge cross section would include a 12-ft-wide 
vehicular lane in each direction, a 5-ft-wide bicycle lane in each direction, a 12-ft-wide sidewalk 
at the north side, and a 5.3-ft-wide undulating ADA compliant pathway. Under Alternative 3, 
the existing Pier Bridge would be replaced with a bridge that has a width of approximately 40 
feet, in the same location as the existing alignment. Therefore, visual simulations for 
Alternatives 1 and 2 were created so as to represent the maximum extent of visual changes 
that would be introduced by the proposed project. This bridge would be for pedestrian, bicycle, 
emergency, and limited access, and would be approximately 6 feet wider than the existing 
bridge. Additionally, all three build alternatives consider the possibility of the construction of an 
elevator tower at the base of the bridge on the south side under ADA Option A. The elevator 
tower would have an approximate height of 63 feet, when measured from its base (at grade 
with Ocean Front Walk). At its highest point, the tower would exceed the existing profile of the 
Pier bridge deck by approximately 30 feet. As discussed above in Section II, ADA Option A would 
include a combination of either one or two elevators, and an escalator and/or stairs. Option A 
includes a 5% sloped straight path with an elevator, and Option B has a fixed structural walk-
way that consists of a series of curved ramps and landings. Under Option A, the ADA compliant 
path would be approximately 10 feet wide with a 5% grade leading to an elevated landing next 
to the pier deck. Option B proposes an approximate 5.3 feet wide walkway cantilevered from 
the side of the Pier Bridge that is comprised of a series of sloped ramps with a maximum grade 
of 8.33%. Comparatively, ADA Option A represents the maximum extent of visual changes that 
would be introduced by the proposed project and is therefore the focal point of the impact 
analyses concerning ADA compliance and overall bridge design. 

As stated above, Alternatives 1 and 2 propose to widen the existing bridge by 30 feet, whereas 
Alternative 3 proposes to widen the existing bridge by 6 feet. Since the vehicle-only bridge at 
Moss Avenue under Alternative 3 cannot be seen throughout this VAU, the build alternatives 
are analyzed together due to the similarity of their proposed project elements within the 
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viewshed. Under the proposed project’s build alternatives, the largest potential aesthetic 
changes to this VAU include the widening of the bridge at the existing alignment to the north 
and south (up to 30 feet) and the potential addition of an elevator tower at the base of the 
bridge on the south side under ADA Option A, which can be seen from various locations 
throughout the Bridge Alignment. The bridge widening would not impede views of the existing 
scenic resources depicted in Key Views 1, 3 and 6 (below). Modifications to the pier during 
construction would be reconstructed and replaced in kind and these features would retain their 
existing visual quality and character.  

The view from Key View 1 would be slightly altered from existing visual conditions, yet the 
vantage would still be retained. As depicted in the visual simulation for ADA Option A, features 
associated with the existing Pier Bridge would no longer be visible, such as the façade of Looff’s 
Hippodrome, but would be replaced with new features associated with the proposed bridge. 
However, views to visual resources, such as the Hippodrome, can be had from a variety of 
angles throughout this VAU. As such, the proposed project is not expected to substantially alter 
the overall visual quality in the project area. This view would also be improved because safer 
pedestrian conditions would allow for better viewing conditions of the newer structure, which 
would include aesthetic design treatments and appear better-maintained than the existing, 
worn structure. In addition, the existing lamp posts would be retained, repainted, and 
reinstalled, maintaining this visual element.  

As depicted in KV-1A Proposed Condition, the upper portion of the elevator tower would 
partially obstruct views of the northeast corner of the Hippodrome’s façade (refer to Key View 
1), though its placement would not interfere with sightlines to the Pier Sign or the remainder of 
the Hippodrome. Other built elements that would be introduced under Alternatives 1 and 2, as 
depicted in both KV-1A Proposed Condition and KV-1B Proposed Condition, include the 
widened bridge deck, east and westbound vehicle traffic lanes, bike lanes, sidewalk, bridge 
barriers and hand railings. Though the look of the bridge would differ slightly due to its 
widening, it would create additional visual interest in the project corridor and would not 
detract from views because it would be very similar to the existing bridge alignment and would 
be designed to be context-sensitive in accordance with the Santa Monica General Plan. 
Therefore, it wouldn’t substantially deteriorate views throughout the Bridge Alignment VAU.  

Changes to Key View 6 would be difficult to detect, but would include, depending on the 
position and angle of the viewer, the upper portion of the elevator tower (if ADA Option A is 
selected), which would be minimally apparent and near the top of the Hippodrome. Due to the 
grade of both the existing and proposed bridge, its deck and associated improvements (as 
mentioned above) would not be visible. Views to the historic Santa Monica Pier sign would be 
preserved. 

SR 1, designated a scenic corridor by the City of Santa Monica, is not located within this VAU. 
The proposed project elements would not impede sightlines to any other scenic resources from 
this VAU and would maintain available scenic vistas, including views to the beach and ocean. As 
a result of the proposed project’s general similarity to the existing alignment, with design 
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elements that would essentially match the existing design elements, the project would be 
consistent with the existing visual character.  

As mentioned, this VAU is well-lit. Ambient illumination levels are fairly high and lighting, as 
previously discussed, is primarily associated with lampposts on and under the bridge/pier, 
vehicle traffic and signage on SR-1 and adjacent local roadways, lighting within parking areas 
and pedestrian paths, and signage for nearby businesses. Bridge lighting that is removed would 
be replaced at or near their existing locations. The project is not expected to introduce other 
elements that would contribute to substantial new light when compared to existing conditions. 
Similarly, the bridge itself, under the build alternatives, would be constructed using similar 
materials and coloring. Though it would introduce slightly more surface area, it is not expected 
to introduce substantial glare. Therefore, the proposed project would not create a new source 
of substantial light or glare that would adversely affect daytime or nighttime views in the area. 
No mitigation measures are necessary because the project is already designed to minimize 
impacts through compliance with the Santa Monica General Plan, which requires context-
sensitive design, maintenance of local character, appropriate articulation in the form of 
setbacks, offsets, projections and a mix of architectural materials and elements to establish an 
aesthetically pleasing pattern, sensitivity to historic resources, and the overall protection of 
public views. 

Viewer Response 

As described under Group Viewer Response, the composite viewer response would be 
moderate. Viewers within the project area are familiar with the existing bridge, and the 
proposed bridge is in keeping with the existing visual environment. In addition, the elevators (if 
ADA Option A is selected), widened bridge deck, and associated elements such as vehicle lanes, 
bike lanes, sidewalks, barriers, and hand railings, would not greatly alter visual resources in the 
project area. Therefore, the proposed bridge would not be an eyesore and would not greatly 
alter the existing visual character of the project area, as seen from the Bridge Alignment VAU. 

Resource Change 

The vividness of the Bridge Alignment VAU would not be greatly affected by the proposed 
project elements under the build alternatives, and the rating would remain high. Views of visual 
resources would be preserved, though the views would be partially obstructed by the elevator, 
if built, in the case of the Hippodrome. Although the proposed bridge and elevator tower would 
introduce new structures, the intactness would remain moderate-high, because these changes 
would be in keeping with the appearance of the VAU’s composition and overall project corridor. 
Similarly, its unity would still be high, as the project changes would not substantially 
compromise the smooth transition between existing visual elements within the viewshed. The 
resulting visual quality would remain moderate-high to high. Operation would result in a 
resource change throughout this VAU that is low; and the resulting visual impacts in the Bridge 
Alignment VAU would be moderately low, due to the moderate viewer response (refer to 
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Table 1, above ,and Table 2 under Summary of Visual Impacts by Visual Assessment Unit, 
below). 

KEY VIEW (KV) 1 – From Pier Bridge apex looking west. 

KV-1 Existing Condition  

 
Source: ICF International, 2015. 
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KV-1A Proposed Condition – Alternative(s) 1 & 2 with ADA Option A 

 
Source: ICF International, 2016. 

 

KEY VIEW (KV) 1 – From Pier Bridge apex looking west. 

KV-1 Existing Condition  

 
Source: ICF International, 2015. 
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KV-1B Proposed Condition – Alternative(s) 1 & 2 with ADA Option B 

 
Source: ICF International, 2016. 

KEY VIEW (KV) 3 – From pier looking east. 

KV-3 Existing Condition  

 
Source: ICF International, 2015. 
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KEY VIEW (KV) 6 – From northwest corner of Ocean Avenue & Colorado Avenue intersection 
looking southwest. 

KV-6 Existing Condition  

 

 
Source: ICF International, 2015. 

 

North Pier Visual Assessment Unit 

Construction and operation impacts throughout the North Pier VAU would be similar under all 
the Build Alternatives. Therefore, they are analyzed conjointly throughout this section of the 
analysis. Project elements and potential impacts that are unique to a particular build alternative 
are called out as necessary. 

Construction 

As mentioned, construction activities under the proposed project’s build alternatives would last 
for 24 months and involve backhoes with hydraulic rams, dump trucks, cranes, drilling rigs, 
concrete trucks, and other construction equipment. The Moss Avenue access bridge would not 
be visible from this VAU due to intervening development and infrastructure. Visible activities 
within this VAU would include the removal and installation of pavement, the erecting of 
falsework, other routine construction activities, and deliveries by truck. PL1N is one of the 
proposed construction staging spaces for contractor use. Construction staging/stockpiling, the 
storage of road-building materials, the presence of construction equipment, and temporary 
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traffic barricades would result in construction impacts. Under Alternative 2, the pier entrance 
would also be temporarily shifted to PL1N, resulting in an increase in the volume of truck 
deliveries and other pier-bound vehicle traffic. Access to the Pier for vehicles during 
construction would occur by way of a temporary vehicular ramp in PL1N, on the north side of 
the Pier and west of the existing bridge alignment. Temporary visual changes would also 
include signaling and signage, which would be required to facilitate detours and safety during 
construction. Though these would be a visible element during construction, these changes are 
not considered to be substantial as they would be a smaller detail of construction activities. 
Though these impacts would be more severe in the North Pier VAU than in the Bridge 
Alignment VAU due to the location and dominance of PL1N within the existing viewshed, these 
impacts would still be both minor and temporary. Views of construction activities would also be 
seen from SR-1, roughly between the pedestrian bridge over SR-1 to the Ocean Avenue exist, 
before SR-1 enters the tunnel. Visible construction activities seen from SR-1 would include the 
PL1N staging area and work on the demolishing and constructing elevated bridge structures. 
However, an existing City maintenence yard area is already visible immediately adjacent the 
existing Pier Bridge and SR-1 that would screen some views of construction. Views of 
construction along this portion of SR-1 would be very brief and in passing, and due to the 
existing presence of construction staging, views would not be greatly affected. 

Under all build alternatives of the proposed project, the Pier Bridge, elements of the pier 
structure and viewsheds within the North Pier VAU [represented by Key View 5] would be 
altered during construction. Removal of portions of the existing bridge would be required, 
though all of the modifications to the pier that are visible will be reconstructed and replaced in 
kind so as to maintain its visual quality and character. Thus, all construction activity under the 
build alternatives would result in minor and temporary construction impacts throughout the 
North Pier VAU and there would be no substantial noticeable long-term effect on the visual 
surroundings. 

Operation 

As mentioned, Alternatives 1 and 2 propose to widen the existing bridge by 30 feet, whereas 
Alternative 3 proposes to widen the existing bridge by 6 feet. Since the vehicle-only bridge at 
Moss Avenue under Alternative 3 cannot be seen throughout this VAU, the build alternatives 
are analyzed together due to the similarity of their proposed project elements within the 
viewshed. Due to the scale of the proposed changes, the availability of views to visual resources 
(i.e. beach, Pacific ocean, etc.), and the fleeting nature of views, there would be no substantial 
changes to views from SR-1 or any of the scenic corridors identified in the Local Coastal Plan’s 
Scenic Corridor Element. Similarly, the build alternatives would not affect scenic vistas of the 
beach and ocean from this VAU because such views are located in a different direction than the 
proposed project.  

Under the proposed project’s build alternatives, the largest potential aesthetic changes to this 
VAU include the widening of the bridge at the existing alignment (up to 30 feet) and the 
potential addition of an elevator tower at the base of the bridge on the south side, which can 
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be seen from various locations throughout the North Pier. The bridge widening would not 
impede views of the existing scenic resources depicted in KV-5 Existing Conditions (below), 
which include the sloping gradient of the Pier Bridge and unobstructed sightlines to Looff’s 
Hippodrome and the Pier Sign. Again, though the look of the bridge would differ slightly due to 
its widening, it would not detract from views because it would be very similar to the existing 
bridge alignment and would be designed to be context-sensitive in accordance with the Santa 
Monica General Plan. Therefore, it wouldn’t substantially deteriorate views throughout the 
North Pier VAU. The upper portion of the elevator tower would be visible near the north-east 
corner of the Hippodrome’s façade, similar to Key View 1. However, its placement would not 
interfere with sightlines to the Pier Sign or Hippodrome, and views to and from those, and 
other visual resources, are widely available throughout this VAU.  

As discussed, this VAU is fairly well-lit. Ambient illumination levels are fairly high and lighting, as 
previously discussed, is primarily associated with lampposts on and under the bridge/pier, 
vehicle traffic and signage on local roadways and bikeways, and lighting within parking areas 
and pedestrian paths. Bridge lighting that is removed would be replaced at or near their 
existing locations. The project is not expected to introduce other elements that would 
contribute to substantial new light when compared to existing conditions. Similarly, the bridge 
itself, under the build alternatives, would be constructed using similar materials and coloring. 
Though it would introduce slightly more surface area, it is not expected to introduce substantial 
glare. Therefore, the proposed project would not create a new source of substantial light or 
glare that would adversely affect daytime or nighttime views in the area.  

The proposed project elements would not impede sightlines to any other visual resources 
within the project corridor available from this VAU. As a result of the proposed project’s 
general similarity to the existing alignment, with design elements that would be comparable to 
the existing design elements, the project would be consistent with the existing visual character. 
As mentioned, the proposed project would also be consistent with the City of Santa Monica 
General Plan and the Local Coastal Plan, particularly as it relates to the preservation of scenic 
corridors designated by the City of Santa Monica that are within this VAU. It would not have a 
substantial adverse effect on a scenic vista, substantially damage a scenic resource (trees, rock 
outcroppings, and/or historic buildings within a state scenic highway), or substantially de-grade 
the visual character or quality of the site and its surroundings. Similarly, the proposed project 
would not create a new source of substantial light or glare that would adversely affect daytime 
or nighttime views in the area. No mitigation measures are necessary because the project is 
already designed to minimize impacts through compliance with the Santa Monica General Plan, 
which requires context-sensitive design, maintenance of local character, appropriate 
articulation in the form of setbacks, offsets, projections and a mix of architectural materials and 
elements to establish an aesthetically pleasing pattern, sensitivity to historic resources, and the 
overall protection of public views. 
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Viewer Response 

As described under Group Viewer Response, the composite viewer response would be 
moderate. Viewers within the project area are familiar with the existing bridge, and the 
proposed bridge is in keeping with the existing visual environment. In addition, the elevators (if 
ADA Option A is selected), widened bridge deck, and associated elements such as vehicle lanes, 
bike lanes, sidewalks, barriers, and hand railings, would not greatly alter visual resources in the 
project area. Therefore, the proposed bridge would not be an eyesore and would not greatly 
alter the existing visual character of the project area, as seen from the North Pier VAU. 

Resource Change 

The vividness of the North Pier VAU would not be greatly affected by the proposed project 
elements under the build alternatives, and the rating would remain moderate-high. As 
mentioned, scenic views of visual resources would be preserved throughout this VAU. Although 
the proposed bridge and elevator tower would introduce new structures, the intactness would 
remain moderate, because these changes would be in keeping with the appearance of the 
VAU’s composition and overall project corridor. Similarly, its unity would still be moderate, as 
the project changes would not substantially compromise its distinctive, contrasting, and diverse 
visual elements and the composition of the viewshed as a whole. The resulting visual quality 
would remain moderate to moderate-high. Operation would result in a resource change 
throughout this VAU that is low; and the resulting visual impacts within the North Pier would be 
moderately low, due to the moderate viewer response (refer to Table 1 above and Table 2 
under Summary of Visual Impacts by Visual Assessment Unit below). 
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KEY VIEW (KV) 5 – From Parking Lot 1 North looking southeast. 

KV-5 Existing Condition 

 

Source: ICF International, 2015. 
 

Palisades Park Visual Assessment Unit 

Construction and operation impacts throughout the Palisades Park VAU would be similar under 
all the Build Alternatives. Therefore, they are analyzed conjointly throughout this section of the 
analysis. Project elements and potential impacts that are unique to a particular build alternative 
are called out as necessary. 

Construction 

General construction activities, construction staging/stockpiling, the storage of road-building 
materials, the presence of construction equipment, and temporary traffic barricades would 
result in construction impacts, as in the previous analyzed VAUs. However, due to vegetation 
within the park and along the slope down to MAW and SR-1, views of construction would 
mostly be limited to the portions of the project located northeast of SR-1 and MAW, between 
Key Views 1 and 6. Some views toward the PL1N staging area could also be present along the 
bike trail where gaps in trailside vegetation are present. Impacts to views from this VAU would 
be both minor and temporary. Temporary visual changes due to construction signaling and 
signage also would occur to redirect pedestrian access and for construction safety, though they 
are not considered to be adverse. Under all build alternatives of the proposed project, the Pier 
Bridge, elements of the pier structure and viewsheds within the Palisades Park VAU 
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[represented by Key View 2] would be altered during construction. Removal of portions of the 
existing bridge would be required, though all of the modifications to the pier that are visible will 
be reconstructed and replaced in kind so as to maintain its visual quality and character. Thus, all 
construction activity under the build alternatives would result in minor and temporary 
construction impacts throughout the Palisades Park VAU and there would be no substantial 
noticeable long-term effects on the visual surroundings. 

Operation 

As with the previously analyzed VAUs, the build alternatives are analyzed together in this 
section due to the similarity of their proposed project elements within the viewshed. Under the 
proposed project’s build alternatives, the largest potential aesthetic changes to this VAU are 
also the widening of the bridge at the existing alignment (up to 30 feet) and the potential 
addition of an elevator tower at the base of the bridge on the south side, which would be seen 
from various locations throughout Palisades Park. 

The bridge widening would not impede views of the existing scenic resources depicted in KV-2 
Existing Conditions (below), including the Pier Bridge and Pier, with its sloping gradient, the 
visibility of the Hippodrome and ferris wheel, and the views of the beach and Pacific Ocean. 
Again, though the look of the bridge would differ slightly due to its widening, it would not 
detract from views because it would be very similar to the existing bridge alignment, would be 
designed to be context-sensitive in accordance with the Santa Monica General Plan, and, from 
this VAU, visual changes introduced by the project would be relatively small in scale and form. 
Therefore, it wouldn’t substantially deteriorate views throughout the Palisades Park VAU. The 
upper portion of the elevator tower would partially obstruct views of the northeast corner of 
the Hippodrome’s façade, similar to Key Views 1 and 2. However, its placement would not 
interfere with sightlines to and from the aforementioned visual resources, which are widely 
available throughout this VAU.  

The proposed project elements would not impede sightlines to any other visual resources 
available from this VAU. As a result of the proposed project’s general similarity to the existing 
alignment, with design elements that would essentially be comparable to the existing design 
elements, the project would be consistent with the existing visual character. The proposed 
project would be consistent with the City of Santa Monica General Plan and the Local Coastal 
Plan, particularly as it relates to the preservation of scenic corridors designated by the City of 
Santa Monica that are within the immediate project vicinity. It would not have a substantial 
adverse effect on a scenic vista, substantially damage a scenic resource (trees, rock 
outcroppings, and/or historic buildings within a state scenic highway), or substantially degrade 
the visual character or quality of the site and its surroundings. Similarly, the proposed project 
would not create a new source of substantial light or glare that would adversely affect daytime 
or nighttime views in the area. No mitigation measures are necessary because the project is 
already designed to minimize impacts through compliance with the Santa Monica General Plan, 
which requires context-sensitive design, maintenance of local character, appropriate 
articulation in the form of setbacks, offsets, projections and a mix of architectural materials and 
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elements to establish an aesthetically pleasing pattern, sensitivity to historic resources, and the 
overall protection of public views. 

 Viewer Response 

As described under Group Viewer Response, the composite viewer response would be 
moderate. Viewers within the project area are familiar with the existing bridge, and the 
proposed bridge is in keeping with the existing visual environment. In addition, the elevators (if 
ADA Option A is selected), widened bridge deck, and associated elements such as vehicle lanes, 
bike lanes, sidewalks, barriers, and hand railings, would not greatly alter visual resources in the 
project area. Therefore, the proposed bridge would not be an eyesore and would not greatly 
alter the existing visual character of the project area, as seen from the Palisades Park VAU. 

Resource Change 

The vividness of the Palisades Park VAU would not be greatly affected by the proposed project 
elements under the build alternatives, and the rating would remain high, due in part to the 
relative distance of this VAU to the project site. As it is further from the proposed alignment, 
the potential visual changes are smaller in scale and form. Thus, it would maintain a variety of 
vegetation, rich colors, impressive scenery, and unique natural and built features. Views of 
visual resources would be preserved, though partially obstructed in the case of the 
Hippodrome. Although the proposed bridge and elevator tower would introduce new 
structures, the intactness would remain moderate-high to high, because these changes would 
be in keeping with the appearance of the VAU’s composition and overall project corridor, in 
addition to the relative scale and form of the visual changes as mentioned previously. Similarly, 
its unity would still be high, as the project changes would not substantially compromise the 
harmonious visual pattern created by the juxtaposition of the pier, Pier Bridge, and SR-1 with 
the Santa Monica State Beach and Pacific Ocean. The resulting visual quality would remain 
moderate-high. Operation would result in a resource change throughout this VAU that is low; 
and the resulting visual impacts within the Palisades Park would be moderately low, due to the 
moderate viewer response (refer to Table 1 above and Table 2 under Summary of Visual 
Impacts by Visual Assessment Unit below). 
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KEY VIEW (KV) 2 – From Palisades Park looking southwest. 

KV-2 Existing Condition  

 
Source: ICF International, 2015. 

 

South Pier Visual Assessment Unit 

Build Alternative 3 is the focus of the analysis for this VAU because of the proposed permanent 
Moss Avenue Bridge. Under Build Alternatives 1 and 2, the anticipated visual changes 
associated with the new Pier Bridge and potential elevators would be somewhat difficult to 
detect, due in large part to obstructed views to the north side of the pier throughout the South 
Pier VAU because of intervening development, such as palm trees and local businesses. In 
addition, development within the South Pier VAU would limit views toward the proposed 
permanent Moss Avenue Bridge from the Bridge Alignment, North Pier, and Palisades Park 
VAUs. Therefore, the proposed permanent Moss Avenue Bridge under Alternative 3 
encapsulates the largest potential for visual change within this VAU, due to the limited and 
focused views to and within this VAU. Project elements and potential impacts that are unique 
to a particular build alternative are called out as necessary. 
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Construction 

General construction activities, construction staging/stockpiling, the storage of road-building 
materials, the presence of construction equipment, and temporary traffic barricades would 
result in construction impacts, as in the previous analyzed VAUs. However, Parking Lot 1 South 
(PL1S) is one of the proposed construction staging spaces for contractor use, which is located in 
the South Pier VAU. Visual impacts from a staging area in the South Pier VAU would result in a 
greater visual intrusion in the South Pier VAU because of the construction staging located 
directly adjacent in Parking Lot 1 South. However, these impacts would still be both minor and 
temporary. Temporary visual changes due to construction would also include signaling and 
signage, which would be required to facilitate detours and safety during construction. Though 
these would be a visible element during construction, these changes are not considered to be 
substantial as they would be a smaller detail of construction activities.  

Under Alternative 1, a temporary vehicle access bridge would also be constructed on Moss 
Avenue. As a result, the composition of the viewsheds within the South Pier VAU, represented 
by Key Views 4 and 7 below, would be altered during construction. Removal of portions of the 
existing elements on the south side of the pier would be required, though, once modifications 
to the pier and bridge are complete, the bridge will be deconstructed so as to maintain the 
visual quality and character of the existing corridor. Due to the temporary nature of 
construction activity, impacts would be considered to be minor. 

Operation 

Under all build alternatives, aesthetic changes associated with the widening of the Pier Bridge 
at the existing alignment and the potential addition of an elevator tower at the base of the 
bridge would partially seen from the South Pier VAU. However, given the angle and the slope of 
the bridge alignment, its widening would be difficult to detect. The elevator tower would be 
partially visible rising above the pier deck (approximately 30 feet), though its placement would 
not interfere with sightlines to the Hippodrome, which are already partially obstructed by palm 
trees, the common areas south and east of the Hippodrome, and other intervening 
development, such as local businesses. 

The most visible project feature would be a new permanent vehicle-only bridge that would be 
constructed at Moss Avenue to provide public vehicular access to the Pier deck parking lot and 
the Pier that is proposed under Alternative 3. The bridge would be designed for vehicular use, 
be approximately 150 feet long, and be within the 29 feet wide existing City right-of-way to 
accommodate two vehicle lanes and barriers. The bridge would span over Ocean Front Walk 
and provide a minimum vertical clearance of 13 feet 6 inches per California Fire Code Title 24 
Part 9 Section 503.2.1. To construct this bridge, the retaining walls along Moss Avenue adjacent 
to the private property on the north and adjacent to PL1S would need to be removed and 
reconstructed. At the southeast end of the Pier, the ADA ramp, portions of the retaining wall, 
and bench seating would be permanently removed, as would the pylon lamppost on Ocean 
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Front Walk. The Moss Avenue Bridge alignment encroaches into Carousel Park and construction 
would occur in the park that would require modification of some of the park features. As a 
result of the proposed project under Build Alternative 3, the scale, contiguity and composition 
of the current viewsheds represented by Key Views 4 and 7 would be altered. As depicted in 
KV-4 Proposed Condition, visual elements in the foreground (as seen from Key View 4) would 
be removed and replaced, whereupon the permanent, vehicle-only bridge at Moss Avenue 
would dominate, creating a linear pattern across the viewshed that would be large in form and 
scale. The scale, contiguity and composition of the current viewshed at Key View 7 would also 
be altered. However, the project are would still retain its unique character and sightlines to all 
visual resources within this VAU, including the Santa Monica Municipal Pier, Looff’s 
Hippodrome, Santa Monica State Beach, and the Pacific Ocean, would continue to be 
unobstructed. 

The proposed project elements under the build alternatives would not impede sightlines to any 
of the other visual resources within this VAU. Though the proposed project may alter the visual 
composition of views within the South Pier VIA, it would still be consistent with the City of 
Santa Monica General Plan and the Local Coastal Plan, particularly as it relates to the 
preservation of scenic corridors designated by the City of Santa Monica that are within the 
immediate project vicinity. It would not have a substantial adverse effect on a scenic vista, 
substantially damage a scenic resource (trees, rock outcroppings, and/or historic buildings 
within a state scenic highway), or substantially degrade the visual character or quality of the 
site and its surroundings. Similarly, the proposed project would not create a new source of 
substantial light or glare that would adversely affect daytime or nighttime views in the area. No 
mitigation measures are necessary because the project is already designed to minimize impacts 
through compliance with the Santa Monica General Plan, which requires context-sensitive 
design, maintenance of local character, appropriate articulation in the form of setbacks, offsets, 
projections and a mix of architectural materials and elements to establish an aesthetically 
pleasing pattern, sensitivity to historic resources, and the overall protection of public views. 

 Viewer Response 

As described under Group Viewer Response, the composite viewer response would be 
moderate. Viewers within the project area are familiar with existing bridge, and the proposed 
bridge is in keeping with the existing visual environment. In addition, the elevators (if ADA 
Option A is selected), widened bridge deck, and associated elements such as vehicle lanes, bike 
lanes, sidewalks, barriers, and hand railings, would not greatly alter visual resources in the 
project area. Therefore, the proposed bridge would not be an eyesore and would not greatly 
alter the existing visual character of the project area, as seen from the South Pier VAU. 

Resource Change 

The vividness of the South Pier VAU would be slightly affected by the proposed project 
elements under the build alternatives. However, the rating would remain moderate-high 
throughout the VAU because the project would maintain a memorable landscape with 
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distinctive, contrasting, and diverse visual elements, such as the Pier Bridge, Hippodrome, pier 
(amusement park and Carousel Park), Santa Monica State Beach, the shoreline, and the Pacific 
Ocean. Views to the visual resources would be preserved, though partially obstructed in the 
case of the Hippodrome (which itself is already partially obstructed). Since the proposed project 
would introduce new structures, the intactness would be reduced from moderate-high to 
moderate because these changes would introduce manmade elements. However, they would 
be in keeping with the appearance of the VAU’s existing composition and the overall project 
corridor. Its unity would remain moderate-high. Although the project changes would alter the 
viewsheds represented by Key Views 4 and 7, the proposed build alternatives would not 
substantially compromise the harmonious visual pattern created by the smooth transition 
between pier adjacent land uses, the pier itself, and the shoreline. The resulting visual quality 
would remain moderate-high. Operation would result in a resource change throughout this 
VAU that is moderate; and the resulting visual impacts within the Palisades Park would be 
moderate, due to the moderate viewer response (refer to Table 1 above and Table 2 under 
Summary of Visual Impacts by Visual Assessment Unit below). 

KEY VIEW (KV) 4 – From Ocean Front Walk (south of Moss Avenue) apex looking north. 

KV-4 Existing Condition  

 
Source: Google Earth, 2016. 
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KV-4 Proposed Condition – Alternative 3 with ADA Option A 

Source: ICF International, 2016. 

 

KEY VIEW (KV) 7 – From southwest corner of Moss Avenue & Appian Way intersection looking west. 

KV-7 Existing Condition  

 
Source: ICF International, 2015. 
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Summary of Visual Impacts by Visual Assessment Unit and Alternative 

Construction and operation impacts for the project are described above. Table 2 summarizes 
and compares the narrative ratings for visual resource change, viewer response, and visual 
impacts between alternatives for each key view. 

Table 2. Summary of Key View Narrative Ratings 

Visual  
Assessment Unit 

Key 
View 

ALTS. 1 & 2 ALT. 3 

Resource 
Change 

Viewer 
Response 

Visual 
Impact 

Resource 
Change 

Viewer 
Response 

Visual 
Impact 

Bridge  
Alignment 

1 L M ML L M ML 

3 L M ML L M ML 

6 L M ML L M ML 

North Pier 5 L M ML L M ML 

Palisades Park 2 L M ML L M ML 

South Pier 
4 L M ML M M M 

7 L M ML M M M 

 

Impacts from each build alternative would be comparable; therefore, the summary has been 
condensed into a singular discussion, and a detailed comparison is not provided. Under all build 
alternatives, the existing Pier Bridge would be removed and a new bridge structure would be 
built in its place at the same location. All build alternatives would retain the existing Pier Sign 
and refurbished light posts. Alternatives 1 and 2 would result in a wider bridge structure while 
Alternative 3 would be narrower. In addition, Alternative 3 would introduce the new Moss 
Avenue Bridge. All build alternative also have the potential to include the addition of an 
elevator tower at the base of the bridge on the south side. Therefore, impacts to the Bridge 
Alignment, North Pier and Palisades Park VAUs under all build alternatives are all similar while 
the South Pier VAU would be affected by the addition of a new vehicle-only bridge location 
would alter the viewsheds represented in Key Views 4 and 7 under Alternative 3. In addition, 
removal of pier-adjacent elements and modifications to Carousel Park would be required under 
Alternative 3; however, the overall visual quality and character of Key Views 4 and 7 would not 
be substantially diminished as a result. Given the size and location of the proposed elements 
with respect to the Key Views, the resource change under all build alternatives would be 
relatively low as a result of the proposed project’s general similarity to the existing alignment, 
current design elements, and overall visual character.  

The proposed project elements would not impede sightlines to any other scenic resources, 
including the beach and ocean. As a result of the proposed project’s general similarity to the 
existing alignment, with design elements that would essentially match the existing design 
elements, the project would be consistent with the existing visual character. The proposed 
project would be consistent with the City of Santa Monica General Plan and the Local Coastal 
Plan, particularly as it relates to the preservation of scenic corridors designated by the City of 
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Santa Monica that are within the immediate project vicinity. It would not have a substantial 
adverse effect on a scenic vista, substantially damage a scenic resource (trees, rock 
outcroppings, and/or historic buildings within a state scenic highway), or substantially degrade 
the visual character or quality of the site and its surroundings. Similarly, the proposed project 
would not create a new source of substantial light or glare that would adversely affect daytime 
or nighttime views in the area.  

When factored with resource change and viewer response, the proposed project would result 
in moderate visual impacts to the project area and corridor, overall. Visual impacts associated 
with construction activities and would be temporary and minor. The proposed project would 
add to the cumulative visual impacts associated with construction and presence of built 
features within the project corridor. Due to the permanent vehicle-only bridge at Moss Avenue, 
these impacts would be slightly more detrimental under Alternative 3 than it would under 
Alternatives 1 and 2. 

X. PROJECT VISUAL IMPACT SUMMARY 

The project visual impact summary is provided under Summary of Visual Impacts by Visual 
Assessment Unit and Alternative, above. 

Temporary Construction Visual Impacts 

Temporary visual impacts resulting from construction were described earlier in the VIA (Section 
IX, Visual Impact). Please refer to discussions in that section for more detail. 

XI. CUMULATIVE VISUAL IMPACT 

Cumulative impacts are those resulting from past, present and reasonably foreseeable future 
actions, combined with the potential visual impacts of this project. For this project, it has been 
determined that the following cumulative visual impacts may occur. 

The area of effect for cumulative visual effects would extend along the length of the Pier Bridge 
and include views to and from the proposed project site. At the time of the preparation of this 
analysis, there are no other known projects within the area of cumulative effect. As stated, 
existing visual quality within the area of effect is high. The proposed project is driven by 
implementation of the City of Santa Monica General Plan and the Local Coastal Plan, described 
above, to provide access and to support land uses in the vicinity. All proposed build alternatives 
would result in the same cumulative visual impacts. Temporary construction impacts associated 
with the proposed project would not result in cumulative visual impacts because they would be 
temporary in nature. No new sources of light and glare would be introduced and scenic vistas 
and views from SR-1 would not be affected. The existing Pier Bridge would be replicated, in 
large part, under the build alternatives. While the new bridge would be wider, it would 
maintain the current Pier Bridge’s height, alignment, and location. The look of the bridge would 
differ slightly, but would create visual interested in the project corridor and would not detract 
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from views. As a result, the proposed project would be generally similar to the existing 
structure and would be consistent with the existing visual character. . Due to the permanent 
vehicle-only bridge at Moss Avenue, these impacts would be slightly more detrimental under 
Alternative 3 than it would under Alternatives 1 and 2. Overall, the proposed project and its 
build alternatives would have only an incremental contribution to cumulative impacts related 
to visual changes in the area because it would not substantially alter the existing visual 
landscape or degrade the visual quality of the project vicinity. Therefore, the project’s 
incremental impact on visual resources is less than cumulatively considerable. 

XII. AVOIDANCE, MINIMIZATION, AND/OR MITIGATION MEASURES  

Caltrans and the FHWA mandate that a qualitative/aesthetic approach should be taken to 
address visual quality loss in the project area.  This approach fulfills the letter and the spirit of 
FHWA requirements because it addresses the actual cumulative loss of visual quality due to a 
project.  This approach also results in avoidance, minimization, and/or mitigation measures that 
can lessen or compensate for a loss in visual quality.  The inclusion of aesthetic features in the 
project design, discussed in Section II, can help generate public acceptance of a project. As 
discussed above, because no adverse visual effects or substantial losses to visual quality 
throughout the project area are anticipated as a result of the bridge replacement, no 
avoidance, minimization and/or mitigation measures have been proposed. 

XIII. CONCLUSIONS  

The proposed project would result in moderate visual changes to the project area and corridor 
that would not result in permanent adverse visual impacts or negatively affect existing viewer 
groups. Under the build alternatives, no changes are proposed as part of the project that would 
substantially disrupt scenic vistas, remove or destroy character-defining features, alter the 
City’s designated scenic corridors or views from the State’s designated scenic highways, or 
otherwise substantially compromise the visual resources discussed above, including the Santa 
Monica Pier Sign, Santa Monica Municipal Pier, Looff’s Hippodrome, SR-1 (Pacific Coast 
Highway or PCH), Ocean Avenue, the Santa Monica Freeway, Palisades Park, Santa Monica 
State Beach and the Pacific Ocean. In addition, views from Ocean Avenue and SR-1 would be 
preserved. Although views within the South Pier VAU under Build Alternative 3 would be 
changed as a result of a permanent, vehicle-only bridge at Moss Avenue, these visual impacts 
would not be substantial. As a result of the proposed project’s general similarity to the existing 
alignment, with design elements that would essentially similar to the existing design elements, 
the project would be consistent with the existing visual character. The bridge replacement 
would not create a new source of substantial light or glare that would adversely affect daytime 
or nighttime views in the area and visual impacts associated with construction would be 
temporary and minor. The proposed project would not result in substantial cumulative visual 
impacts. No mitigation measures would be necessary. 



 

Visual Impact Assessment 
Santa Monica Pier Bridge Replacement Project 

October 2016 
47 

 

References 

City of Santa Monica. 1992. Local Coastal Plan. Available: 
<http://www.smgov.net/Departments/PCD/Plans/Local-Coastal-Plan/>. Accessed: June 
9, 2015. 

City of Santa Monica. 1997. Parks and Recreation Master Plan. Available: 
<http://www.smgov.net/uploadedFiles/Departments/CCS/Places_Parks_Beach/Parks/ 
Parks_and_Recreation_Master_Plan.pdf>. Accessed: June 9, 2015. 

City of Santa Monica. 2010. City of Santa Monica Comprehensive General Plan. Available: 
<http://www.smgov.net/Departments/PCD/Plans/General-Plan/>. Accessed: June 9, 
2015. 

 Land Use and Circulation Element. Available: <http://www.smgov.net/uploadedFiles/ 
Departments/PCD/Plans/General-Plan/Revised%20LUCE%207.24.15_web.pdf>. Revised: 
July 24, 2015. Accessed: June 9, 2015. 

 Historic Preservation Element. Available: <http://www.smgov.net/uploadedFiles/ 
Departments/PCD/Plans/General-Plan/Historic-Preservation-Element/Adopted-Historic-
Preservation-Element-2002.pdf>. Revised: 9/2002. Accessed: June 9, 2015. 

 Open Space Element. Available: <http://www.smgov.net/uploadedFiles/ 
Departments/PCD/Plans/General-Plan/Open-Space-Element/Adopted-Open-Space-
Element-1997.pdf>. Revised: 1997. Accessed: June 9, 2015. 

City of Santa Monica. 2015. City of Santa Monica, Office of Pier Management. Available: 
<http://www.smgov.net/Departments/OPM/formcontent.aspx?ekfrm=30819>. 
Accessed: August 11, 2015.  

Federal Highway Administration. 2015. Program Overview. Available: 
<http://www.environment.fhwa.dot.gov/4f/index.asp>. Accessed: June 9, 2015. 

Fehr & Peers. 2015. Santa Monica Pier Bridge Replacement Transportation Impact Analysis.  



Technical Report D:
Noise Study



Santa Monica Pier Bridge Replacement Project 
CITY OF SANTA MONICA, CALIFORNIA 

DISTRICT 7 – LA 
BHLO-5107(033) 

Noise Study Report 

Prepared by the 
California Department of Transportation 

October 2015 



 

 

For individuals with sensory disabilities, this document is available in Braille, large print, on 
audiocassette, or on computer disk. To obtain a copy in one of these alternate formats, please 
call or write to Caltrans, Attn: Mine Struhl, Senior Environmental Planner, District 7, 100 S. 
Main Street, Los Angeles, CA 90012, or use the California Relay Service TTY number, 1-800-
735-2929. 

 
 
 
 



 

Noise Study Report 

Santa Monica Pier Bridge Replacement Project  

CITY OF SANTA MONICA, CALIFORNIA 

DISTRICT 7 – LA 

BHLO-5107(033) 

 

October 2015 
 

 
Prepared By:  

 

Date: September 22, 2015 

  Eric Moskus 
  Noise Analyst 
  ICF International 

  949-333-6641  

 
Prepared By:  

 

Date: September 18, 2015 

  Peter Hardie,  
  Sr. Noise Analyst 
  ICF International  
  949-333-6650 
 

 
Approved By:  

 

Date: September 17, 2015 

  David Buehler, PE 
  Senior Acoustical Engineer   
  ICF International 
  916-737-3000 
 
 
Concurred By: ___________________________________  Date: ____________  



 

M e m o r a n d u m   Flex your power! 
 Be energy efficient! 
 

 

 

To: Michael C. Enwedo Date: October 22, 2015 

Division of Environmental Planning  

Local Assistance 

 File:  BHLO-5107(033) 

      EA 965105-3NOIS 

  EFIS 0714901947  

 

From: Jin S. Lee 

 Branch Chief Noise & Vibration Branch 

Office of Environmental Engineering 

Division of Environmental Planning 

 

Subject: Santa Monica Pier Bridge Replacement Project Noise Study Report Review   

 

Per your request, Caltrans D7 Noise and Vibration Branch has reviewed the noise 

study report titled Santa Monica Pier Bridge Replacement Project and dated October 

2015 prepared for the City of Santa Monica, California by ICF International. The 

noise study report complies with Federal and State requirements for Type-I projects. 

We have no comments at this time.  
 

If you have any questions regarding this review, please contact me at (213) 897-3312 

or Roland Cerna at (213) 897-8545.  

  

 

 

  

 

 

Jin S Lee, P.E. 

Branch Chief/ Noise & Vibration Branch   

California Department of Transportation, District 07 

Office of Environmental Engineering 

Division of Environmental Planning 

            

 

 

 
 

 

 

 

 

 

 

 

 

 



 

 
Noise Study Report  
Santa Monica Pier Bridge Replacement S-i 

Summary 
The City of Santa Monica (City), in coordination with the California Department of 

Transportation (Caltrans), proposes to replace the existing Santa Monica Pier Bridge in the City 

of Santa Monica, Los Angeles County, California. The intent of this project is to replace the 

existing, structurally deficient Pier Bridge with a new multi-modal bridge to meet current seismic 

and Americans with Disabilities Act (ADA) standards. 

The proposed project contains three build alternatives. Build Alternatives 1 and 2 both propose 

to replace and widen the existing Santa Monica Pier Bridge in its current location. Build 

Alternative 3 proposes to replace and widen the existing Santa Monica Pier Bridge in its current 

location and construct a new, second bridge for vehicular traffic that connects the Pier Deck to 

Moss Avenue. Build Alternative 3 also contains two design options (Access Scenarios 1 and 2), 

which will affect traffic volumes on local streets. These are considered separately in the noise 

analysis and are discussed in more detail in Section 2.4.3, Design Options – Access Scenario 1 
and Access Scenario 2.  

Under Build Alternative 1 and Build Alternative 2, traffic patterns and volumes would not 

change relative to the No-Build Alternative, as described in the Santa Monica Pier Bridge 
Replacement Project Transportation Impact Analysis (TIA) (Fehr and Peers 2015). Furthermore, 

Build Alternative 1 and Build Alternative 2 are not categorized as Type I or Type II projects by 

the Federal Highway Administration (FHWA) as these alternatives do not change the vertical or 

horizontal alignment relative to the noise sensitive receptors or result in an increase in capacity. 

Therefore, Build Alternatives 1 and 2 are not evaluated in this report. Build Alternative 3 is 

categorized by the FHWA as a Type I project because it is a federal-aid project and includes the 

relocation of an auxiliary roadway (refer to Section 4.1, Federal Regulations, for further 

discussion of Type I, Type II, and Type III project categories). 

This project is included in the 2015 Federal Statewide Transportation Improvement Program 

(FSTIP) and is proposed for funding from the Highway Bridge Program (HBP). The Pier Bridge 

qualifies for replacement under the HBP and is eligible for Toll-Credit funding. It is also 

identified as a transportation project in the Southern California Association of Governments 

(SCAG) 2015 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS). The 

proposed project is subject to both the California Environmental Quality Act (CEQA) and the 

federal National Environmental Policy Act (NEPA). The City of Santa Monica is the lead agency 

under CEQA and Caltrans is the lead agency under NEPA. 

Land uses within the project area consist of a mix of multi-family residential and commercial uses 

(including restaurants/bars, and retail), and a playground/park. As part of the traffic noise study, 
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one long-term (24 hours or longer) and four short-term (10 minutes or longer) noise measurements 

were taken at representative land uses along the project alignment. To be consistent with Caltrans’ 

2011 Traffic Noise Analysis Protocol for New Highway Construction, Reconstruction, and 
Retrofit Barrier Projects (Protocol), all land uses were analyzed in this Noise Study Report (NSR). 

Traffic counts were conducted during short-term measurements for use in calibrating the Traffic 

Noise Model (TNM). As stated in the 2013 Technical Noise Supplement (TeNS), to account for 

deviations between the measured and modeled noise levels found during the model validation 

process, K-factors (calibration constants) are typically included to adjust modeled noise levels to 

within 1 decibel (dB) of the measured noise level. However, due to ambient noise sources along 

the Santa Monica Pier (such as high pedestrian foot traffic and commercial activity) near noise 

measurement locations, it was not possible to collect sound level measurements that were not 

substantially influenced by these sources. As such, the calibration process and K-factors were not 

applied to this project. This is consistent with guidance in Section 4.4.1.3 of the TeNS, which 

requires certain conditions to be met before the process can be applied. Sound level measurements 

and concurrent traffic volumes measured in the field are presented in Table 6-1. A comparison of 

modeled and measured noise levels is presented in Table 6-3. 

Existing Year (2013) and Future Year (2025) No-Build, Build Alternative 3 (Access Scenario 1), 

and Build Alternative 3 (Access Scenario 2) worst-hour noise levels were modeled using the 

FHWA TNM, version 2.5, and are presented in Appendix B (Table B-1). Existing Year modeled, 

worst-noise-hour levels were found to range from 40 A-weighted decibels (dBA) hourly 

equivalent sound level (Leq[h]) at modeled receiver M4 to 60 dBA Leq(h) at modeled receivers 

M9 and M12–M17-ST4 along the project alignment (when rounded to the nearest whole 

number). Future Year (2025) No-Build worst-noise-hour noise levels are predicted to range from 

41 dBA Leq(h) at modeled receivers M4 and M5 to 61 dBA Leq(h) at modeled receivers M16 and 

M17-ST4. Future Year (2025) Build Alternative 3 (Access Scenario 1) worst-noise-hour noise 

levels are predicted to range from 40 dBA Leq(h) at modeled receiver M2 to 62 dBA Leq(h) at 

modeled receivers M13, M14, M16, and M17-ST4. Future Year (2025) Build Alternative 3 

(Access Scenario 2) worst-noise-hour noise levels are predicted to range from 40 dBA Leq(h) at 

modeled receiver M2 to 62 dBA Leq(h) at modeled receivers M12–M17-ST4. 

The results of the traffic noise analysis indicate that none of the predicted noise levels at the 17 

modeled receivers would approach or exceed the applicable FHWA/Caltrans noise abatement 

criteria (NAC) for the corresponding Activity Category with the implementation of Build 

Alternative 3 (Access Scenario 1) and Build Alternative 3 (Access Scenario 2) conditions. 

Therefore, traffic noise impacts are not predicted to occur at these locations.  
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Pursuant to Caltrans and FHWA regulations and guidance, noise abatement is considered for 

land uses where traffic noise impacts are predicted. Traffic noise impacts are not predicted to 

occur under this project, so noise abatement was not considered.  

During construction of the proposed project, noise from construction activities would 

intermittently dominate the noise environment in the immediate area of construction. 

Construction equipment that is anticipated to be used for the project is expected to generate 

maximum noise levels ranging from 77 to 85 dBA at a distance of 50 feet. Noise produced by 

construction equipment would diminish at a rate of about 6 dBA per doubling of distance. No 

adverse noise impacts from construction are anticipated because construction would be 

conducted in accordance with Caltrans’ provisions in Section 14-8.02, “Noise Control,” of the 

2010 Standard Specifications and Special Provisions (SSP 14-8.02) and applicable local noise 

standards. 
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Chapter 1 Introduction 

The City of Santa Monica (City), in coordination with the California Department of 

Transportation (Caltrans), proposes to replace the existing Santa Monica Pier Bridge in the City 

of Santa Monica, Los Angeles County, California. The intent of this project is to replace the 

existing, structurally deficient Pier Bridge with a new multi-modal bridge to meet current seismic 

and Americans with Disabilities Act (ADA) standards. See Figure 1-1 for the regional vicinity of 

the project and Figure 1-2 for the project location. 

This project is included in the 2015 Federal Statewide Transportation Improvement Program 

(FSTIP) and is proposed for funding from the Highway Bridge Program (HBP). The Pier Bridge 

qualifies for replacement under the HBP and is eligible for Toll-Credit funding. It is also 

identified as a transportation project in the Southern California Association of Governments 

(SCAG) 2015 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS). The 

proposed project is subject to both the California Environmental Quality Act (CEQA) and the 

federal National Environmental Policy Act (NEPA). The City of Santa Monica is the lead agency 

under CEQA and Caltrans is the lead agency under NEPA. 

1.1 Purpose of the Noise Study Report  

Under Build Alternative 3, the proposed project is categorized by the Federal Highway 

Administration (FHWA) as a Type I project because it is a federal-aid project and includes the 

relocation of an auxiliary roadway (refer to Section 4.1, Federal Regulations, for further 

discussion of Type I, Type II, and Type III project categories). The purpose of this Noise Study 

Report (NSR) is to evaluate noise impacts and abatement under the requirements of Title 23 of 

the Code of Federal Regulations (23 CFR, Part 772), “Procedures for Abatement of Highway 

Traffic Noise,” which provides procedures for preparing operational and construction noise 

studies and evaluating noise abatement considered for federal and federal-aid highway projects. 

According to 23 CFR 772.3, all highway projects that are developed in conformance with this 

regulation are deemed to be in conformance with FHWA noise standards. Compliance with 23 

CFR 772 provides compliance with the noise impact assessment requirements of NEPA.  

The Caltrans Traffic Noise Analysis Protocol for New Highway Construction, Reconstruction, 
and Retrofit Barrier Projects (Protocol) (Caltrans 2011) provides Caltrans policy for 

implementing 23 CFR 772 in California. The Protocol outlines the requirements for preparing 

NSRs. Noise impacts associated with this project under CEQA will be evaluated separately in 

the Santa Monica Pier Bridge Replacement Draft Environmental Impact Report/Environmental 

Assessment (EIR/EA). 
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1.2 Project Purpose and Need  

The primary purposes and objectives of the proposed project are as follows. 

• Provide a bridge that would be structurally sound and seismically resistant. 

• Provide a bridge with a 75-year design life. 

• Ensure adequate and safe access to the Pier by all users, including pedestrians, bicyclists, 

motorists, and delivery and emergency vehicles.  

• Improve bicycle and pedestrian access to the Pier.  

• Preserve the historic character of the Pier and adjacent historic resources, including the Pier 

entrance sign and Palisades Park near Colorado Avenue, while improving access to the Pier. 

• Maintain continuous access to the Pier for Pier users and people accessing the Beach and 

Boardwalk, and the continuous operations of the City and the Pier businesses during 

construction of the project. 

The need for the project is primarily related to four issues: structural/seismic deficiencies, 

Americans with Disabilities Act (ADA) compliance, pedestrian and bicycle access, and safety. 

1.2.1 Structural Deficiencies 
The bridge was designed in the late 1930s and constructed in 1939. It is 488 feet long, 34 feet 

wide, and while it once included two 4-foot sidewalks, pedestrians frequently overflowed into 

the vehicular lanes, raising safety concerns. Presently it carries two vehicular travel lanes and a 

9.33-foot-wide pedestrian walkway separated by k-rail. As with all bridges of that era in the 

seismically active region of Southern California, its original construction does not meet current 

seismic standards required by the American Association of State Highway and Transportation 

Officials (AASHTO), as well as Caltrans Seismic Design Criteria (SDC). Additional seismic 

deficiencies that do not meet current AASHTO or SDC requirements include the following. 

• The presence of lap splices at the base of columns. 

• An insufficient amount of confinement reinforcement in the bridge columns. 

• Absence of spiral reinforcing in concrete columns. 

• Lack of adequate seat width at abutment and hinges. 

• Inadequate footing capacity for lateral loading. 

These deficiencies make it very difficult for the bridge to withstand a major earthquake without 

incurring significant damage to the columns and potentially threatening overall bridge integrity. 
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The bridge has concrete spalls in many areas. The existing bridge is structurally deficient and 

physically deteriorated. Bridges that are found to be structurally deficient or functionally 

obsolete, as defined by FHWA, with a sufficiency rating of less than 50 are eligible for federal 

funding for replacement under the federal HBP. According to a County of Los Angeles 

Department of Public Works Bridge Inspection Report dated April 22, 2013, the bridge has a 

sufficiency rating of 31.4. 

1.2.2 ADA Compliance 
The existing bridge has a straight alignment from Ocean Avenue to the Pier at a maximum grade 

of 10.2% and a drop in elevation of 36 feet without landings. This configuration is not compliant 

with ADA standards of a maximum grade of 8.33% with landings at every 2.5 feet change in 

elevation; however, the bridge is utilized by those with limited mobility.  

The grade is controlled by several street crossings passing under the bridge, such as Moomat 

Ahiko Way (MAW) and Appian Way. Current vertical clearance over MAW is approximately 

the minimum 15 feet required for most City streets. Therefore, the bridge grade cannot be 

reduced by lowering the profile without having an adverse effect on the road network below or 

requiring an exception to the minimum vertical clearance requirements. In addition, because the 

low point of MAW is located below the bridge, additional bridge widening could further 

decrease the available vertical clearance for vehicles exiting and entering Pacific Coast Highway 

(PCH).  

Consideration was given to lowering MAW in order to lower the bridge profile and thus lessen 

the bridge grade. However, initial review indicated the profile of MAW is controlled by the 

adjacent Caltrans-owned McClure Tunnel serving the PCH. Lowering MAW would require 

increasing the grade of the approach roadway under the Pier Bridge, reducing the vehicular sight 

distance on MAW below minimum state requirements, making it infeasible to lower MAW any 

further. 

1.2.3 Safety Needs 
Peak weekend average daily traffic (ADT) to the Pier is approximately 3,667 vehicles, 

comprising a mix of beach/amusement park patrons and service/delivery vehicles. However, the 

largest groups of bridge users by far are pedestrians and bicyclists accessing the Pier and 

boardwalk/beach from Ocean Avenue. Pier deck parking accommodates 277 vehicles. When Pier 

deck parking is full or during periods of high pedestrian usage, the bridge is closed to vehicular 

traffic and functions as a pedestrian/bicycle facility. It is notable that Pier usage is heavy not only 

in the summer months, but all year around. In fact, the second busiest time for Pier businesses 

and attendance is the winter holiday season. During high use times, the bridge is not wide 
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enough to accommodate the volumes of pedestrians, bicycles, and vehicular traffic, causing 

safety concerns that have been documented by both the City of Santa Monica Police and Fire 

Departments. This situation creates queuing that affects functioning of the Colorado 

Avenue/Ocean Avenue intersection and other nearby intersections during peak periods, often 

affecting traffic throughout the broader Downtown area. When pedestrian volume is high 

enough, people walking will begin overflowing into the roadway. Another existing point of 

pedestrian and vehicular potential conflict on the Pier is the pedestrian crosswalk across the Pier 

access road just prior to the vehicle turnaround and entrance to the Pier parking lot. 

1.2.4 Pedestrian and Bicycle Access 
The bridge serves as the primary access for pedestrians and bicyclists to the Pier, beach and 

boardwalk, and provides the only vehicular access to the Pier for various vendors, special events, 

Pier businesses, public parking, pier maintenance, Harbor Patrol, Police Substation, delivery, and 

emergency vehicles. The bridge is vital to the function of the Pier in providing direct public 

access from the Downtown Santa Monica area to the Pier. The Pier is located at the base of the 

bluffs below Palisades Park and Tongva Park, and the bridge also provides direct and safe public 

access to Santa Monica State Beach, via the Pier. 

Completion of the Expo Light Rail and the Colorado Esplanade projects, which are both under 

construction and expected to be completed in the second quarter of 2016, are projected to 

increase pedestrian and bicycle use of the Pier Bridge. The Colorado Esplanade project, between 

the Expo Station at 4th Street to Ocean Avenue, would transform Colorado Avenue into a multi-

modal street with extra wide pedestrian walkways and a dedicated two-way cycle track. The 

Colorado Esplanade project would also reconfigure vehicular traffic flow on Colorado Avenue to 

westbound only traffic. Based on the volumes of pedestrians anticipated in the area, integrating 

the Pier Bridge and Pier access with the multimodal Colorado Esplanade facility is critically 

important. 

The Expo Light Rail project will also increase the number of commuter bicyclists who will use 

the Esplanade and Pier to access the Beach Bike Trail. Commuting by bicycle increased 50% 

between 2011 and 2013, and continues to rise in Santa Monica to the highest levels in Los 

Angeles County. There is also a desire to improve bicycle access between the Pier and the 

existing Beach Bike Trail below the Pier. As part of a separate, future project, the City is 

proposing a direct bicycle connection between the Pier and the Beach Bike Trail. The proposed 

Pier Bridge Replacement project would be designed so as not to preclude, but rather allow, the 

construction of this adjacent, future project.  
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The existing bridge has the following deficiencies in accommodating the pedestrian, bicycle, and 

vehicular modes of travel.  

• The bridge width does not accommodate appropriate allocation of space for each travel 

mode.  

• There are no separate bicycle lanes. 

• The bridge has an attached but deteriorated staircase that connects to the street below, which 

has been closed for many years due to safety concerns.  

• The bridge is not ADA accessible. 

1.2.5 Correcting Deficiencies 
With construction of the proposed replacement bridge, the existing deficiency and safety issues 

can be eliminated. The new bridge would meet current state standards for structural loading, 

including earthquakes, and geometric design, thereby making the structure available for safe 

long-term use by the community. The new bridge would be designed to accommodate the unique 

conditions of this site, making it safer for vehicular, bicycle, and pedestrian use. 

The bridge Alternatives for this project consider the following. 

• Appropriate space allocation of each travel mode, including wider pedestrian space 

commensurate with the largest user group. 

• Separate bicycle lanes. 

• Separating vehicles from other modes of travel. 

• Providing ADA compliant access. 

• Compatibility with historic resources. 
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Chapter 2 Project Description 

The City of Santa Monica (City), in coordination with the California Department of 

Transportation (Caltrans), proposes to replace the existing Santa Monica Pier Bridge in the City 

of Santa Monica, Los Angeles County, California. The intent of this project is to replace the 

existing, structurally deficient Pier Bridge with a new multi-modal bridge to meet current seismic 

and Americans with Disabilities Act (ADA) standards.  

The Pier Bridge, constructed in 1939, is approximately 488 feet long and 34 feet wide and 

connects the iconic Santa Monica Pier (the Pier) to the intersection of Ocean Avenue and 

Colorado Avenue within the Downtown district of the City of Santa Monica. It presently carries 

two vehicular travel lanes and a 9.33-foot-wide pedestrian walkway separated by a k-rail. The 

existing bridge has a straight alignment from Ocean Avenue to the Pier at a maximum grade of 

10.2% and a drop in elevation of 36 feet without landings. The bridge runs in a northeast–

southwest direction. The bridge serves as the primary access for pedestrians and bicyclists to the 

Pier, beach, and boardwalk, and provides the only vehicular access to the Pier for various 

vendors, special events, Pier businesses, public parking, pier maintenance, Harbor Patrol, Police 

Substation, and delivery and emergency vehicles. The bridge is vital to the function of the Pier in 

providing direct public access from the Downtown Santa Monica area to the Pier. 

There are three parking lots available for visitors arriving to the Pier and the adjacent beach. 

• The Pier Deck lot with 277 parking spaces. 

• Lot 1 North with 1,173 parking spaces. 

• Lot 1 South (Hot Dog on a Stick lot) with 66 parking spaces. 

The Pier Deck lot is accessed via the Pier from the intersection of Colorado Avenue and Ocean 

Avenue. The entrance to Lot 1 North can be accessed from Appian Way and Pacific Coast 

Highway. Lot 1 South is located on Appian Way and is accessed via Seaside Terrace.  

During high use times, the bridge is not wide enough to accommodate the volumes of 

pedestrians, bicycles, and vehicular traffic, causing safety concerns that have been documented 

by both the City of Santa Monica Police and Fire Departments. This situation creates queuing 

that affects functioning of the Colorado Avenue/Ocean Avenue intersection and other nearby 

intersections during peak periods, often affecting traffic throughout the broader Downtown area. 

There are three (Build) Alternatives that have been developed to meet the identified purpose and 

need of the project while avoiding or minimizing environmental impacts. Under Build 
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Alternative 3 the project would be categorized by the Federal Highway Administration (FHWA) 

as a Type I project because it is a federal-aid project and includes the relocation of an auxiliary 

roadway (refer to Section 4.1, Federal Regulations, for further discussion of Type I, Type II, and 

Type III project categories). Therefore, only Build Alternative 3 is considered for noise analysis 

in this report. 

2.1 No-Build Alternative 

Under the No-Build Alternative, replacement of the structurally deficient Pier Bridge would not 

occur. The use of the existing bridge structure by pedestrians, bicyclists, and motorists would 

continue as it does today. The existing bridge would continue to fail to meet current seismic 

standards, would not sufficiently accommodate users during peak demand, and would not meet 

ADA standards. The No-Build Alternative serves as a baseline to measure the build alternatives 

against in terms of potential environmental impacts. Describing and analyzing a No-Build 

Alternative helps decision-makers and the public compare the impacts of approving the proposed 

project with the consequences of not approving the proposed project. 

2.2 Build Alternative 1 

Build Alternative 1 (see Figure 2-1) would provide a new wider bridge located in the same 

alignment of the existing Pier Bridge and a temporary vehicular bridge on Moss Avenue 

connecting Appian Way to the Pier Deck parking during construction. The replacement bridge 

would be approximately 490 feet long and approximately 64 feet wide, which is approximately 

30 feet wider than the existing bridge. The additional width is to provide an ADA accessible 

path, bicycle lanes, and wider sidewalks to safely serve the volume of pedestrians.  

The west and east bridge approaches at the Pier and within Colorado Avenue public right-of-

way, respectively, would be widened to match the width of the new bridge. The new bridge 

roadway would be shifted approximately 14 feet north of the existing west and east bridge 

approaches. The western bridge approach on the Pier deck would be widened by approximately 

21 feet for a length of approximately 240 feet. Similarly, the eastern bridge approach would be 

widened, resulting in the reduction of Colorado Alley’s width to 12 feet and a length of 

approximately 120 feet from Ocean Avenue. 

The new bridge cross-section would include the following project features. 

• A 12-foot-wide vehicular lanes in each direction. 

• A 5-foot-wide bicycle lane in each direction. 

• A 12-foot-wide sidewalk at the north side. 
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• A 5.3-foot-wide undulating ADA-compliant pathway. 

Because this alternative does not quality as a Type I project, traffic noise impacts associated with 

Build Alternative 1 are not evaluated in this report.  

2.3 Build Alternative 2 

The replacement bridge for Build Alternative 2 (see Figure 2-1) would be the same as under 

Build Alternative 1, but with a different location for the temporary vehicular access during 

construction. Under Build Alternative 2, vehicular access to the Pier during construction would 

occur by way of a temporary vehicular ramp in Lot 1 North, on the north side of the Pier and 

west of the existing bridge alignment. This alternative would provide pedestrian access from the 

Ocean Avenue/Colorado Avenue intersection via a temporary bridge, similar to Build 

Alternative 1. 

The layout and number of available parking spaces in the pier deck parking lot would remain as 

is, except the entrance would be via the temporary ramp through Lot 1 North. However, the 

circulation and layout of Lot 1 North would be rearranged to accommodate the temporary ramp, 

which would result in a loss of approximately 35 parking spaces during construction. Some 

parking spaces would be restored after construction; however, 30 spaces would be permanently 

lost due to the shift of the lot entrance after construction of the new wider bridge. 

Because this alternative does not quality as a Type I project, traffic noise impacts associated with 

Build Alternative 2 are not evaluated in this report.  

2.4 Build Alternative 3 

Under Alternative 3 (see Figure 2-2), two new bridges would be constructed. The existing Pier 

Bridge would be replaced with a bridge that has a width of approximately 40 feet, in the same 

location as the existing alignment. The replacement bridge would be designed primarily for 

pedestrian and bicycle use, but would also provide access for emergency vehicles and possibly 

limited access for delivery vehicles during off-peak hours. The replacement bridge would have 

an approximate 5-foot-wide walkway for ADA access, similar to Build Alternatives 1 and 2. 

2.4.1 Temporary Reduced Width of Lot 1 North Entrance 
Build Alternative 3 would replace the existing Pier bridge with a new bridge that is 

approximately the same width. For this alternative it is possible to provide a minimum 40 feet 

clear space for construction operations, and to provide adequate lane width for the public to enter 

the lot and for delivery trucks to access the Pier. This can be accomplished by reducing the width 

of the entrance to the lot and moving the toll booths into the lot to provide queuing storage space 
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for cars and a dedicated entrance lane for delivery, maintenance, and emergency vehicles. The 

circulation, layout, and striping in Lot 1 North would be rearranged to accommodate the reduced 

width entrance and temporarily relocated toll booths. The rearrangement of the lot would result 

in the temporary loss of parking. The reduced width entrance would allow continuous access to 

the lot from the PCH exit. During some construction operations Appian Way under the bridge 

would be closed to traffic. At the end of construction the entrance and toll booths would be 

restored to their original location, the parking spaces would be restored, and the lot would be 

repaired and restriped according to the preconstruction layout. 

2.4.2 Moss Avenue Bridge 
Under Build Alternative 3, a second bridge would be constructed at Moss Avenue for public 

vehicular access to the Pier deck parking lot and the Pier. The bridge would be designed for 

vehicular use, with a length of 150 feet and within the 29-foot wide existing City right-of-way to 

accommodate two vehicle lanes and barriers. The bridge would span over Ocean Front Walk and 

provide a minimum vertical clearance of 13 feet, 6 inches per California Fire Code, Title 24, Part 

9, Section 503.2.1. The construction of the Moss Avenue Bridge would be staged with the Pier 

Bridge construction to provide continuous vehicular access to the Pier during construction, 

eliminating the need for a temporary vehicular bridge.  

Lot 1 South has two exiting driveways, and the new bridge would require the permanent closure 

of the Moss Avenue exit. To construct this bridge, the retaining walls along Moss Avenue 

adjacent to the private property on the north and to Lot 1 South would need to be removed and 

reconstructed. This would require temporary construction easements on these properties. In Lot 1 

South, approximately 35 parking spaces would be unavailable to provide a construction staging 

area. The parking spaces are estimated to be unavailable for 9 months, but would be restored 

after construction is complete.  

At the southeast end of the Pier, the ADA ramp, portions of the retaining wall, and bench seating 

would be permanently removed. Due to limited vertical clearance the ADA ramp cannot be 

reconstructed at this location; however, there is an ADA ramp north of this location that provides 

access to the Pier. The pylon lamppost on Ocean Front Walk would be in the alignment of the 

bridge and would be removed.  

This bridge would require the permanent removal of approximately 40 parking spaces on the Pier 

deck where it connects with the Pier. The layout of the Pier deck parking would be reconfigured 

to accommodate the new vehicle entrance from the Moss Avenue Bridge and relocation of the 

existing toll booth. The Pier deck at the connection of the Moss Avenue Bridge would need to be 



Figure 2-2
Build Alternative 3 Location Map
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reconstructed to accommodate the bridge. The pier deck would also be strengthened for a new 

fire lane, requiring temporary loss of parking. 

The Moss Avenue Bridge alignment encroaches into Carousel Park, and construction would 

occur in the park that would require modification of some of the park features. 

2.4.3 Design Options – Access Scenario 1 and Access Scenario 2 
The Santa Monica Pier Bridge Replacement Project Transportation Impact Analysis (TIA) 

proposes two access scenarios for the Future (2025) Build Alternative 3. Build Alternative 3 

(Access Scenario 1) assumes that traffic exiting over the relocated bridge to the Pier Deck Lot 

will be unconstrained. Build Alternative 3 (Access Scenario 2) assumes that a semi-diverter will 

be installed at Appian Way and Seaside Terrace to direct exiting traffic traveling south on 

Appian Way to turn east onto Seaside Avenue. These two scenarios were analyzed separately for 

this report. 
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Chapter 3 Fundamentals of Traffic Noise 

The following is a brief discussion of fundamental traffic noise concepts. For a detailed 

discussion, please refer to Caltrans’ Technical Noise Supplement (TeNS) (Caltrans 2013a), a 

technical supplement to the Protocol that is available on Caltrans’ Web site at 

http://www.dot.ca.gov/hq/env/noise/pub/TeNS_Sept_2013B.pdf. 

3.1 Sound, Noise, and Acoustics 

Sound can be described as the mechanical energy of a vibrating object transmitted by pressure 

waves through a liquid or gaseous medium (e.g., air) to a hearing organ, such as a human ear. 

Noise is defined as loud, unexpected, or annoying sound. 

In the science of acoustics, the fundamental model consists of a sound (or noise) source, a 

receptor, and the propagation path between the two. The loudness of the noise source and 

obstructions or atmospheric factors affecting the propagation path to the receptor determine the 

sound level and characteristics of the noise perceived by the receptor. The field of acoustics deals 

primarily with the propagation and control of sound. 

3.2 Frequency 

Continuous sound can be described by frequency (pitch) and amplitude (loudness). A low-

frequency sound is perceived as low in pitch. Frequency is expressed in terms of cycles per 

second, or Hertz (Hz) (e.g., a frequency of 250 cycles per second is referred to as 250 Hz). High 

frequencies are sometimes more conveniently expressed in kilohertz (kHz), or thousands of 

Hertz. The audible frequency range for humans is generally between 20 Hz and 20,000 Hz. 

3.3 Sound Pressure Levels and Decibels 

The amplitude of pressure waves generated by a sound source determines the loudness of that 

source. Sound pressure amplitude is measured in micro-Pascals (mPa). One mPa is 

approximately one hundred billionth (0.00000000001) of normal atmospheric pressure. Sound 

pressure amplitudes for different kinds of noise environments can range from less than 100 to 

100,000,000 mPa. Because of this huge range of values, sound is rarely expressed in terms of mPa. 

Instead, a logarithmic scale is used to describe sound pressure level (SPL) in terms of decibels 

(dB). The threshold of hearing for young people is about 0 dB, which corresponds to 20 mPa.  
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3.4 Addition of Decibels 

Because decibels are logarithmic units, SPL cannot be added or subtracted through ordinary 

arithmetic. Under the decibel scale, a doubling of sound energy corresponds to a 3-dB increase. 

In other words, when two identical sources are each producing sound of the same loudness, the 

resulting sound level at a given distance would be 3 dB higher than one source under the same 

conditions. For example, if one automobile produces an SPL of 70 dB when it passes an 

observer, two cars passing simultaneously would not produce 140 dB—rather, they would 

combine to produce 73 dB. Under the decibel scale, three sources of equal loudness together 

produce a sound level 5 dB louder than one source. 

3.5 A-Weighted Decibels 
The decibel scale alone does not adequately characterize how humans perceive noise. The 

dominant frequencies of a sound have a substantial effect on the human response to that sound. 

Although the intensity (energy per unit area) of the sound is a purely physical quantity, the 

loudness or human response is determined by the characteristics of the human ear. 

Human hearing is limited in the range of audible frequencies as well as in the way it perceives 

the SPL in that range. In general, people are most sensitive to the frequency range of 1,000 to 

8,000 Hz, and perceive sounds within that range better than sounds of the same amplitude in 

higher or lower frequencies. To approximate the response of the human ear, sound levels of 

individual frequency bands are weighted, depending on the human sensitivity to those 

frequencies. Then, an “A-weighted” sound level (expressed in units of dBA) can be computed 

based on this information. 

The A-weighting network approximates the frequency response of the average young ear when 

listening to most ordinary sounds. When people make judgments of the relative loudness or 

annoyance of a sound, their judgments correlate well with the A-scale sound levels of those 

sounds. Other weighting networks have been devised to address high noise levels or other special 

problems (e.g., B-, C-, and D-scales), but these scales are rarely used in conjunction with 

highway-traffic noise. Noise levels for traffic noise reports are typically reported in terms of 

A-weighted decibels or dBA. Table 3-1 describes typical A-weighted noise levels for various 

noise sources. 
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Table 3-1. Typical A-Weighted Noise Levels 

Common Outdoor Activities Noise Level (dBA) Common Indoor Activities 
 — 110 — Rock band 

Jet fly-over at 1000 feet   
 — 100 —  

Gas lawn mower at 3 feet   
 — 90 —  

Diesel truck at 50 feet at 50 mph  Food blender at 3 feet 
 — 80 — Garbage disposal at 3 feet 

Noisy urban area, daytime   
Gas lawn mower, 100 feet — 70 — Vacuum cleaner at 10 feet 

Commercial area  Normal speech at 3 feet 
Heavy traffic at 300 feet — 60 —  

  Large business office 
Quiet urban daytime — 50 — Dishwasher next room 

   
Quiet urban nighttime — 40 — Theater, large conference room (background) 

Quiet suburban nighttime   
 — 30 — Library 

Quiet rural nighttime  Bedroom at night, concert 
 — 20 —  
  Broadcast/recording studio 
 — 10 —  
   

Lowest threshold of human hearing — 0 — Lowest threshold of human hearing 
Source: Caltrans 2013a. 

 

3.6 Human Response to Changes in Noise Levels 
As discussed above, doubling sound energy results in a 3-dB increase in sound. However, given 

a sound level change measured with precise instrumentation, the subjective human perception of 

a doubling of loudness will usually be different than what is measured.  

Under controlled conditions in an acoustical laboratory, the trained, healthy human ear is able to 

discern 1-dB changes in sound levels, when exposed to steady, single-frequency (“pure-tone”) 

signals in the mid-frequency (1,000 Hz–8,000 Hz) range. In typical noisy environments, changes 

in noise of 1 to 2 dB are generally not perceptible. However, it is widely accepted that people are 

able to begin to detect sound level increases of 3 dB in typical noisy environments. Further, a 

5-dB increase is generally perceived as a distinctly noticeable increase, and a 10-dB increase is 

generally perceived as a doubling of loudness. Therefore, a doubling of sound energy 

(e.g., doubling the volume of traffic on a highway) that would result in a 3-dB increase in sound, 

would generally be perceived as barely detectable.  
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3.7 Noise Descriptors 

Noise in our daily environment fluctuates over time. Some fluctuations are minor, but some are 

substantial. Some noise levels occur in regular patterns, but others are random. Some noise levels 

fluctuate rapidly, but others slowly. Some noise levels vary widely, but others are relatively 

constant. Various noise descriptors have been developed to describe time-varying noise levels. 

The following are the noise descriptors most commonly used in traffic noise analysis. 

• Equivalent Sound Level (Leq): Leq represents an average of the sound energy occurring 

over a specified period. In effect, Leq is the steady-state sound level containing the same 

acoustical energy as the time-varying sound that actually occurs during the same period. The 

1-hour A-weighted equivalent sound level (Leq[h]) is the energy average of A-weighted 

sound levels occurring during a one-hour period, and is the basis for noise abatement criteria 

(NAC) used by Caltrans and FHWA. 

• Percentile-Exceeded Sound Level (Lxx): Lxx represents the sound level exceeded for a 

given percentage of a specified period (e.g., L10 is the sound level exceeded 10% of the time, 

and L90 is the sound level exceeded 90% of the time).  

• Maximum Sound Level (Lmax): Lmax is the highest instantaneous sound level measured 

during a specified period. 

• Day-Night Level (Ldn): Ldn is the energy average of A-weighted sound levels occurring 

over a 24-hour period, with a 10-dB penalty applied to A-weighted sound levels occurring 

during nighttime hours between 10 p.m. and 7 a.m. 

• Community Noise Equivalent Level (CNEL): Similar to Ldn, CNEL is the energy average 

of the A-weighted sound levels occurring over a 24-hour period, with a 10-dB penalty 

applied to A-weighted sound levels occurring during the nighttime hours between 10 p.m. 

and 7 a.m., and a 5-dB penalty applied to the A-weighted sound levels occurring during 

evening hours between 7 p.m. and 10 p.m. 

3.8 Sound Propagation 
When sound propagates over a distance, it changes in level and frequency content. The manner 

in which noise reduces with distance depends on the following factors. 

3.8.1 Geometric Spreading 

Sound from a localized source (i.e., a point source) propagates uniformly outward in a spherical 

pattern. The sound level attenuates (or decreases) at a rate of 6 dB for each doubling of distance 

from a point source. Highways consist of several localized noise sources on a defined path, and 
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hence can be treated as a line source, which approximates the effect of several point sources. 

Noise from a line source propagates outward in a cylindrical pattern, often referred to as 

cylindrical spreading. Sound levels attenuate at a rate of 3 dB for each doubling of distance from 

a line source.  

3.8.2 Ground Absorption 

The propagation path of noise from a highway to a receptor is usually very close to the ground. 

Noise attenuation from ground absorption and reflective-wave canceling adds to the attenuation 

associated with geometric spreading. Traditionally, the excess attenuation has also been 

expressed in terms of attenuation per doubling of distance. This approximation is usually 

sufficiently accurate for distances of less than 200 feet. For acoustically hard sites (i.e., sites with 

a reflective surface between the source and the receptor, such as a parking lot or body of water), 

no excess ground attenuation is assumed. For acoustically absorptive or soft sites (i.e., those sites 

with an absorptive ground surface between the source and the receptor, such as soft dirt, grass, or 

scattered bushes and trees), an excess ground-attenuation value of 1.5 dB per doubling of 

distance is normally assumed. When added to the cylindrical spreading, the excess ground 

attenuation results in an overall drop-off rate of 4.5 dB per doubling of distance. 

3.8.3 Atmospheric Effects 

Receptors located downwind from a source can be exposed to increased noise levels relative to 

calm conditions, whereas locations upwind can have lowered noise levels. Sound levels can be 

increased at large distances (e.g., more than 500 feet) from the highway due to atmospheric 

temperature inversion (i.e., increasing temperature with elevation). Other factors such as air 

temperature, humidity, and turbulence can also have significant effects.  

3.8.4 Shielding by Natural or Human-Made Features 

A large object or barrier in the path between a noise source and a receptor can substantially 

attenuate noise levels at the receptor. The amount of attenuation provided by shielding depends 

on the size of the object and the frequency content of the noise source. Natural terrain features 

(e.g., hills and dense woods) and human-made features (e.g., buildings and walls) can 

substantially reduce noise levels. Walls are often constructed between a source and a receptor 

specifically to reduce noise. A barrier that breaks the line of sight between a source and a 

receptor will typically result in at least 5 dB of noise reduction. Taller barriers provide increased 

noise reduction. Vegetation between the highway and receptor is rarely effective in reducing 

noise because it does not create a solid barrier. 
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Chapter 4 Federal Regulations and State Policies 

This report focuses on the requirements of 23 CFR 772, as discussed below. 

4.1 Federal Regulations 

4.1.1 23 CFR 772 
23 CFR 772 provides procedures for preparing operational and construction noise studies and 

evaluating noise abatement considered for federal and federal-aid highway projects. Under 

23 CFR 772.7, projects are categorized as Type I, Type II, or Type III projects.  

FHWA defines a Type I project as a proposed federal or federal-aid highway project for the 

construction of a highway on a new location or the physical alteration of an existing highway 

that significantly changes either the horizontal or vertical alignment of the highway. The 

following projects are also considered to be Type I projects. 

• The addition of a through-traffic lane(s). This includes the addition of a through-traffic lane 

that functions as a high-occupancy vehicle (HOV) lane, high-occupancy toll (HOT) lane, 

bus lane, or truck climbing lane.  

• The addition of an auxiliary lane, except for when the auxiliary lane is a turn lane. 

• The addition or relocation of interchange lanes or ramps added to a quadrant to complete an 

existing partial interchange. 

• Restriping existing pavement for the purpose of adding a through traffic lane or an auxiliary 

lane. 

• The addition of a new or substantial alteration of a weigh station, rest stop, ride-share lot, or 

toll plaza. 

If a project is determined to be a Type I project under this definition, the entire project area as 

defined in the environmental document is a Type I project. 

A Type II project is a noise barrier retrofit project that involves no changes to highway capacity 

or alignment. A Type III project is a project that does not meet the classifications of a Type I or 

Type II project. Type III projects do not require a noise analysis. 

Under 23 CFR 772.11, noise abatement must be considered for Type I projects if the project is 

predicted to result in a traffic noise impact. In such cases, 23 CFR 772 requires that the project 

sponsor “consider” noise abatement before adoption of the final NEPA document. This process 
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involves identification of noise abatement measures that are reasonable, feasible, and likely to be 

incorporated into the project and of noise impacts for which no apparent solution is available. 

Traffic noise impacts, as defined in 23 CFR 772.5, occur when the predicted noise level in the 

design-year approaches or exceeds the NAC specified in 23 CFR 772, or a predicted noise level 

substantially exceeds the existing noise level (a “substantial” noise increase). 23 CFR 772 does 

not specifically define the terms “substantial increase” or “approach;” these criteria are defined 

in the Protocol, as described below. 

Table 4-1 summarizes NAC corresponding to various land use activity categories. Activity 

categories and related traffic noise impacts are determined based on the actual or permitted land 

use in a given area. 

4.1.2 Traffic Noise Analysis Protocol for New Highway Construction and 
Reconstruction Projects 

The Protocol specifies the policies, procedures, and practices to be used by agencies that sponsor 

new construction or reconstruction of federal or federal-aid highway projects. The Protocol 

defines a noise increase as substantial when the predicted noise levels with project 

implementation exceed existing noise levels by 12 dBA or more. The Protocol also states that a 

sound level is considered to approach an NAC level when the sound level is within 1 dB of the 

NAC identified in 23 CFR 772 (e.g., 66 dBA is considered to approach the NAC of 67 dBA but 

65 dBA is not). 

The TeNS provides detailed technical guidance for the evaluation of highway traffic noise. This 

includes field measurement methods, noise modeling methods, and report preparation guidance. 
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Table 4-1. Activity Categories and Noise Abatement Criteria (23 CFR 772) 

Activity 
Category 

Activity 
Leq(h)1 

Evaluation 
Location Description of Activities 

A 57 Exterior Lands on which serenity and quiet are of extraordinary significance and serve 
an important public need and where the preservation of those qualities is 
essential if the area is to continue to serve its intended purpose. 

B2 67 Exterior Residential.  

C2 67 Exterior Active sport areas, amphitheaters, auditoriums, campgrounds, cemeteries, 
day care centers, hospitals, libraries, medical facilities, parks, picnic areas, 
places of worship, playgrounds, public meeting rooms, public or nonprofit 
institutional structures, radio studios, recording studios, recreation areas, 
Section 4(f) sites, schools, television studios, trails, and trail crossings. 

D 52 Interior Auditoriums, day care centers, hospitals, libraries, medical facilities, places of 
worship, public meeting rooms, public or nonprofit institutional structures, 
radio studios, recording studios, schools, and television studios. 

E 72 Exterior Hotels, motels, offices, restaurants/bars, and other developed lands, 
properties, or activities not included in A–D or F. 

F   Agriculture, airports, bus yards, emergency services, industrial, logging, 
maintenance facilities, manufacturing, mining, rail yards, retail facilities, 
shipyards, utilities (water resources, water treatment, electrical), and 
warehousing. 

G   Undeveloped lands that are not permitted. 
1 The Leq(h) activity criteria values are for impact determination only and are not design standards for noise 
abatement measures. All values are A-weighted decibels (dBA).  
2 Includes undeveloped lands permitted for this activity category. 

 

4.2 State Regulations and Policies 

4.2.1 California Environmental Quality Act  
Noise analysis under CEQA may be required regardless of whether or not the project is a Type I 

project. The CEQA noise analysis is completely independent of the 23 CFR 772 analysis done 

for NEPA. Under CEQA, the baseline noise level is compared to the build noise level. The 

assessment entails looking at the setting of the noise impact and then how large or perceptible 

any noise increase would be in the given area. Key considerations include: the uniqueness of the 

setting, the sensitive nature of the noise receptors, the magnitude of the noise increase, the 

number of residences affected, and the absolute noise level. 

The significance of noise impacts under CEQA are addressed in the environmental document 

rather than the NSR. Even though the NSR (or noise technical memorandum) does not 

specifically evaluate the significance of noise impacts under CEQA, it must contain the technical 

information that is needed to make that determination in the environmental document.  

4.2.2 Section 216 of the California Streets and Highways Code 
Section 216 of the California Streets and Highways Code relates to the noise effects of a 

proposed freeway project on public and private elementary and secondary schools. Under this 

code, a noise impact occurs if, as a result of a proposed freeway project, noise levels 
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exceed 52 dBA Leq(h) in the interior of public or private elementary or secondary classrooms, 

libraries, multipurpose rooms, or spaces. This requirement does not replace the “approach or 

exceed” NAC criterion for FHWA Activity Category E for classroom interiors, but it is a 

requirement that must be addressed in addition to the requirements of 23 CFR 772. 

If a project results in a noise impact under this code, noise abatement must be provided to reduce 

classroom noise to a level that is at or below 52 dBA Leq(h). If the noise levels generated from 

freeway and roadway sources exceed 52 dBA Leq(h) prior to the construction of the proposed 

freeway project, then noise abatement must be provided to reduce the noise to the level that 

existed prior to construction of the project. 
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Chapter 5 Study Methods and Procedures 

5.1 Methods for Identifying Land Uses and Selecting Noise 
Measurement and Modeling Receiver Locations 

A field investigation was conducted to identify land uses that could be subject to traffic and 

construction noise impacts from the proposed project. Land uses in the project area were 

categorized by land use type, activity category (as defined in Table 4-1), and the extent of 

frequent human use. As directed by the Protocol, the focus was on outdoor locations with 

frequent human use that would benefit from a lowered noise level, although all developed land 

uses were considered in this analysis. Accordingly, this impact analysis focused on locations 

with defined outdoor activity areas, such as outdoor dining and seating areas, playgrounds, and 

residential patios. The geometry of the project area relative to nearby existing land uses was also 

identified.  

Short-term measurement locations were selected to represent the various land use categories and 

activities within the project area. In addition, a long-term measurement site was selected to 

capture the diurnal traffic noise level patterns in the project area. The short-term measurements 

were used to validate/calibrate (where appropriate) the traffic noise modeling used in the study 

and were used as noise modeling receivers for the analysis of worst-noise-hour under Existing 

and Future (2025) No-Build and Build conditions. Non-measurement locations were selected as 

additional modeled-only receivers to gain a more complete understanding of the noise 

environment in the project area.  

5.2 Field Measurement Procedures 

A study of field noise was conducted in accordance with the recommended procedures in the 

TeNS. The following is a summary of the procedures that were used to collect short- and long-

term sound level data.  

5.2.1 Short-Term Measurements 

Existing short-term noise levels were measured between 11:02 a.m. and 1:37 p.m. on Tuesday, 

September 01, 2015. The noise measurement locations are shown in Figure 5-1. All short-term 

measurements were conducted in accordance with methods specified in the TeNS (Caltrans 

2013a).  

Land uses within the project area consist of a mix of multi-family residential, commercial 

(including retail, and restaurants/bars), and a park/playground. Short-term measurements were 
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taken at four sites: ST1, ST2, ST3, and ST4. Measurements ST1 and ST2 were taken directly at 

areas of frequent human use. Measurements ST3 and ST4 were taken immediately adjacent to 

outdoor patio areas at an apartment complex. For measurement ST3, the microphone was 

elevated 15 feet off the ground to represent a nearby second-story patio; all other measurements 

were taken at a height of 5 feet. Short-term measurements were conducted for 20 minutes; 

however, actual measurement times were less than 20 minutes due to the need to pause the meters 

to try and avoid extraneous noise sources (such as pedestrian foot traffic and commercial activity). 

Therefore, all measurement durations are between 10 and 20 minutes in duration. The results of 

the short-term noise monitoring are provided in Table 6-1 in Chapter 6, Existing Noise 
Environment. 

One Larson Davis Model LxT sound level meter (SLM) and one Larson Davis Model 831 SLM 

were used to conduct the short-term noise measurements. Both SLMs are classified as Type 1 

(precision-grade) instruments, as defined in American National Standard Institute (ANSI) 

specification S1.4-1984 and International Electrotechnical Commission publications 804 and 

651. The meters were set to the “slow” time-response mode and the A-weighting filter network.  

During short-term measurements, a noise analyst attended the SLM at all times. The Leq values 

collected during each measurement period (10 minutes or longer) were automatically recorded 

with the digital integrating SLM and subsequently logged manually on the field data sheets for 

each measurement location. Dominant noise sources observed and other relevant measurement 

conditions were also identified and logged manually on the field data sheets. For measurements 

ST1 and ST2, the primary noise sources were from pedestrian foot traffic and commercial 

businesses at or near the Santa Monica Pier along Ocean Front Walk. For measurements ST3 and 

ST4, the primary noise source was nearby traffic on Appian Way, Seaside Terrace, and Ocean 

Avenue. The calibration of the meters was checked before and after the measurements using a 

Larson Davis Model CAL200 calibrator. 

Temperature, wind speed, and humidity were recorded manually during the short-term 

monitoring sessions using a Kestrel 3000 portable weather station. During short-term 

measurements, wind speeds typically ranged from 1 to 5 miles per hour (mph). Temperatures 

ranged from 79 to 80.5 degrees Fahrenheit (°F ), with relative humidity typically in the range of 

55 to 65%.  

The relevant traffic data during each short-term measurement was captured using video 

recordings. For all measurements, the traffic on the Appian Way, Seaside Terrace, Colorado 

Avenue, Ocean Avenue, and MAW were videotaped. For measurements ST3 and ST4, additional 

traffic on Moss Avenue was also recorded. (See Table 6-1 for additional traffic data details.) 



Figure 5-1
Noise Measurement and Modeling Locations 
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Traffic volumes during each measurement were subsequently counted and classified using the 

video recordings gathered in the field. Vehicles were classified as automobiles, medium-duty 

trucks, heavy-duty trucks, buses, or motorcycles. Vehicle speeds on local streets varied 

continually due to the stop-and-go nature of the signalized intersections in the study area; for the 

purposes of noise modeling, all vehicles on local streets were assumed to travel at the posted 

speed limit. For road segments without a posted speed limit (e.g., MAW and Moss Avenue) the 

speed was estimated by driving the relevant alignments and recording the cruising speeds.  

5.2.2 Long-Term Measurements 

Long-term monitoring (i.e., measurements taken at 5-minute intervals for approximately 

25 hours) was conducted from September 1 to 2, 2015, at one location (LT-1) using a Piccolo 

SLM-P3. This is a Type 2 instrument, as defined in ANSI specification S1.4-1984 and 

International Electrotechnical Commission publications 804 and 651. The long-term 

measurement location is identified in Figure 5-1. The purpose of this measurement was to 

identify diurnal noise, traffic noise patterns throughout a typical day/night cycle. The results of 

long-term monitoring are provided in Chapter 6, Existing Noise Environment. 

5.3 Traffic Noise Level Prediction Methods 

Traffic noise levels were predicted using FHWA Traffic Noise Model Version 2.5 (TNM 2.5). 

The TNM 2.5 computer model is based on two FHWA reports: FHWA-PD-96-009 and FHWA-

PD-96-010 (FHWA 1998a, 1998b). Key geometric inputs for the traffic noise model were the 

locations of roadways, shielding features (e.g., topography and buildings), noise barriers, and 

receivers. Three-dimensional representations of these inputs were developed using computer-

aided design (CAD) drawings, profiles, and topographic contours provided by the project design 

team. MicroStation software was the primary tool used to digitize the geometric inputs, based on 

the available CAD files, for input into TNM 2.5. 

5.3.1 Validation of the Traffic Noise Model 
To check the accuracy of the model, TNM 2.5 was used to compare measured traffic noise levels 

with modeled noise levels at the short-term measurement locations. For each receptor, traffic 

volumes counted during the short-term measurement periods were normalized to 1-hour 

volumes. These normalized volumes were assigned to corresponding roadways in the project 

area to simulate the strength of the noise source during the actual measurement period. Modeled 

and measured sound levels were then compared to determine the accuracy of the model and 

whether additional calibration was necessary or appropriate. The results of calibration modeling 

are described in Chapter 6, Existing Noise Environment. 
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5.3.2 Traffic Noise Modeling 
Traffic noise was evaluated under Existing conditions, Future (2025) No-Build conditions, 

Future (2025) Build Alternative 3 (Access Scenario 1) conditions, and Future (2025) Build 

Alternative 3 (Access Scenario 2) conditions. Appendix A summarizes the traffic volumes and 

assumptions used for each case. The primary source of traffic volumes used in the modeling was 

the Santa Monica Pier Bridge Replacement Project Transportation Impact Analysis (TIA) (Fehr 

and Peers 2015), which is included in Appendix E on the CD attached to this report. As 

described earlier, Build Alternative 1 and Build Alternative 2 would not change traffic patterns 

relative to the No-Build Alternative, and do not qualify for analysis as a Type I project under 

FWHA guidelines. 

For a given roadway, the worst noise-hour is generally characterized by high-volume but 

free-flowing traffic traveling at the roadway’s design speed (i.e., approximately level of service 

[LOS] C/D). At lower traffic volumes, noise levels are reduced due to a lesser number of 

vehicles; at higher volumes, noise levels are reduced due to lower traffic speeds as the roadway 

becomes crowded or congested. 

The TIA indicates that overall traffic volumes throughout the study area were generally higher 

during the weekend midday peak hour than during the weekday PM peak hour. Therefore, all 

modeling of existing and future traffic noise was based on weekend midday peak hour traffic 

volumes. The TIA does not include vehicle mix information (i.e., percentage of automobiles, 

medium trucks, and heavy trucks). A mix of 97% automobiles, 2% medium trucks, and 1% 

heavy trucks was assumed on all roadways except for on the Santa Monica Pier Bridge (i.e., 

Colorado Avenue) under Existing and No-Build conditions and on the proposed Moss Avenue 

Bridge under Build conditions. On these two roadways all vehicles were assumed to be 

automobiles.1 

5.4 Methods for Identifying Traffic Noise Impacts and the 
Consideration of Abatement 

Traffic noise impacts occur at receptor locations where predicted design-year noise levels are at 

least 12 dB greater than existing noise levels or where predicted design-year noise levels 

approach or exceed the NAC for the applicable activity category. Where traffic noise impacts are 

identified, noise abatement must be considered for reasonableness and feasibility, as required by 

23 CFR 772 and the Protocol.  

                                                      
1 The NSR analyzes peak-noise-hour which is assumed to have no truck traffic, as delivery trucks generally access 
the bridges during off-peak hours.   
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According to the Protocol, abatement measures are considered acoustically feasible if a 

minimum noise reduction of 5 dB is predicted for at least one impacted receptor with  
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implementation of the abatement measures. Any receptor that is predicted to receive 5 dB or 

more of noise reduction from an abatement measure is identified as a benefited receptor. In 

addition, barriers should be designed to intercept the line of sight from the exhaust stack of a 

truck to the first tier of receptors, as stated in Caltrans’ Highway Design Manual, Chapter 1100 

(Caltrans 2014). Other factors that affect feasibility include topography, access requirements for 

driveways and ramps, the presence of local cross streets, utility conflicts, other noise sources in 

the area, and safety considerations.  

The overall reasonableness of noise abatement is determined by three factors. 

• The noise reduction design goal. 

• The cost of noise abatement. 

• The viewpoints of benefited receptors (including property owners and residents of the 

benefited receptors). 

As stated in the Protocol, Caltrans’ acoustical design goal is that a barrier must be predicted to 

provide at least 7 dB of noise reduction at one or more benefited receptors. This design goal 

applies to any receptor and is not limited to impacted receptors. 

The Protocol defines the procedure for assessing reasonableness of noise barriers from a cost 

perspective. Based on 2015 construction costs an allowance of $71,000 is provided for each 

benefited receptor (i.e., receptors that receive at least 5 dB of noise reduction from a noise 

barrier). The total allowance for each barrier is calculated by multiplying the number of 

benefited receptors by $71,000. If the estimated construction cost of a barrier is less than the total 

calculated allowance for the barrier, the barrier is considered reasonable from a cost perspective. 

The viewpoints of benefits receptors are determined by a survey that is typically conducted after 

completion of the noise study report. The process for conducting the survey is described in detail 

in the Protocol.  

The NSR identifies traffic noise impacts and analyzes and assesses whether noise abatement is 

feasible (providing at least 5 dB of noise reduction at one or more affected receptors), whether 

the design goal has been met (providing at least 7 dB of noise reduction at one or more benefited 

receptors), and whether noise barriers intercept the line of sight from the exhaust stack of a 

heavy truck to the first row of receptors. The NSR also calculates the reasonable cost allowance 

based on the number of benefited receptors. However, the NSR does not calculate the actual 

costs of construction and does not make any conclusions on the overall reasonableness of noise 

abatement. The analysis of construction costs and the subsequent determination of overall 

abatement reasonableness are provided in a separate Noise Abatement Decision Report (NADR).  
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Chapter 6 Existing Noise Environment 

6.1 Existing Land Uses  

A field investigation was conducted to identify land uses that could be subject to traffic and 

construction noise impacts from the proposed project. Land uses within the project area consist 

of a mix of multi-family residential (Activity Category B), retail and restaurant seating (Activity 

Category E), and parks (Activity Category C). 

Although all developed land uses are addressed under the Protocol, noise abatement is only 

considered for areas of frequent human use that would benefit from a lowered noise level. 

Accordingly, this impact analysis focuses on locations with defined outdoor activity areas, such 

as residential patios and common use areas at multi-family residences (Activity Category B), or 

restaurant outdoor dining areas (Activity Category E). Retail buildings with no outdoor areas that 

are used frequently by tenants were not included. 

6.2 Noise Measurement Results 

The existing noise environment in the project area is characterized below. The characterizations 

are based on the short- and long-term noise monitoring conducted for the proposed project. 

6.2.1 Short-Term Monitoring  

Table 6-1 summarizes the results of short-term noise monitoring conducted in the project area. It 

lists the receiver name; general location or address (when available); land use category; 

measurement start time, date, and duration; and the measured Leq. Table 6-1 also identifies the 

normalized (1-hour) traffic volumes based on the traffic videos obtained at the time of each 

measurement, and the corresponding traffic speeds; these are the traffic data used in the model 

validation/calibration runs. Short-term measurements were conducted for 20 minutes; however, 

actual measurement times were less than 20 minutes due to the need to pause the meters to avoid 

extraneous noise sources (such as pedestrian foot traffic and commercial activity). Therefore, all 

measurement durations are between 10 and 20 minutes in duration. Best efforts were made to 

include only traffic noise sources in the short-term measurements. However, due to the high-

volume of ambient noise sources along the Santa Monica Pier (such as pedestrian foot traffic and 

commercial activity) near noise measurement locations, it was not possible to collect sound level 

measurements that were not substantially influenced by these sources. Field photos and noise 

measurement field sheets are included in Appendix C to this document.  
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Table 6-1. Summary of Short-Term Measurements  

Receptor Address 
Land Uses/ 

Activity Category Start Date/Time 
Duration 
(minutes) 

Leq 
(dBA)  

Direction
(i.e., southwest-bound 

[SWB], northeast-bound 
[NEB], etc.) Segment 

Autos 
(Speed) 

Medium 
Trucks 
(Speed) 

Heavy 
Trucks 
(Speed) 

Buses 
(Speed) 

Motorcycles
(Speed) 

ST1 

200 Santa Monica Pier; 
seating area on pier 

above Santa Monica Pier 
Aquarium 

Outdoor Seating  
Area / E 

09-01-2015/11:02 a.m. 11:11 55.6 

NWB Ocean Avenue SE of Moomat Ahiko Way 845 (30 mph) 15 (30 mph) 3 (30 mph) 15 (30 mph) 9 (30 mph) 

NWB Ocean Avenue NW of Moomat Ahiko Way 717 (30 mph) 15 (30 mph) 3 (30 mph) 21 (30 mph) 6 (30 mph) 

SEB Ocean Avenue SE of Moomat Ahiko Way 902 (30 mph) 21 (30 mph) 6 (30 mph) 12 (30 mph) 9 (30 mph) 

SEB Ocean Avenue NW of Moomat Ahiko Way 735 (30 mph) 21 (30 mph) 6 (30 mph) 12 (30 mph) 6 (30 mph) 

NEB Seaside Terrace NE of Appian Way 27 (25 mph) — — — — 

SWB Seaside Terrace NE of Appian Way 63 (25 mph) 6 (25 mph) — — — 

NWB Appian Way NW of Seaside Terrace 54 (25 mph) 6 (25 mph) 3 (25 mph) — — 

SEB Appian Way NW of Seaside Terrace 15 (25 mph) — 3 (25 mph) — — 

NEB Colorado Avenue SW of Ocean Avenue 62 (5 mph) — — — — 

SWB Colorado Avenue SW of Ocean Avenue 116 (5 mph) — — — — 

EB Moomat Ahiko Way W of Ocean Avenue 472 (35 mph) 6 (35 mph) 9 (35 mph) 9 (35 mph) 3 (35 mph) 

WB Moomat Ahiko Way W of Ocean Avenue 427 (35 mph) 9 (35 mph) 6 (35 mph) 3 (35 mph) 3 (35 mph) 

09-01-2015/11:29 a.m. 14:23 55.5 

NWB Ocean Avenue SE of Moomat Ahiko Way 795 (30 mph) 6 (30 mph) — 12 (30 mph) 3 (30 mph) 

NWB Ocean Avenue NW of Moomat Ahiko Way 741 (30 mph) 12 (30 mph) 3 (30 mph) 12 (30 mph) 3 (30 mph) 

SEB Ocean Avenue SE of Moomat Ahiko Way 1,123 (30 mph) 21 (30 mph) 15 (30 mph) 12 (30 mph) 3 (30 mph) 

SEB Ocean Avenue NW of Moomat Ahiko Way 926 (30 mph) 30 (30 mph) 6 (30 mph) 15 (30 mph) 3 (30 mph) 

NEB Seaside Terrace NE of Appian Way 57 (25 mph) — — — — 

SWB Seaside Terrace NE of Appian Way 84 (25 mph) 3 (25 mph) 3 (25 mph) — — 

NWB Appian Way NW of Seaside Terrace 93 (25 mph) 6 (25 mph) 3 (25 mph) — — 

SEB Appian Way NW of Seaside Terrace 9 (25 mph) 3 (25 mph) — — — 

NEB Colorado Avenue SW of Ocean Avenue 41 (5 mph) — — — — 

SWB Colorado Avenue SW of Ocean Avenue 73 (5 mph) — — — — 

EB Moomat Ahiko Way W of Ocean Avenue 538 (35 mph) 9 (35 mph) 9 (35 mph) — — 

WB Moomat Ahiko Way W of Ocean Avenue 406 (35 mph) 6 (35 mph) 3 (35 mph) 3 (35 mph) — 

ST2 

200 Santa Monica Pier; 
Carousel Park – small 

playground/park area to 
the southwest of Lot 1 

South parking 

Park, Playground / C 

09-01-2015/11:02 a.m. 18:18 54.8 

NWB Ocean Avenue SE of Moomat Ahiko Way 845 (30 mph) 15 (30 mph) 3 (30 mph) 15 (30 mph) 9 (30 mph) 

NWB Ocean Avenue NW of Moomat Ahiko Way 717 (30 mph) 15 (30 mph) 3 (30 mph) 21 (30 mph) 6 (30 mph) 

SEB Ocean Avenue SE of Moomat Ahiko Way 902 (30 mph) 21 (30 mph) 6 (30 mph) 12 (30 mph) 9 (30 mph) 

SEB Ocean Avenue NW of Moomat Ahiko Way 735 (30 mph) 21 (30 mph) 6 (30 mph) 12 (30 mph) 6 (30 mph) 

NEB Seaside Terrace NE of Appian Way 27 (25 mph) — — — — 

SWB Seaside Terrace NE of Appian Way 63 (25 mph) 6 (25 mph) — — — 

NWB Appian Way NW of Seaside Terrace 54 (25 mph) 6 (25 mph) 3 (25 mph) — — 

SEB Appian Way NW of Seaside Terrace 15 (25 mph) — 3 (25 mph) — — 

NEB Colorado Avenue SW of Ocean Avenue 62 (5 mph) — — — — 

SWB Colorado Avenue SW of Ocean Avenue 116 (5 mph) — — — — 

EB Moomat Ahiko Way W of Ocean Avenue 472 (35 mph) 6 (35 mph) 9 (35 mph) 9 (35 mph) 3 (35 mph) 

WB Moomat Ahiko Way W of Ocean Avenue 427 (35 mph) 9 (35 mph) 6 (35 mph) 3 (35 mph) 3 (35 mph) 

09-01-2015/11:29 a.m. 18:56 53.8 
NWB Ocean Avenue SE of Moomat Ahiko Way 795 (30 mph) 6 (30 mph) — 12 (30 mph) 3 (30 mph) 

NWB Ocean Avenue NW of Moomat Ahiko Way 741 (30 mph) 12 (30 mph) 3 (30 mph) 12 (30 mph) 3 (30 mph) 
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Receptor Address 
Land Uses/ 

Activity Category Start Date/Time 
Duration 
(minutes) 

Leq 
(dBA)  

Direction
(i.e., southwest-bound 

[SWB], northeast-bound 
[NEB], etc.) Segment 

Autos 
(Speed) 

Medium 
Trucks 
(Speed) 

Heavy 
Trucks 
(Speed) 

Buses 
(Speed) 

Motorcycles
(Speed) 

SEB Ocean Avenue SE of Moomat Ahiko Way 1,123 (30 mph) 21 (30 mph) 15 (30 mph) 12 (30 mph) 3 (30 mph) 

SEB Ocean Avenue NW of Moomat Ahiko Way 926 (30 mph) 30 (30 mph) 6 (30 mph) 15 (30 mph) 3 (30 mph) 

NEB Seaside Terrace NE of Appian Way 57 (25 mph) — — — — 

SWB Seaside Terrace NE of Appian Way 84 (25 mph) 3 (25 mph) 3 (25 mph) — — 

NWB Appian Way NW of Seaside Terrace 93 (25 mph) 6 (25 mph) 3 (25 mph) — — 

SEB Appian Way NW of Seaside Terrace 9 (25 mph) 3 (25 mph) — — — 

NEB Colorado Avenue SW of Ocean Avenue 41 (5 mph) — — — — 

SWB Colorado Avenue SW of Ocean Avenue 73 (5 mph) — — — — 

EB Moomat Ahiko Way W of Ocean Avenue 538 (35 mph) 9 (35 mph) 9 (35 mph) — — 

WB Moomat Ahiko Way W of Ocean Avenue 406 (35 mph) 6 (35 mph) 3 (35 mph) 3 (35 mph) — 

ST3 
1637 Appian Way 

Apartment Complex; 
along Appian Way 

Residential / B 

09-01-2015/12:54 p.m. 10:50 58.1 

NWB Ocean Avenue SE of Moomat Ahiko Way 833 (30 mph) 15 (30 mph) 3 (30 mph) 18 (30 mph) 12 (30 mph) 

NWB Ocean Avenue NW of Moomat Ahiko Way 740 (30 mph) 24 (30 mph) 3 (30 mph) 18 (30 mph) 6 (30 mph) 

SEB Ocean Avenue SE of Moomat Ahiko Way 1,057 (30 mph) 21 (30 mph) 9 (30 mph) 33 (30 mph) 18 (30 mph) 

SEB Ocean Avenue NW of Moomat Ahiko Way 830 (30 mph) 15 (30 mph) 9 (30 mph) 39 (30 mph) 12 (30 mph) 

NEB Seaside Terrace NE of Appian Way 45 (25 mph) — — — — 

NEB Seaside Terrace SW of Appian Way 21 (25 mph) — — — — 

SWB Seaside Terrace NE of Appian Way 30 (25 mph) 3 (25 mph) 3 (25 mph) — — 

SWB Seaside Terrace SW of Appian Way 15 (25 mph) — — — — 

NWB Appian Way NW of Seaside Terrace 39 (25 mph) 3 (25 mph) 3 (25 mph) — 3 (25 mph) 

NWB Appian Way SE of Seaside Terrace 57 (25 mph) — — — 3 (25 mph) 

SEB Appian Way NW of Seaside Terrace 21 (25 mph) — 3 (25 mph) — — 

SEB Appian Way SE of Seaside Terrace 30 (25 mph) — 3 (25 mph) — — 

NEB Colorado Avenue SW of Ocean Avenue 42 (5 mph) — — — — 

SWB Colorado Avenue SW of Ocean Avenue 104 (5 mph) — — — — 

EB Moomat Ahiko Way W of Ocean Avenue 485 (35 mph) 24 (35 mph) — — 12 (35 mph) 

WB Moomat Ahiko Way W of Ocean Avenue 350 (35 mph) 9 (35 mph) — 6 (35 mph) 12 (35 mph) 

NEB Moss Avenue SW of Appian Way 9 (10 mph) — — — — 

09-01-2015/01:17 p.m. 11:40 57.1 

NWB Ocean Avenue SE of Moomat Ahiko Way 954 (30 mph) 18 (30 mph)   18 (30 mph) 6 (30 mph) 

NWB Ocean Avenue NW of Moomat Ahiko Way 825 (30 mph) 18 (30 mph)   21 (30 mph)   

SEB Ocean Avenue SE of Moomat Ahiko Way 1,295 (30 mph) 9 (30 mph) 9 (30 mph) 21 (30 mph) 12 (30 mph) 

SEB Ocean Avenue NW of Moomat Ahiko Way 1,026 (30 mph) 6 (30 mph) 9 (30 mph) 21 (30 mph) 9 (30 mph) 

NEB Seaside Terrace NE of Appian Way 39 (25 mph) — — — — 

NEB Seaside Terrace SW of Appian Way 24 (25 mph) — — — — 

SWB Seaside Terrace NE of Appian Way 60 (25 mph) 6 (25 mph)   — — 

SWB Seaside Terrace SW of Appian Way 36 (25 mph) — — — — 

NWB Appian Way NW of Seaside Terrace 27 (25 mph)     3 (25 mph)   

NWB Appian Way SE of Seaside Terrace 54 (25 mph) — — 3 (25 mph)   

SEB Appian Way NW of Seaside Terrace 12 (25 mph) —  — — — 

SEB Appian Way SE of Seaside Terrace 42 (25 mph) 6 (25 mph) — — — 

NEB Colorado Avenue SW of Ocean Avenue 48 (5 mph) — — — 3 (5 mph) 
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Receptor Address 
Land Uses/ 

Activity Category Start Date/Time 
Duration 
(minutes) 

Leq 
(dBA)  

Direction
(i.e., southwest-bound 

[SWB], northeast-bound 
[NEB], etc.) Segment 

Autos 
(Speed) 

Medium 
Trucks 
(Speed) 

Heavy 
Trucks 
(Speed) 

Buses 
(Speed) 

Motorcycles
(Speed) 

SWB Colorado Avenue SW of Ocean Avenue 66 (5 mph) — — — — 

EB Moomat Ahiko Way W of Ocean Avenue 592 (35 mph) 9 (35 mph) 3 (35 mph) 3 (35 mph) 3 (35 mph) 

WB Moomat Ahiko Way W of Ocean Avenue 466 (35 mph) 9 (35 mph) —   6 (35 mph) 

NEB Moss Avenue SW of Appian Way 6 (10 mph) — — — — 

ST4 

1637 Appian Way 
Apartment Complex; 1st 

floor balcony along 
Seaside Terrace 

Residential / B 

09-01-2015/12:54 p.m. 17:05 59.9 

NWB Ocean Avenue SE of Moomat Ahiko Way 833 (30 mph) 15 (30 mph) 3 (30 mph) 18 (30 mph) 12 (30 mph) 

NWB Ocean Avenue NW of Moomat Ahiko Way 740 (30 mph) 24 (30 mph) 3 (30 mph) 18 (30 mph) 6 (30 mph) 

SEB Ocean Avenue SE of Moomat Ahiko Way 1057 (30 mph) 21 (30 mph) 9 (30 mph) 33 (30 mph) 18 (30 mph) 

SEB Ocean Avenue NW of Moomat Ahiko Way 830 (30 mph) 15 (30 mph) 9 (30 mph) 39 (30 mph) 12 (30 mph) 

NEB Seaside Terrace NE of Appian Way 45 (25 mph) — — — — 

NEB Seaside Terrace SW of Appian Way 21 (25 mph) — — — — 

SWB Seaside Terrace NE of Appian Way 30 (25 mph) 3 (25 mph) 3 (25 mph) — — 

SWB Seaside Terrace SW of Appian Way 15 (25 mph) — — — — 

NWB Appian Way NW of Seaside Terrace 39 (25 mph) 3 (25 mph) 3 (25 mph) — 3 (25 mph) 

NWB Appian Way SE of Seaside Terrace 57 (25 mph) — — — 3 (25 mph) 

SEB Appian Way NW of Seaside Terrace 21 (25 mph) — 3 (25 mph) — — 

SEB Appian Way SE of Seaside Terrace 30 (25 mph) — 3 (25 mph) — — 

NEB Colorado Avenue SW of Ocean Avenue 42 (5 mph) — — — — 

SWB Colorado Avenue SW of Ocean Avenue 104 (5 mph) — — — — 

EB Moomat Ahiko Way W of Ocean Avenue 485 (35 mph) 24 (35 mph) — — 12 (35 mph) 

WB Moomat Ahiko Way W of Ocean Avenue 350 (35 mph) 9 (35 mph) — 6 (35 mph) 12 (35 mph) 

NEB Moss Avenue SW of Appian Way 9 (10 mph) — — — — 

09-01-2015/01:17 p.m. 12:13 58.6 

NWB Ocean Avenue SE of Moomat Ahiko Way 954 (30 mph) 18 (30 mph)   18 (30 mph) 6 (30 mph) 

NWB Ocean Avenue NW of Moomat Ahiko Way 825 (30 mph) 18 (30 mph)   21 (30 mph)   

SEB Ocean Avenue SE of Moomat Ahiko Way 1,295 (30 mph) 9 (30 mph) 9 (30 mph) 21 (30 mph) 12 (30 mph) 

SEB Ocean Avenue NW of Moomat Ahiko Way 1,026 (30 mph) 6 (30 mph) 9 (30 mph) 21 (30 mph) 9 (30 mph) 

NEB Seaside Terrace NE of Appian Way 39 (25 mph) — — — — 

NEB Seaside Terrace SW of Appian Way 24 (25 mph) — — — — 

SWB Seaside Terrace NE of Appian Way 60 (25 mph) 6 (25 mph)   — — 

SWB Seaside Terrace SW of Appian Way 36 (25 mph) — — — — 

NWB Appian Way NW of Seaside Terrace 27 (25 mph)     3 (25 mph)   

NWB Appian Way SE of Seaside Terrace 54 (25 mph) — — 3 (25 mph)   

SEB Appian Way NW of Seaside Terrace 12 (25 mph) —   — — 

SEB Appian Way SE of Seaside Terrace 42 (25 mph) 6 (25 mph) — — 

NEB Colorado Avenue SW of Ocean Avenue 48 (5 mph) — — — 3 (5 mph) 

SWB Colorado Avenue SW of Ocean Avenue 66 (5 mph) — — — — 

EB Moomat Ahiko Way W of Ocean Avenue 592 (35 mph) 9 (35 mph) 3 (35 mph) 3 (35 mph) 3 (35 mph) 

WB Moomat Ahiko Way W of Ocean Avenue 466 (35 mph) 9 (35 mph) —   6 (35 mph) 

NEB Moss Avenue SW of Appian Way 6 (10 mph) — — — — 

All reported traffic volumes in this table have been normalized from the traffic count videos into 1-hour volumes 
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6.2.2 Long-Term Monitoring 
Long-term monitoring was conducted at location LT1 from September 1 to September 2, 2015. 

The purpose of the long-term noise measurement was to determine changes in noise levels within 

the project area throughout a typical day. The hourly noise monitoring data are provided in 

tabular and graphical formats in Table 6-2 and Figure 6-1. The long-term monitoring location, 

shown in Figure 5-1, was affixed to a fence near the property line on the northwest corner of the 

1637 Appian Way apartment complex. This location was chosen for the following reasons: (1) it 

is in the area of the alignment that would be most directly affected by the proposed project; (2) it 

was accessible without requiring access to private property; and (3) it was obscured from public 

view, which helped to minimize the risk of theft or tampering. 

Table 6-2. Long-Term Monitoring at Site LT1 

Date 
Beginning 

Hour 
Hourly dBA 

(Leq[h]) 
Difference from Loudest Hour 

(dBA) 
September 1, 2015 10:00:00 61.6 -0.3 

11:00:00 61.3 -0.7 
12:00:00 57.7 -4.2 
13:00:00 59.1 -2.8 
14:00:00 61.2 -0.7 
15:00:00 61.5 -0.4 
16:00:00 58.5 -3.4 
17:00:00 60.4 -1.6 
18:00:00 61.4 -0.6 
19:00:00 60.7 -1.3 
20:00:00 58.0 -4.0 
21:00:00 60.4 -1.5 
22:00:00 58.1 -3.8 
23:00:00 55.3 -6.6 

September 2, 2015 0:00:00 53.0 -9.0 
1:00:00 53.1 -8.9 
2:00:00 52.2 -9.8 
3:00:00 56.0 -5.9 
4:00:00 54.0 -8.0 
5:00:00 59.4 -2.6 
6:00:00 57.4 -4.6 
7:00:00 57.9 -4.1 
8:00:00 60.3 -1.7 
9:00:00 61.9 0.0 
10:00:00 60.9 -1.1 

Maximum  61.9 
Minimum  52.2 
Note: Worst-noise-hour is bolded. 
Source: ICF International 2015 
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Figure 6-1. Long-Term Monitoring at Site LT1 

 

Source: ICF 2015 

6.2.3 Traffic Noise Model Calibration 
TNM 2.5 was used to compare measured traffic noise levels with modeled noise levels at field 

measurement locations using the traffic count data collected at the time of the noise 

measurements. Table 6-3 compares measured and modeled noise levels at each measurement 

location. For ST3 and ST4, good agreement (within 0–2 dB) was achieved between the measured 

and modeled results. For ST1 and ST2, a significantly poorer agreement (within 6–7 dB) was 

achieved between the measured and modeled results. 

As stated in the TeNS, to account for the high deviation between the measured and modeled noise 

levels for measurement locations ST1 and ST2, K-factors (calibration constants) would typically 

be included to adjust modeled noise levels to within 1 dB of the measured noise level. However, 

due to ambient noise sources along the Santa Monica Pier (such as high pedestrian foot traffic and 

commercial activity) near measurement locations ST1 and ST2, it was not possible to collect sound 

level measurements that were not substantially influenced by these sources. As such, the 

calibration process and K-factors were not applied to this project. This is consistent with guidance 
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in Section 4.4.1.3 of the TeNS, which requires certain conditions be met before the process can be 

applied. Modeled existing worst-hour traffic noise levels at all modeling receivers are listed in 

Appendix B (Table B-1). 

Table 6-3. Comparison of Measured and Modeled Sound Levels in the TNM 2.5 Model 

Site 
ID 

Measured 
Sound Level 

(dBA) 

Predicted 
Sound Level 

(dBA) Measured minus 
Predicted (dB) 

K-Factor 
Used 

K-Factor Applied to 
Additional Modeled 

Receiver(s) 
M1-ST1 55.6 49.9 5.7 0.0 — 

M6-ST2 53.8 47.0 6.8 0.0 — 

M7-ST3 58.1 57.0 1.1 0.0 — 

M17-ST4 58.6 57.8 0.8 0.0 — 
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Chapter 7 Future Noise Environment, Impacts, 
and Considered Abatement 

7.1 Future Noise Environment and Impacts  

For Build conditions, two traffic noise models were analyzed: (1) with Access Scenario 1 traffic 

data, and (2) with Access Scenario 2 traffic data. As such, the impacts and considered noise 

abatement as described in the remainder of this section will be considered separately for each 

condition. 

Table B-1 in Appendix B summarizes the traffic noise modeling results for Existing conditions, 

Future (2025) No-Build, Future (2025) Build Alternative 3 (Access Scenario 1), and Future 

(2025) Build Alternative 3 (Access Scenario 2). Predicted future year traffic noise levels under 

the Build conditions are compared to existing conditions and to future year conditions under the 

No-Build Alternative. The comparison to existing conditions is included in the analysis to 

identify traffic noise impacts as defined under 23 CFR 772. The comparison to the No-Build 

conditions indicates the direct effect of the project.  

As stated in the TeNS, modeling results are rounded to the nearest decibel before comparisons 

are made. In some cases, this can result in relative changes that may not appear intuitive. An 

example would be a comparison between calculated sound levels of 64.4 and 64.5 dBA. The 

difference between these two values is 0.1 dB. However, after rounding, the difference is 

reported as 1 dB.  

The traffic noise modeling results in Table B-1 indicate that worst-hour traffic noise levels at the 

modeled receivers in the future year are predicted to be in the range of 41 to 61 dBA Leq(h) for 

No-Build conditions, and 40 to 62 dBA Leq(h) for both Build Alternative 3 (Access Scenario 1) 

and Build Alternative 3 (Access Scenario 2). The increase in noise levels, relative to existing 

conditions, is predicted to be in the range of 0 to 1 dB under No-Build conditions, and -4 (i.e., a 

4 dB decrease) to 4 dB under both Build Alternative 3 (Access Scenario 1) and Build Alternative 

3 (Access Scenario 2) conditions. 

The results in Table B-1 indicate that none of the predicted noise levels at receiver locations in 

the design year would approach or exceed the NAC for the corresponding Activity Category 

under both No-Build and Build conditions. Therefore, no traffic noise impacts are predicted to 

occur at any of the representative land uses in the project area. Accordingly, noise abatement will 

not be considered for this project. 
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Chapter 8 Construction Noise  

During construction of the project, noise from construction activities may intermittently 

dominate the noise environment in the immediate area of construction. Noise associated with 

construction is controlled by Caltrans Standard Specification Section 14-8.02, “Noise Control,” 

which states the following. 

• Do not exceed 86 dBA Lmax at 50 feet from the job site activities from 9 p.m. to 6 a.m. 

• Equip an internal combustion engine with the manufacturer-recommended muffler. Do not 

operate an internal combustion engine on the job site without the appropriate muffler. 

Table 8-1 summarizes noise levels produced by construction equipment that is anticipated to be 

used for the project. Construction equipment is expected to generate noise levels ranging from 

77 to 85 dBA at a distance of 50 feet, and noise produced by construction equipment would be 

reduced at a rate of about 6 dB per doubling of distance.  

Table 8-1. Construction Equipment Noise 

Equipment Lmax at 50 feet (dBA, slow) 
Crawler Tractor 84 
Excavator 81 
Grader 85 
Roller 80 
Rubber Tired Loader 79 
Scraper 84 
Backhoe 78 
Generator 81 
Air Compressor 78 
Plate Compactor 83 
Pump 81 
Paver 77 
Source: FHWA 2008, 2006. 

 
No adverse noise impacts from construction are anticipated because construction would be 

conducted in accordance with Caltrans Standard Specifications Section 14.8-02. Construction 

noise would be short-term and intermittent. 
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Appendix A Traffic Data Summary Tables 

This appendix contains summary tables, presenting the traffic data used for the traffic noise 

modeling, for existing conditions and for design-year conditions under the No-Build and Build 

conditions.  

 

 





Table A-1 Existing Weekend Midday Peak Hour Traffic Volumes
Speed

% Volume % Volume % Volume (A/MT/HT)

Ocean Avenue 

northwest-bound
Southeast of Seaside Terrace 2 1,197 97.00% 1,161 2.00% 24 1.00% 12 30/30/30

Ocean Avenue 

northwest-bound
Southeast of Moomat Ahiko Way 2 1,197 97.00% 1,161 2.00% 24 1.00% 12 30/30/30

Ocean Avenue 

northwest-bound
Southeast of Colorado Avenue 2 1,086 97.00% 1,053 2.00% 22 1.00% 11 30/30/30

Ocean Avenue 

northwest-bound
Northwest of Colorado Avenue 2 1,002 97.00% 972 2.00% 20 1.00% 10 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Seaside Terrace 2 1,630 97.00% 1,581 2.00% 33 1.00% 16 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Moomat Ahiko Way 2 1,745 97.00% 1,693 2.00% 35 1.00% 17 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Colorado Avenue 2 1,177 97.00% 1,141 2.00% 24 1.00% 12 30/30/30

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks

Table A-1 Existing Weekend Midday Peak Hour Traffic Volumes Page 1 of 3



Speed

% Volume % Volume % Volume (A/MT/HT)

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks

Ocean Avenue 

southeast-bound
Northwest of Colorado Avenue 2 1,052 97.00% 1,020 2.00% 21 1.00% 11 30/30/30

Seaside Terrace 

northeast-bound
Northeast of Appian Way 1 146 97.00% 142 2.00% 3 1.00% 1 25/25/25

Seaside Terrace 

northeast-bound
Southwest of Appian Way 1 20 97.00% 20 2.00% 0 1.00% 0 25/25/25

Seaside Terrace 

southwest-bound
Northeast of Appian Way 2 253 97.00% 245 2.00% 5 1.00% 3 25/25/25

Seaside Terrace 

southwest-bound
Southwest of Appian Way 1 20 97.00% 20 2.00% 0 1.00% 0 25/25/25

Appian Way northwest-

bound
Southeast of Seaside Way 1 275 97.00% 266 2.00% 6 1.00% 3 25/25/25

Appian Way northwest-

bound
Southeast of Moss Avenue 1 226 97.00% 219 2.00% 5 1.00% 2 25/25/25

Appian Way northwest-

bound
Northwest of Moss Avenue 1 228 97.00% 221 2.00% 5 1.00% 2 25/25/25
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Speed

% Volume % Volume % Volume (A/MT/HT)

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks

Appian Way southeast-

bound
Southeast of Seaside Way 1 182 97.00% 176 2.00% 4 1.00% 2 25/25/25

Appian Way southeast-

bound
Southeast of Moss Avenue 1 26 97.00% 25 2.00% 1 1.00% 0 25/25/25

Appian Way southeast-

bound
Northwest of Moss Avenue 1 17 97.00% 17 2.00% 0 1.00% 0 25/25/25

Moss Avenue 

northeast-bound
Southwest of Appian Way 1 11 97.00% 11 2.00% 0 1.00% 0 25/25/25

Colorado Avenue 

northeast-bound
Southwest of Ocean Avenue 1 119 100.00% 119 0.00% 0 0.00% 0 5/5/5

Colorado Avenue 

southwest-bound
Southwest of Ocean Avenue 1 107 100.00% 107 0.00% 0 0.00% 0 5/5/5

Moomat Ahiko Way 

eastbound
West of Ocean Avenue 2 919 97.00% 892 2.00% 18 1.00% 9 35/35/35

Moomat Ahiko Way 

westbound
West of Ocean Avenue 2 462 97.00% 448 2.00% 9 1.00% 5 35/35/35
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Table A-2 Future (2025) No-Build Weekend Midday Peak Hour Traffic Volumes
Speed

% Volume % Volume % Volume (A/MT/HT)

Ocean Avenue 

northwest-bound
Southeast of Seaside Terrace 2 1,290 97.00% 1,251 2.00% 26 1.00% 13 30/30/30

Ocean Avenue 

northwest-bound
Southeast of Moomat Ahiko Way 2 1,290 97.00% 1,251 2.00% 26 1.00% 13 30/30/30

Ocean Avenue 

northwest-bound
Southeast of Colorado Avenue 2 1,170 97.00% 1,135 2.00% 23 1.00% 12 30/30/30

Ocean Avenue 

northwest-bound
Northwest of Colorado Avenue 2 1,320 97.00% 1,281 2.00% 26 1.00% 13 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Seaside Terrace 2 1,961 97.00% 1,902 2.00% 39 1.00% 20 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Moomat Ahiko Way 2 2,141 97.00% 2,077 2.00% 43 1.00% 21 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Colorado Avenue 2 1,561 97.00% 1,514 2.00% 31 1.00% 16 30/30/30

Heavy Trucks

Roadway Segment
Number of 

Lanes

Auto Medium Trucks

Total Peak 

Hour 

Volume

Table A-2 Future (2025) No-Build Weekend Midday Peak Hour Traffic Volumes Page 1 of 3



Speed

% Volume % Volume % Volume (A/MT/HT)

Heavy Trucks

Roadway Segment
Number of 

Lanes

Auto Medium Trucks

Total Peak 

Hour 

Volume

Ocean Avenue 

southeast-bound
Northwest of Colorado Avenue 2 1,150 97.00% 1,115 2.00% 23 1.00% 12 30/30/30

Seaside Terrace 

northeast-bound
Northeast of Appian Way 1 140 97.00% 136 2.00% 3 1.00% 1 25/25/25

Seaside Terrace 

northeast-bound
Southwest of Appian Way 1 20 97.00% 20 2.00% 0 1.00% 0 25/25/25

Seaside Terrace 

southwest-bound
Northeast of Appian Way 2 320 97.00% 311 2.00% 6 1.00% 3 25/25/25

Seaside Terrace 

southwest-bound
Southwest of Appian Way 1 33 97.00% 32 2.00% 1 1.00% 0 25/25/25

Appian Way northwest-

bound
Southeast of Seaside Way 1 280 97.00% 271 2.00% 6 1.00% 3 25/25/25

Appian Way northwest-

bound
Southeast of Moss Avenue 1 252 97.00% 244 2.00% 5 1.00% 3 25/25/25

Appian Way northwest-

bound
Northwest of Moss Avenue 1 252 97.00% 244 2.00% 5 1.00% 3 25/25/25
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Speed

% Volume % Volume % Volume (A/MT/HT)

Heavy Trucks

Roadway Segment
Number of 

Lanes

Auto Medium Trucks

Total Peak 

Hour 

Volume

Appian Way southeast-

bound
Southeast of Seaside Way 1 235 97.00% 228 2.00% 5 1.00% 2 25/25/25

Appian Way southeast-

bound
Southeast of Moss Avenue 1 40 97.00% 39 2.00% 1 1.00% 0 25/25/25

Appian Way southeast-

bound
Northwest of Moss Avenue 1 20 97.00% 20 2.00% 0 1.00% 0 25/25/25

Moss Avenue 

northeast-bound
Southwest of Appian Way 1 20 97.00% 20 2.00% 0 1.00% 0 25/25/25

Colorado Avenue 

northeast-bound
Southwest of Ocean Avenue 1 116 100.00% 116 0.00% 0 0.00% 0 5/5/5

Colorado Avenue 

southwest-bound
Southwest of Ocean Avenue 1 105 100.00% 105 0.00% 0 0.00% 0 5/5/5

Moomat Ahiko Way 

eastbound
West of Ocean Avenue 2 940 97.00% 912 2.00% 19 1.00% 9 35/35/35

Moomat Ahiko Way 

westbound
West of Ocean Avenue 2 480 97.00% 465 2.00% 10 1.00% 5 35/35/35
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Table A-3 Future (2025) Build Alternative 3 (Access Scenario 1) Weekend Midday Peak Hour Traffic Volumes
Speed

% Volume % Volume % Volume (A/MT/HT)

Ocean Avenue 

northwest-bound
Southeast of Seaside Terrace 2 1,309 97.00% 1,270 2.00% 26 1.00% 13 30/30/30

Ocean Avenue 

northwest-bound
Southeast of Moomat Ahiko Way 2 1,281 97.00% 1,242 2.00% 26 1.00% 13 30/30/30

Ocean Avenue 

northwest-bound
Southeast of Colorado Avenue 2 1,161 97.00% 1,126 2.00% 23 1.00% 12 30/30/30

Ocean Avenue 

northwest-bound
Northwest of Colorado Avenue 2 1,321 97.00% 1,282 2.00% 26 1.00% 13 30/30/30

Ocean Avenue southeast-

bound
Southeast of Seaside Terrace 2 1,926 97.00% 1,868 2.00% 39 1.00% 19 30/30/30

Ocean Avenue southeast-

bound
Southeast of Moomat Ahiko Way 2 2,076 97.00% 2,013 2.00% 42 1.00% 21 30/30/30

Ocean Avenue southeast-

bound
Southeast of Colorado Avenue 2 1,483 97.00% 1,438 2.00% 30 1.00% 15 30/30/30

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks
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Speed

% Volume % Volume % Volume (A/MT/HT)

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks

Ocean Avenue southeast-

bound
Northwest of Colorado Avenue 2 1,150 97.00% 1,115 2.00% 23 1.00% 12 30/30/30

Seaside Terrace 

northeast-bound
Northeast of Appian Way 1 205 97.00% 199 2.00% 4 1.00% 2 25/25/25

Seaside Terrace 

northeast-bound
Southwest of Appian Way 1 30 97.00% 29 2.00% 1 1.00% 0 25/25/25

Seaside Terrace 

southwest-bound
Northeast of Appian Way 2 355 97.00% 344 2.00% 7 1.00% 4 25/25/25

Seaside Terrace 

southwest-bound
Southwest of Appian Way 1 20 97.00% 20 2.00% 0 1.00% 0 25/25/25

Appian Way northwest-

bound
Southeast of Seaside Way 1 320 97.00% 311 2.00% 6 1.00% 3 25/25/25

Appian Way northwest-

bound
Southeast of Moss Avenue 1 352 97.00% 341 2.00% 7 1.00% 4 25/25/25

Appian Way northwest-

bound
Northwest of Moss Avenue 1 253 97.00% 245 2.00% 5 1.00% 3 25/25/25
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Speed

% Volume % Volume % Volume (A/MT/HT)

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks

Appian Way southeast-

bound
Southeast of Seaside Way 1 263 97.00% 255 2.00% 5 1.00% 3 25/25/25

Appian Way southeast-

bound
Southeast of Moss Avenue 1 127 97.00% 123 2.00% 3 1.00% 1 25/25/25

Appian Way southeast-

bound
Northwest of Moss Avenue 1 20 97.00% 20 2.00% 0 1.00% 0 25/25/25

Moss Avenue northeast-

bound
Southwest of Appian Way 1 107 100.00% 107 0.00% 0 0.00% 0 25/25/25

Moss Avenue southwest-

bound
Southwest of Appian Way 1 99 100.00% 99 0.00% 0 0.00% 0 25/25/25

Moomat Ahiko Way 

eastbound
West of Ocean Avenue 2 949 97.00% 921 2.00% 19 1.00% 9 35/35/35

Moomat Ahiko Way 

westbound
West of Ocean Avenue 2 476 97.00% 461 2.00% 10 1.00% 5 35/35/35
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Table A-4 Future (2025) Build Alternative 3 (Access Scenario 2) Weekend Midday Peak Hour Traffic Volumes
Speed

% Volume % Volume % Volume (A/MT/HT)

Ocean Avenue 

northwest-bound
Southeast of Seaside Terrace 2 1,309 97.00% 1,270 2.00% 26 1.00% 13 30/30/30

Ocean Avenue 

northwest-bound
Southeast of Moomat Ahiko Way 2 1,281 97.00% 1,242 2.00% 26 1.00% 13 30/30/30

Ocean Avenue 

northwest-bound
Southeast of Colorado Avenue 2 1,161 97.00% 1,126 2.00% 23 1.00% 12 30/30/30

Ocean Avenue 

northwest-bound
Northwest of Colorado Avenue 2 1,321 97.00% 1,282 2.00% 26 1.00% 13 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Seaside Terrace 2 1,968 97.00% 1,909 2.00% 39 1.00% 20 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Moomat Ahiko Way 2 2,076 97.00% 2,013 2.00% 42 1.00% 21 30/30/30

Ocean Avenue 

southeast-bound
Southeast of Colorado Avenue 2 1,483 97.00% 1,438 2.00% 30 1.00% 15 30/30/30

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks
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Speed

% Volume % Volume % Volume (A/MT/HT)

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks

Ocean Avenue 

southeast-bound
Northwest of Colorado Avenue 2 1,150 97.00% 1,115 2.00% 23 1.00% 12 30/30/30

Seaside Terrace 

northeast-bound
Northeast of Appian Way 1 277 97.00% 268 2.00% 6 1.00% 3 25/25/25

Seaside Terrace 

northeast-bound
Southwest of Appian Way 1 50 97.00% 48 2.00% 1 1.00% 1 25/25/25

Seaside Terrace 

southwest-bound
Northeast of Appian Way 2 355 97.00% 344 2.00% 7 1.00% 4 25/25/25

Seaside Terrace 

southwest-bound
Southwest of Appian Way 1 21 97.00% 21 2.00% 0 1.00% 0 25/25/25

Appian Way northwest-

bound
Southeast of Seaside Way 1 320 97.00% 311 2.00% 6 1.00% 3 25/25/25

Appian Way northwest-

bound
Southeast of Moss Avenue 1 352 97.00% 341 2.00% 7 1.00% 4 25/25/25

Appian Way northwest-

bound
Northwest of Moss Avenue 1 253 97.00% 245 2.00% 5 1.00% 3 25/25/25
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Speed

% Volume % Volume % Volume (A/MT/HT)

Heavy Trucks

Roadway Segment
Number of 

Lanes

Total Peak 

Hour 

Volume

Auto Medium Trucks

Appian Way southeast-

bound
Southeast of Seaside Way 1 202 97.00% 196 2.00% 4 1.00% 2 25/25/25

Appian Way southeast-

bound
Southeast of Moss Avenue 1 127 97.00% 123 2.00% 3 1.00% 1 25/25/25

Appian Way southeast-

bound
Northwest of Moss Avenue 1 20 97.00% 20 2.00% 0 1.00% 0 25/25/25

Moss Avenue 

northeast-bound
Southwest of Appian Way 1 107 100.00% 107 0.00% 0 0.00% 0 25/25/25

Moss Avenue 

southwest-bound
Southwest of Appian Way 1 99 100.00% 99 0.00% 0 0.00% 0 25/25/25

Moomat Ahiko Way 

eastbound
West of Ocean Avenue 2 949 97.00% 921 2.00% 19 1.00% 9 35/35/35

Moomat Ahiko Way 

westbound
West of Ocean Avenue 2 476 97.00% 461 2.00% 10 1.00% 5 35/35/35
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Appendix B Predicted Future Noise Levels and 
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M1-ST1 ST1

 Outdoor 

Seating Area / 

E

1

200 Santa Monica 

Pier; seating area on 

pier above Santa 

Monica Pier Aquarium

51 51 50 50 0 -1 -1 -1 -1 E (72) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

M2 --

 Outdoor 

Seating Area / 

E

1
1601 Ocean Front 

Walk
44 44 40 40 0 -4 -4 -4 -4 E (72) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

M3 --

 Outdoor 

Seating Area / 

E

1
1605 Ocean Front 

Walk
42 42 42 42 0 0 0 0 0 E (72) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

M4 --

 Outdoor 

Seating Area / 

E

1
1611 Ocean Front 

Walk
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1
1619 Ocean Front 

Walk
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1
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Apartment Complex; 

3rd floor balcony
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Apartment Complex; 

2nd floor outdoor area 
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Apartment Complex; 

2nd floor outdoor area 
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54 55 57 57 1 2 3 2 3 B (67) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

M12 -- Residential / B 3

1637 Appian Way 

Apartment Complex; 

1st floor balcony along 

Seaside Terrace

60 60 61 62 0 1 1 2 2 B (67) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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M13 -- Residential / B 2

1649 Appian Way 

Apartment Complex; 

2nd floor balcony along 

Seaside Terrace

60 60 62 62 0 2 2 2 2 B (67) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

M14 -- Residential / B 2

1649 Appian Way 

Apartment Complex; 

3rd floor balcony along 

Seaside Terrace

60 60 62 62 0 2 2 2 2 B (67) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

M15 -- Residential / B 4

1637 Appian Way 

Apartment Complex; 

2nd floor balcony along 

Seide Terrace

60 60 61 62 0 1 1 2 2 B (67) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

M16 -- Residential / B 3

1637 Appian Way 

Apartment Complex; 

3rd floor balcony along 

Seaside Terrace

60 61 62 62 1 1 2 1 2 B (67) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

M17-ST4 ST4 Residential / B 3

1637 Appian Way 

Apartment Complex; 

1st floor balcony along 

Seaside Terrace

60 61 62 62 1 1 2 1 2 B (67) NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --



 

 

Appendix C Supplemental Data 





Appendix C-1 
Calibration Certificates 

















Appendix C-2 
Field Data Sheets 

Traffic data was gathered simultaneously with the field noise measurements detailed in 

this appendix. The traffic data was gathered using video camera(s) and the resulting videos 

were reviewed later to provide the vehicle counts used in model calibration runs. 

The decision regarding which local streets, if any, to count for each noise measurement was 

made in the field by the noise analyst(s) performing the measurements. Streets that were not 

observed to contribute to the overall measured noise level were not counted. Typical reasons 

that a local street was found to be a negligible contributor to the overall noise level were: 

 The street had a very low traffic volume; and/or,

 The street was a substantial distance from the measurement location; and/or,

 The measurement location was shielded from the street by intervening barriers such as

walls or buildings.

All the normalized (1-hour) calibration traffic data for this NSR is summarized in the body of 

the report, in Table 6-1. 

















Appendix C-3 
Field Photos 





Photograph 1.  ST1 – Camera facing northeast 

Photograph 2.  ST1 – Camera facing northwest 



 

 

 

 
Photograph 3.  ST1 – Camera facing southeast 

 

 

 

 
Photograph 4.  ST1 – Camera facing southwest 

 

 

 

 

 



 

 

 

 
Photograph 5.  ST2 – Camera facing north 

 

 
Photograph 6. ST2 – Camera facing south 

 



 

 

 

 

 
Photograph 7.  ST2 – Camera facing east 

 

 
Photograph 8.  ST2 – Camera facing west 



 

 

 

 
Photograph 9.  ST3 – Camera facing northwest 

 

 

 

 
Photograph 10.  ST3 – Camera facing southwest 

  



 

 

 

 
Photograph 11. ST3 – Camera facing east 

 

 

 

 
Photograph 12.  ST4 – Camera facing northeast 

 

 



 

 

 

 
Photograph 13.  ST4 – Camera facing northwest 

 

 

 

 

 
Photograph 14.  ST4 – Camera facing southeast 

 



 

 

 

 
Photograph 15.  ST4 – Camera facing southwest 

 

 

 

 

 
Photograph 16.  LT1 – Camera facing north 

 



 

 

 

 
Photograph 17.  LT1 – Camera facing northeast 

 

 

 

 

 

 
Photograph 18.  LT1 – Camera facing northwest 



 

 

 

 

 
Photograph 19.  LT1 – Camera facing southeast 

 



Appendix D Traffic Data Sources 



INPUT: ROADWAYS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes 20 September 2015         
Eric Moskus/Peter Hardie TNM 2.5

INPUT: ROADWAYS Average pavement type shall be used unless
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement a State highway agency substantiates the use
RUN: Existing of a different type with the approval of FHWA

Roadway Points
Name Width Name No. Coordinates (pavement) Flow Control Segment

X Y Z Control Speed Percent Pvmt On
Device Constraint Vehicles Type Struct?

Affected
ft ft ft ft mph %

 WB Ocean LN2 16.0  point217 217 6,412,120.0 1,826,496.4 55.30  Average

 point216 216 6,412,051.5 1,826,569.1 55.50  Average

 point427 427 6,412,040.0 1,826,581.2 55.62

 WB Ocean LN1 16.0  point226 226 6,412,112.5 1,826,491.8 55.30  Average

 point225 225 6,412,043.5 1,826,563.9 55.50  Average

 point428 428 6,412,032.0 1,826,575.8 55.62

 Centerline Filler 20.0  point235 235 6,412,106.0 1,826,485.1 55.30  Average

 point234 234 6,412,032.5 1,826,552.6 55.50  Average

 point233 233 6,411,963.0 1,826,624.9 56.20  Average

 point232 232 6,411,890.0 1,826,693.1 56.80  Average

 point231 231 6,411,822.0 1,826,766.4 56.90  Average

 point230 230 6,411,752.0 1,826,837.6 57.30  Average

 point229 229 6,411,681.5 1,826,908.8 57.60  Average

 point228 228 6,411,609.5 1,826,978.1 58.20  Average

 point227 227 6,411,538.5 1,827,048.6 59.60

 EB Ocean LN1 16.0  point236 236 6,411,531.0 1,827,043.1 60.00  Average

 point237 237 6,411,602.0 1,826,972.8 58.50  Average

 point238 238 6,411,673.5 1,826,903.0 57.60  Average

 point443 443 6,411,685.0 1,826,891.0 57.53

 EB Ocean LN2 16.0  point245 245 6,411,522.0 1,827,036.4 59.80  Average

 point246 246 6,411,593.5 1,826,966.6 58.60  Average

 point247 247 6,411,664.0 1,826,895.9 57.50  Average

 point446 446 6,411,676.0 1,826,884.0 57.25

 EB Moomat Ahiko Way RT LN1 16.0  point257 257 6,411,782.0 1,826,589.2 53.50  Average

 point256 256 6,411,831.5 1,826,593.4 54.10  Average

 point255 255 6,411,882.0 1,826,602.0 54.50  Average

 point254 254 6,411,900.0 1,826,606.0 54.80
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 WB Moomat Ahiko Way Ln1 20.0  point288 288 6,411,862.0 1,826,645.1 57.50  Average  

 point287 287 6,411,815.5 1,826,630.0 54.20  Average  

 point286 286 6,411,765.5 1,826,629.1 52.40  Average  

 point285 285 6,411,716.0 1,826,635.2 50.40  Average  

 point284 284 6,411,668.0 1,826,649.1 47.90  Average  

 point283 283 6,411,622.0 1,826,669.8 45.40  Average  

 point282 282 6,411,580.5 1,826,697.1 43.20  Average  

 point281 281 6,411,542.0 1,826,729.0 40.80  Average  

 point280 280 6,411,534.0 1,826,735.5 40.40

 WB Moomat Ahiko Way Ln2 16.0  point296 296 6,411,850.5 1,826,660.0 55.60  Average  

 point295 295 6,411,815.5 1,826,646.2 54.00  Average  

 point294 294 6,411,765.5 1,826,643.1 52.00  Average  

 point293 293 6,411,716.0 1,826,649.2 49.70  Average  

 point292 292 6,411,672.0 1,826,664.2 47.50  Average  

 point291 291 6,411,624.5 1,826,685.0 44.50  Average  

 point290 290 6,411,580.5 1,826,711.0 42.50  Average  

 point289 289 6,411,542.0 1,826,742.9 40.40

 Access Rd 16.0  point303 303 6,411,595.5 1,826,708.4 43.00  Average  

 point302 302 6,411,575.5 1,826,732.0 41.00  Average  

 point301 301 6,411,577.0 1,826,755.2 41.00  Average  

 point300 300 6,411,587.5 1,826,774.5 44.00  Average  

 point299 299 6,411,608.5 1,826,793.9 48.00  Average  

 point298 298 6,411,631.5 1,826,815.5 52.00  Average  

 point297 297 6,411,667.0 1,826,850.4 56.00

 Roadway51 12.0  point324 324 6,411,579.0 1,826,819.1 57.20  Average  

 point325 325 6,411,569.0 1,826,809.6 57.50  Average Y

 point326 326 6,411,507.0 1,826,749.8 58.30  Average Y

 point327 327 6,411,435.0 1,826,680.2 51.00  Average Y

 point328 328 6,411,363.0 1,826,611.0 40.80  Average Y

 point329 329 6,411,323.0 1,826,572.6 35.30  Average Y

 point384 384 6,411,307.0 1,826,557.1 32.80  Average  

 point330 330 6,411,291.0 1,826,541.6 30.50  Average  

 point331 331 6,411,219.0 1,826,472.0 22.20

 WB Moomat Ahiko Way Ln1_! 16.0  point374 374 6,411,510.0 1,826,762.8 41.00  Average  

 point373 373 6,411,451.0 1,826,843.6 46.40  Average  

 point372 372 6,411,390.5 1,826,923.0 49.90  Average  

 point371 371 6,411,329.5 1,827,002.5 46.50

 WB Moomat Ahiko Way Ln2_1 16.0  point378 378 6,411,519.0 1,826,770.5 40.70  Average  

 point377 377 6,411,459.0 1,826,850.8 46.40  Average  

 point376 376 6,411,399.5 1,826,931.0 49.90  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point375 375 6,411,338.5 1,827,010.2 47.10

 Moss Avenue 16.0  point379 379 6,411,527.5 1,826,450.5 14.50  Average  

 point380 380 6,411,600.5 1,826,518.4 27.40

 WB Apian Way 24.0  point347 347 6,411,770.0 1,826,356.2 26.60  Average  

 point343 343 6,411,754.5 1,826,373.6 26.00  Average  

 point342 342 6,411,688.5 1,826,448.8 27.50  Average  

 point341 341 6,411,623.5 1,826,524.9 27.00

 EB Apian Way 16.0  point332 332 6,411,467.0 1,826,670.4 26.40  Average  

 point333 333 6,411,475.5 1,826,661.8 26.40  Average  

 point334 334 6,411,544.0 1,826,589.1 26.90  Average  

 point335 335 6,411,613.0 1,826,516.5 27.40

 Seaside Terr Ln 1 SB 16.0  point351 351 6,411,966.5 1,826,538.5 54.10  Average  

 point350 350 6,411,894.0 1,826,469.2 44.00  Average  

 point349 349 6,411,822.0 1,826,400.1 33.00  Average  

 point360 360 6,411,809.5 1,826,388.5 31.30  Average  

 point361 361 6,411,786.5 1,826,367.5 27.80

 Seaside Terr Ln 2 SB 16.0  point359 359 6,411,973.5 1,826,530.5 54.10  Average  

 point358 358 6,411,901.5 1,826,461.4 44.00  Average  

 point357 357 6,411,829.0 1,826,392.2 33.00  Average  

 point362 362 6,411,816.5 1,826,380.5 31.30  Average  

 point363 363 6,411,793.0 1,826,358.9 27.80  Average  

 point395 395 6,411,774.0 1,826,340.2 26.30

 Seaside Terr Ln 1 NB 16.0  point401 401 6,411,689.5 1,826,239.1 15.00  Average  

 point400 400 6,411,711.5 1,826,259.4 17.60  Average  

 point399 399 6,411,781.5 1,826,330.8 26.00

 Pier On 10.0  point321 321 6,411,653.5 1,826,872.5 56.70  Average  

 point312 312 6,411,588.0 1,826,810.8 57.20  Average  

 point313 313 6,411,577.5 1,826,800.8 57.50  Average Y

 point314 314 6,411,516.0 1,826,741.5 58.30  Average Y

 point315 315 6,411,444.0 1,826,672.1 51.00  Average Y

 point316 316 6,411,371.5 1,826,602.9 40.80  Average Y

 point317 317 6,411,331.5 1,826,564.4 35.30  Average Y

 point382 382 6,411,315.5 1,826,549.0 32.80  Average  

 point318 318 6,411,299.5 1,826,533.6 30.50  Average  

 point319 319 6,411,228.0 1,826,463.6 22.20

 Pier Off 10.0  point311 311 6,411,234.5 1,826,456.1 22.20  Average  

 point310 310 6,411,306.0 1,826,526.1 30.40  Average  

 point383 383 6,411,322.0 1,826,541.6 32.70  Average Y

 point309 309 6,411,339.0 1,826,557.8 35.00  Average Y

 point308 308 6,411,378.0 1,826,595.4 40.70  Average Y
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point307 307 6,411,450.0 1,826,664.6 50.80  Average Y

 point306 306 6,411,522.0 1,826,734.0 58.30  Average Y

 point305 305 6,411,584.5 1,826,793.8 57.50  Average  

 point322 322 6,411,594.5 1,826,803.2 57.20  Average  

 point323 323 6,411,660.0 1,826,866.2 56.71

 EB Moomat Ahiko Way LN2 12.0  point268 268 6,411,512.5 1,826,715.8 40.47  Average  

 point267 267 6,411,549.0 1,826,685.9 42.70  Average  

 point266 266 6,411,592.0 1,826,655.4 45.30  Average  

 point265 265 6,411,636.5 1,826,631.8 47.60  Average  

 point264 264 6,411,683.0 1,826,612.2 49.80  Average  

 point263 263 6,411,730.5 1,826,600.4 51.90  Average  

 point261 261 6,411,782.0 1,826,595.5 53.30  Average  

 point260 260 6,411,831.5 1,826,599.5 54.20  Average  

 point259 259 6,411,880.5 1,826,610.9 54.90  Average  

 point258 258 6,411,892.5 1,826,614.9 55.00

 EB Moomat Ahiko Way LT LN1 20.0  point279 279 6,411,520.5 1,826,723.5 40.47  Average  

 point278 278 6,411,556.5 1,826,693.6 42.70  Average  

 point277 277 6,411,600.0 1,826,663.0 45.20  Average  

 point276 276 6,411,645.0 1,826,640.5 47.50  Average  

 point275 275 6,411,693.0 1,826,623.9 49.60  Average  

 point274 274 6,411,744.0 1,826,612.8 52.20  Average  

 point381 381 6,411,776.5 1,826,610.4 53.30  Average  

 point271 271 6,411,827.0 1,826,610.6 54.40  Average  

 point270 270 6,411,873.0 1,826,623.8 55.30  Average  

 point269 269 6,411,880.0 1,826,627.6 55.40

 WB Ocean LN2-2 16.0  point388 388 6,411,946.0 1,826,676.2 56.50  Average  

 point214 214 6,411,910.0 1,826,710.9 56.80  Average  

 point213 213 6,411,838.0 1,826,780.1 56.90  Average  

 point212 212 6,411,767.0 1,826,850.6 57.30  Average  

 point437 437 6,411,708.0 1,826,909.0 57.55

 WB Ocean LN1-2 16.0  point389 389 6,411,935.0 1,826,668.6 56.50  Average  

 point223 223 6,411,897.0 1,826,702.1 56.80  Average  

 point222 222 6,411,831.0 1,826,771.1 56.90  Average  

 point221 221 6,411,759.0 1,826,843.4 57.30  Average  

 point440 440 6,411,700.0 1,826,903.5 57.55

 EB Ocean LN2-2 16.0  point392 392 6,411,907.0 1,826,644.2 56.20  Average  

 point251 251 6,411,942.0 1,826,608.1 55.90  Average  

 point430 430 6,411,999.5 1,826,548.0 55.15

 EB Ocean LN1-2 16.0  point393 393 6,411,917.0 1,826,651.2 56.60  Average  

 point242 242 6,411,951.5 1,826,615.2 56.40  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point429 429 6,412,009.0 1,826,555.2 55.65

 WB Apian Way (2) 14.0  point402 402 6,411,859.5 1,826,250.6 25.00  Average  

 point403 403 6,411,800.0 1,826,319.8 25.60  Average  

 point404 404 6,411,788.0 1,826,333.8 26.20

 EB Apian Way (2) 14.0  point405 405 6,411,778.0 1,826,323.5 25.50  Average  

 point406 406 6,411,790.0 1,826,309.4 25.10  Average  

 point407 407 6,411,849.0 1,826,240.4 24.90

 Seaside Terr Ln 1 NB-2 16.0  point408 408 6,411,781.5 1,826,330.8 26.00  Average  

 point365 365 6,411,801.0 1,826,351.0 27.40  Average  

 point352 352 6,411,824.5 1,826,372.6 30.50  Average  

 point353 353 6,411,837.0 1,826,384.2 32.30  Average  

 point354 354 6,411,909.5 1,826,453.4 43.50  Average  

 point355 355 6,411,981.5 1,826,522.6 54.00

 Seaside Terr Ln 2 SB-2 16.0  point409 409 6,411,774.0 1,826,340.2 26.30  Average  

 point396 396 6,411,701.5 1,826,271.2 17.70  Average  

 point397 397 6,411,680.0 1,826,250.6 15.00

 EB Moomat Ahiko Way LN2 (2) 12.0  point410 410 6,411,259.0 1,826,934.4 22.60  Average  

 point411 411 6,411,334.5 1,826,868.9 27.30  Average  

 point412 412 6,411,410.0 1,826,803.5 33.00  Average  

 point413 413 6,411,486.5 1,826,738.8 38.60

 EB Moomat Ahiko Way LT LN1 (2) 12.0  point414 414 6,411,265.0 1,826,941.0 22.40  Average  

 point415 415 6,411,342.0 1,826,877.2 27.20  Average  

 point416 416 6,411,418.0 1,826,812.4 32.90  Average  

 point417 417 6,411,494.0 1,826,747.5 38.50

 WB Ocean LN2-2 16.0  point431 431 6,412,040.0 1,826,581.2 55.62  Average  

 point215 215 6,411,982.5 1,826,641.8 56.20  Average  

 0 6,411,946.0 1,826,676.2 56.50

 WB Ocean LN1-2 16.0  point432 432 6,412,032.0 1,826,575.8 55.62  Average  

 point224 224 6,411,973.0 1,826,635.1 56.20  Average  

 0 6,411,935.0 1,826,668.6 56.50

 EB Ocean LN1-2-2 16.0  point433 433 6,412,009.0 1,826,555.2 55.65  Average  

 point243 243 6,412,020.5 1,826,543.2 55.50  Average  

 0 6,412,091.5 1,826,472.9 55.20

 EB Ocean LN2-2-2 16.0  point434 434 6,411,999.5 1,826,548.0 55.15  Average  

 point252 252 6,412,011.0 1,826,536.0 55.00  Average  

 0 6,412,082.0 1,826,465.6 54.70

 WB Ocean LN2-2-2 16.0  point447 447 6,411,708.0 1,826,909.0 57.55  Average  

 point211 211 6,411,696.0 1,826,920.6 57.60  Average  

 point210 210 6,411,626.0 1,826,991.9 58.20  Average  

 point209 209 6,411,554.0 1,827,061.2 59.60
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 WB Ocean LN1-2-2 16.0  point448 448 6,411,700.0 1,826,903.5 57.55  Average  

 point220 220 6,411,688.0 1,826,915.6 57.60  Average  

 0 6,411,618.0 1,826,985.1 58.20  Average  

 point219 219 6,411,546.0 1,827,055.4 59.60

 EB Ocean LN1-2 16.0  point449 449 6,411,685.0 1,826,891.0 57.53  Average  

 point239 239 6,411,743.0 1,826,831.2 57.20  Average  

 point240 240 6,411,814.0 1,826,760.9 57.10  Average  

 0 6,411,882.0 1,826,687.4 56.80  Average  

 point241 241 6,411,917.0 1,826,651.2 56.60

 EB Ocean LN2-2 16.0  point450 450 6,411,676.0 1,826,884.0 57.25  Average  

 point248 248 6,411,735.0 1,826,825.1 56.00  Average  

 point249 249 6,411,805.5 1,826,754.4 56.70  Average  

 0 6,411,872.5 1,826,680.2 56.50  Average  

 point250 250 6,411,907.0 1,826,644.2 56.20

 EB Apian Way-2 16.0  point451 451 6,411,613.0 1,826,516.5 27.40  Average  

 point336 336 6,411,678.0 1,826,440.5 27.00  Average  

 point344 344 6,411,743.5 1,826,365.0 26.60  Average  

 point345 345 6,411,759.5 1,826,347.4 26.20

 WB Apian Way-2 24.0  point452 452 6,411,623.5 1,826,524.9 27.00  Average  

 point340 340 6,411,556.5 1,826,599.1 26.90  Average  

 point339 339 6,411,487.5 1,826,671.8 26.70  Average  

 point338 338 6,411,479.5 1,826,680.5 26.90

C:\TNM25\Projects\00061.13 - Santa Monica Pier Bridge\Existing   6



INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015                                      
Eric Moskus/Peter Hardie   TNM 2.5                                                         

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                   
RUN: Existing                                                         

Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 WB Ocean LN2   point217 217 580 30 12 30 6 30 0 0 0 0

  point216 216 580 30 12 30 6 30 0 0 0 0

  point427 427

 WB Ocean LN1   point226 226 581 30 12 30 6 30 0 0 0 0

  point225 225 581 30 12 30 6 30 0 0 0 0

  point428 428

 Centerline Filler   point235 235 0 0 0 0 0 0 0 0 0 0

  point234 234 0 0 0 0 0 0 0 0 0 0

  point233 233 0 0 0 0 0 0 0 0 0 0

  point232 232 0 0 0 0 0 0 0 0 0 0

  point231 231 0 0 0 0 0 0 0 0 0 0

  point230 230 0 0 0 0 0 0 0 0 0 0

  point229 229 0 0 0 0 0 0 0 0 0 0

  point228 228 0 0 0 0 0 0 0 0 0 0

  point227 227

 EB Ocean LN1   point236 236 510 30 11 30 5 30 0 0 0 0

  point237 237 510 30 11 30 5 30 0 0 0 0

  point238 238 510 30 11 30 5 30 0 0 0 0

  point443 443

 EB Ocean LN2   point245 245 510 30 10 30 6 30 0 0 0 0

  point246 246 510 30 10 30 6 30 0 0 0 0

  point247 247 510 30 10 30 6 30 0 0 0 0

  point446 446

 EB Moomat Ahiko Way RT LN1   point257 257 0 0 0 0 0 0 0 0 0 0

  point256 256 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point255 255 0 0 0 0 0 0 0 0 0 0

  point254 254

 WB Moomat Ahiko Way Ln1   point288 288 224 35 5 35 2 35 0 0 0 0

  point287 287 224 35 5 35 2 35 0 0 0 0

  point286 286 224 35 5 35 2 35 0 0 0 0

  point285 285 224 35 5 35 2 35 0 0 0 0

  point284 284 224 35 5 35 2 35 0 0 0 0

  point283 283 224 35 5 35 2 35 0 0 0 0

  point282 282 224 35 5 35 2 35 0 0 0 0

  point281 281 224 35 5 35 2 35 0 0 0 0

  point280 280

 WB Moomat Ahiko Way Ln2   point296 296 224 35 4 35 3 35 0 0 0 0

  point295 295 224 35 4 35 3 35 0 0 0 0

  point294 294 224 35 4 35 3 35 0 0 0 0

  point293 293 224 35 4 35 3 35 0 0 0 0

  point292 292 224 35 4 35 3 35 0 0 0 0

  point291 291 224 35 4 35 3 35 0 0 0 0

  point290 290 224 35 4 35 3 35 0 0 0 0

  point289 289

 Access Rd   point303 303 0 0 0 0 0 0 0 0 0 0

  point302 302 0 0 0 0 0 0 0 0 0 0

  point301 301 0 0 0 0 0 0 0 0 0 0

  point300 300 0 0 0 0 0 0 0 0 0 0

  point299 299 0 0 0 0 0 0 0 0 0 0

  point298 298 0 0 0 0 0 0 0 0 0 0

  point297 297

 Roadway51   point324 324 0 0 0 0 0 0 0 0 0 0

  point325 325 0 0 0 0 0 0 0 0 0 0

  point326 326 0 0 0 0 0 0 0 0 0 0

  point327 327 0 0 0 0 0 0 0 0 0 0

  point328 328 0 0 0 0 0 0 0 0 0 0

  point329 329 0 0 0 0 0 0 0 0 0 0

  point384 384 0 0 0 0 0 0 0 0 0 0

  point330 330 0 0 0 0 0 0 0 0 0 0

  point331 331

 WB Moomat Ahiko Way Ln1_!   point374 374 224 35 5 35 2 35 0 0 0 0

  point373 373 224 35 5 35 2 35 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point372 372 224 35 5 35 2 35 0 0 0 0

  point371 371

 WB Moomat Ahiko Way Ln2_1   point378 378 224 35 4 35 3 35 0 0 0 0

  point377 377 224 35 4 35 3 35 0 0 0 0

  point376 376 224 35 4 35 3 35 0 0 0 0

  point375 375

 Moss Avenue   point379 379 11 25 0 0 0 0 0 0 0 0

  point380 380

 WB Apian Way   point347 347 219 25 5 25 2 25 0 0 0 0

  point343 343 219 25 5 25 2 25 0 0 0 0

  point342 342 219 25 5 25 2 25 0 0 0 0

  point341 341

 EB Apian Way   point332 332 17 25 0 0 0 0 0 0 0 0

  point333 333 17 25 0 0 0 0 0 0 0 0

  point334 334 17 25 0 0 0 0 0 0 0 0

  point335 335

 Seaside Terr Ln 1 SB   point351 351 123 25 2 25 2 25 0 0 0 0

  point350 350 123 25 2 25 2 25 0 0 0 0

  point349 349 123 25 2 25 2 25 0 0 0 0

  point360 360 123 25 2 25 2 25 0 0 0 0

  point361 361

 Seaside Terr Ln 2 SB   point359 359 122 25 3 25 1 25 0 0 0 0

  point358 358 122 25 3 25 1 25 0 0 0 0

  point357 357 122 25 3 25 1 25 0 0 0 0

  point362 362 122 25 3 25 1 25 0 0 0 0

  point363 363 122 25 3 25 1 25 0 0 0 0

  point395 395

 Seaside Terr Ln 1 NB   point401 401 20 25 0 0 0 0 0 0 0 0

  point400 400 20 25 0 0 0 0 0 0 0 0

  point399 399

 Pier On   point321 321 107 5 0 0 0 0 0 0 0 0

  point312 312 107 5 0 0 0 0 0 0 0 0

  point313 313 107 5 0 0 0 0 0 0 0 0

  point314 314 107 5 0 0 0 0 0 0 0 0

  point315 315 107 5 0 0 0 0 0 0 0 0

  point316 316 107 5 0 0 0 0 0 0 0 0

  point317 317 107 5 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point382 382 107 5 0 0 0 0 0 0 0 0

  point318 318 107 5 0 0 0 0 0 0 0 0

  point319 319

 Pier Off   point311 311 119 5 0 0 0 0 0 0 0 0

  point310 310 119 5 0 0 0 0 0 0 0 0

  point383 383 119 5 0 0 0 0 0 0 0 0

  point309 309 119 5 0 0 0 0 0 0 0 0

  point308 308 119 5 0 0 0 0 0 0 0 0

  point307 307 119 5 0 0 0 0 0 0 0 0

  point306 306 119 5 0 0 0 0 0 0 0 0

  point305 305 119 5 0 0 0 0 0 0 0 0

  point322 322 119 5 0 0 0 0 0 0 0 0

  point323 323

 EB Moomat Ahiko Way LN2   point268 268 446 35 9 35 5 35 0 0 0 0

  point267 267 446 35 9 35 5 35 0 0 0 0

  point266 266 446 35 9 35 5 35 0 0 0 0

  point265 265 446 35 9 35 5 35 0 0 0 0

  point264 264 446 35 9 35 5 35 0 0 0 0

  point263 263 446 35 9 35 5 35 0 0 0 0

  point261 261 446 35 9 35 5 35 0 0 0 0

  point260 260 446 35 9 35 5 35 0 0 0 0

  point259 259 446 35 9 35 5 35 0 0 0 0

  point258 258

 EB Moomat Ahiko Way LT LN1   point279 279 446 35 9 35 4 35 0 0 0 0

  point278 278 446 35 9 35 4 35 0 0 0 0

  point277 277 446 35 9 35 4 35 0 0 0 0

  point276 276 446 35 9 35 4 35 0 0 0 0

  point275 275 446 35 9 35 4 35 0 0 0 0

  point274 274 446 35 9 35 4 35 0 0 0 0

  point381 381 446 35 9 35 4 35 0 0 0 0

  point271 271 446 35 9 35 4 35 0 0 0 0

  point270 270 446 35 9 35 4 35 0 0 0 0

  point269 269

 WB Ocean LN2-2   point388 388 526 30 11 30 6 30 0 0 0 0

  point214 214 526 30 11 30 6 30 0 0 0 0

  point213 213 526 30 11 30 6 30 0 0 0 0

  point212 212 526 30 11 30 6 30 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point437 437

 WB Ocean LN1-2   point389 389 527 30 11 30 5 30 0 0 0 0

  point223 223 527 30 11 30 5 30 0 0 0 0

  point222 222 527 30 11 30 5 30 0 0 0 0

  point221 221 527 30 11 30 5 30 0 0 0 0

  point440 440

 EB Ocean LN2-2   point392 392 847 30 17 30 9 30 0 0 0 0

  point251 251 847 30 17 30 9 30 0 0 0 0

  point430 430

 EB Ocean LN1-2   point393 393 846 30 18 30 8 30 0 0 0 0

  point242 242 846 30 18 30 8 30 0 0 0 0

  point429 429

 WB Apian Way (2)   point402 402 266 25 6 25 3 25 0 0 0 0

  point403 403 266 25 6 25 3 25 0 0 0 0

  point404 404

 EB Apian Way (2)   point405 405 176 25 4 25 2 25 0 0 0 0

  point406 406 176 25 4 25 2 25 0 0 0 0

  point407 407

 Seaside Terr Ln 1 NB-2   point408 408 142 25 3 25 1 25 0 0 0 0

  point365 365 142 25 3 25 1 25 0 0 0 0

  point352 352 142 25 3 25 1 25 0 0 0 0

  point353 353 142 25 3 25 1 25 0 0 0 0

  point354 354 142 25 3 25 1 25 0 0 0 0

  point355 355

 Seaside Terr Ln 2 SB-2   point409 409 20 25 0 0 0 0 0 0 0 0

  point396 396 20 25 0 0 0 0 0 0 0 0

  point397 397

 EB Moomat Ahiko Way LN2 (2)   point410 410 446 35 9 35 5 35 0 0 0 0

  point411 411 446 35 9 35 5 35 0 0 0 0

  point412 412 446 35 9 35 5 35 0 0 0 0

  point413 413

 EB Moomat Ahiko Way LT LN1 (2)   point414 414 446 35 9 35 4 35 0 0 0 0

  point415 415 446 35 9 35 4 35 0 0 0 0

  point416 416 446 35 9 35 4 35 0 0 0 0

  point417 417

 WB Ocean LN2-2   point431 431 580 30 12 30 6 30 0 0 0 0

  point215 215 580 30 12 30 6 30 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  0

 WB Ocean LN1-2   point432 432 581 30 12 30 6 30 0 0 0 0

  point224 224 581 30 12 30 6 30 0 0 0 0

  0

 EB Ocean LN1-2-2   point433 433 790 30 17 30 8 30 0 0 0 0

  point243 243 790 30 17 30 8 30 0 0 0 0

  0

 EB Ocean LN2-2-2   point434 434 791 30 16 30 8 30 0 0 0 0

  point252 252 791 30 16 30 8 30 0 0 0 0

  0

 WB Ocean LN2-2-2   point447 447 486 30 10 30 5 30 0 0 0 0

  point211 211 486 30 10 30 5 30 0 0 0 0

  point210 210 486 30 10 30 5 30 0 0 0 0

  point209 209

 WB Ocean LN1-2-2   point448 448 486 30 10 30 5 30 0 0 0 0

  point220 220 486 30 10 30 5 30 0 0 0 0

  0 486 30 10 30 5 30 0 0 0 0

  point219 219

 EB Ocean LN1-2   point449 449 570 30 12 30 6 30 0 0 0 0

  point239 239 570 30 12 30 6 30 0 0 0 0

  point240 240 570 30 12 30 6 30 0 0 0 0

  0 570 30 12 30 6 30 0 0 0 0

  point241 241

 EB Ocean LN2-2   point450 450 571 30 12 30 6 30 0 0 0 0

  point248 248 571 30 12 30 6 30 0 0 0 0

  point249 249 571 30 12 30 6 30 0 0 0 0

  0 571 30 12 30 6 30 0 0 0 0

  point250 250

 EB Apian Way-2   point451 451 25 25 1 25 0 0 0 0 0 0

  point336 336 25 25 1 25 0 0 0 0 0 0

  point344 344 25 25 1 25 0 0 0 0 0 0

  point345 345

 WB Apian Way-2   point452 452 221 25 5 25 2 25 0 0 0 0

  point340 340 221 25 5 25 2 25 0 0 0 0

  point339 339 221 25 5 25 2 25 0 0 0 0

  point338 338
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INPUT: RECEIVERS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes    20 September 2015     
Eric Moskus/Peter Hardie    TNM 2.5                  

INPUT: RECEIVERS  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                          
RUN: Existing                                                      

Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active

X Y Z above Existing Impact Criteria NR in
Ground LAeq1h LAeq1h Sub'l Goal Calc.

ft ft ft ft dBA dBA dB dB

 M1-ST1 9 1 6,411,366.0 1,826,506.0 22.50 5.00 0.00 66 10.0 8.0 Y 

 M2 10 1 6,411,412.5 1,826,549.2 13.70 5.00 0.00 66 10.0 8.0 Y 

 M3 11 1 6,411,437.5 1,826,520.1 13.60 5.00 0.00 66 10.0 8.0 Y 

 M4 12 1 6,411,458.5 1,826,498.4 13.40 5.00 0.00 66 10.0 8.0 Y 

 M5 15 1 6,411,492.5 1,826,458.4 13.40 5.00 0.00 66 10.0 8.0 Y 

 M6-ST2 16 1 6,411,488.0 1,826,345.1 15.20 5.00 0.00 66 10.0 8.0 Y 

 M7-ST3 17 1 6,411,710.0 1,826,478.5 28.20 15.00 0.00 66 10.0 8.0 Y 

 M8 18 1 6,411,716.0 1,826,488.0 39.00 5.00 0.00 66 10.0 8.0 Y 

 M9 19 1 6,411,721.5 1,826,492.0 39.00 15.00 0.00 66 10.0 8.0 Y 

 M10 20 1 6,411,742.0 1,826,464.4 38.00 5.00 0.00 66 10.0 8.0 Y 

 M11 25 1 6,411,754.0 1,826,448.4 38.00 5.00 0.00 66 10.0 8.0 Y 

 M12 26 1 6,411,804.0 1,826,414.0 33.20 8.00 0.00 66 10.0 8.0 Y 

 M13 28 1 6,411,845.0 1,826,363.2 31.20 16.00 0.00 66 10.0 8.0 Y 

 M14 29 1 6,411,852.5 1,826,370.5 32.50 26.00 0.00 66 10.0 8.0 Y 

 M15 30 1 6,411,824.0 1,826,433.8 36.30 15.00 0.00 66 10.0 8.0 Y 

 M16 31 1 6,411,841.5 1,826,451.4 38.80 23.00 0.00 66 10.0 8.0 Y 

 M17-ST4 32 1 6,411,845.0 1,826,447.2 38.50 5.00 0.00 66 10.0 8.0 Y 
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015                                            
Eric Moskus/Peter Hardie   TNM 2.5                                                  

INPUT: BARRIERS  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                         
RUN: Existing                                                      

Barrier Points
Name Type Height If Wall If Berm Add'tnl Name No. Coordinates (bottom) Height Segment

Min Max $ per $ per Top Run:Rise $ per X Y Z at Seg Ht Perturbs On Important
Unit Unit Width Unit Point Incre- #Up #Dn Struct? Reflec-
Area Vol. Length ment tions?

ft ft $/sq ft $/cu yd ft ft:ft $/ft ft ft ft ft ft

 Barrier13 W 0.00 99.99 0.00 0.00  point92 92 6,411,630.0 1,826,714.9 50.00 15.00 0.00 0 0   

 point93 93 6,411,623.0 1,826,719.1 50.00 15.00 0.00 0 0   

 point94 94 6,411,622.5 1,826,718.8 50.00 15.00 0.00 0 0   

 point95 95 6,411,606.0 1,826,730.1 50.00 15.00 0.00 0 0   

 point96 96 6,411,602.5 1,826,733.6 50.00 15.00 0.00 0 0   

 point97 97 6,411,600.5 1,826,739.4 50.00 15.00 0.00 0 0   

 point98 98 6,411,600.0 1,826,743.5 50.00 15.00 0.00 0 0   

 point99 99 6,411,601.0 1,826,749.1 50.00 15.00 0.00 0 0   

 point100 100 6,411,595.5 1,826,755.4 50.00 15.00 0.00 0 0   

 point101 101 6,411,638.0 1,826,796.5 50.00 15.00

 Barrier14 W 0.00 99.99 0.00 0.00  point102 102 6,411,810.0 1,826,709.5 47.00 25.00 0.00 0 0   

 point103 103 6,411,760.0 1,826,661.2 47.00 25.00 0.00 0 0   

 point104 104 6,411,715.5 1,826,669.2 47.00 25.00 0.00 0 0   

 point105 105 6,411,692.0 1,826,693.1 47.00 25.00

 Barrier15 W 0.00 99.99 0.00 0.00  point106 106 6,411,583.5 1,826,814.4 57.20 3.00 0.00 0 0   

 point107 107 6,411,573.5 1,826,804.9 57.50 3.00 0.00 0 0 Y  

 point108 108 6,411,511.5 1,826,745.0 58.30 3.00 0.00 0 0 Y  

 point109 109 6,411,439.5 1,826,675.5 51.00 3.00 0.00 0 0 Y  

 point110 110 6,411,367.5 1,826,606.0 40.80 3.00 0.00 0 0 Y  

 point111 111 6,411,327.5 1,826,567.5 35.30 3.00 0.00 0 0 Y  

 point194 194 6,411,311.5 1,826,552.6 32.80 3.00 0.00 0 0 Y  

 point112 112 6,411,295.5 1,826,536.6 30.50 3.00 0.00 0 0   

 point113 113 6,411,223.5 1,826,467.2 22.20 3.00

 Barrier16 W 0.00 99.99 0.00 0.00  point114 114 6,411,546.0 1,826,483.0 16.00 20.00 0.00 0 0   

 point115 115 6,411,512.5 1,826,450.6 16.00 20.00 0.00 0 0   

 point116 116 6,411,457.5 1,826,508.8 16.00 20.00 0.00 0 0   

 point117 117 6,411,461.0 1,826,512.4 16.00 20.00 0.00 0 0   

 point118 118 6,411,401.0 1,826,576.6 16.00 20.00 0.00 0 0   

 point119 119 6,411,430.0 1,826,604.8 16.00 20.00

 Barrier17 W 0.00 99.99 0.00 0.00  point208 208 6,411,716.5 1,826,484.1 39.00 20.00 0.00 0 0   

 point120 120 6,411,717.0 1,826,483.5 38.00 21.40 0.00 0 0   

 point121 121 6,411,721.0 1,826,479.2 38.00 21.40 0.00 0 0   

 point122 122 6,411,719.5 1,826,478.1 38.00 21.40 0.00 0 0   

 point123 123 6,411,728.5 1,826,468.1 38.00 21.40 0.00 0 0   

 point124 124 6,411,730.5 1,826,470.0 38.00 21.40 0.00 0 0   

 point125 125 6,411,735.5 1,826,464.9 38.00 21.40 0.00 0 0   

 point126 126 6,411,739.5 1,826,468.5 38.00 21.40 0.00 0 0   
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement
 point127 127 6,411,750.5 1,826,464.8 38.00 21.40 0.00 0 0   

 point128 128 6,411,752.5 1,826,470.9 38.00 21.40 0.00 0 0   

 point129 129 6,411,755.5 1,826,470.0 38.00 21.40 0.00 0 0   

 point130 130 6,411,757.0 1,826,475.5 38.00 21.40 0.00 0 0   

 point131 131 6,411,766.5 1,826,472.4 38.00 21.40 0.00 0 0   

 point132 132 6,411,773.0 1,826,490.9 38.00 21.40 0.00 0 0   

 point133 133 6,411,776.5 1,826,489.6 38.00 21.40 0.00 0 0   

 point134 134 6,411,778.5 1,826,495.1 38.00 21.40 0.00 0 0   

 point135 135 6,411,787.0 1,826,492.1 38.00 31.40 0.00 0 0   

 point136 136 6,411,793.5 1,826,510.6 38.00 31.40 0.00 0 0   

 point137 137 6,411,796.0 1,826,509.8 38.00 31.40 0.00 0 0   

 point138 138 6,411,798.0 1,826,514.9 38.00 31.40 0.00 0 0   

 point139 139 6,411,807.5 1,826,511.6 38.00 31.40 0.00 0 0   

 point140 140 6,411,814.0 1,826,530.4 38.00 31.40 0.00 0 0   

 point141 141 6,411,817.0 1,826,529.2 38.00 31.40 0.00 0 0   

 point142 142 6,411,819.0 1,826,534.4 38.00 31.40 0.00 0 0   

 point143 143 6,411,828.0 1,826,531.4 38.00 31.40 0.00 0 0   

 point144 144 6,411,834.5 1,826,551.6 38.00 31.40 0.00 0 0   

 point145 145 6,411,839.5 1,826,549.9 38.00 31.40 0.00 0 0   

 point146 146 6,411,842.0 1,826,557.5 38.00 31.40 0.00 0 0   

 point209 209 6,411,842.5 1,826,558.5 48.30 21.10

 Barrier18 W 0.00 99.99 0.00 0.00  point147 147 6,411,766.5 1,826,420.5 28.40 31.00 0.00 0 0   

 point148 148 6,411,775.5 1,826,411.2 29.00 30.40 0.00 0 0   

 point149 149 6,411,773.5 1,826,408.9 29.00 30.40 0.00 0 0   

 point150 150 6,411,787.5 1,826,404.9 30.30 29.10 0.00 0 0   

 point151 151 6,411,805.0 1,826,421.9 34.00 25.40 0.00 0 0   

 point152 152 6,411,807.0 1,826,419.9 34.00 25.40 0.00 0 0   

 point153 153 6,411,815.5 1,826,428.2 35.00 24.40 0.00 0 0   

 point154 154 6,411,813.5 1,826,429.9 35.00 24.40 0.00 0 0   

 point155 155 6,411,823.0 1,826,438.9 36.70 22.70 0.00 0 0   

 point156 156 6,411,824.5 1,826,437.4 36.60 22.80 0.00 0 0   

 point157 157 6,411,833.0 1,826,445.8 37.80 21.60 0.00 0 0   

 point158 158 6,411,831.0 1,826,447.8 37.80 21.60 0.00 0 0   

 point159 159 6,411,839.5 1,826,455.9 38.80 20.60 0.00 0 0   

 point160 160 6,411,841.0 1,826,454.1 38.80 30.60

 Barrier19 W 0.00 99.99 0.00 0.00  point175 175 6,411,855.5 1,826,285.0 26.00 35.00 0.00 0 0   

 point176 176 6,411,812.5 1,826,329.5 26.00 35.00 0.00 0 0   

 point177 177 6,411,865.0 1,826,380.5 34.00 35.00

 Barrier20 W 0.00 99.99 0.00 0.00  point178 178 6,411,945.0 1,826,364.2 40.00 35.00 0.00 0 0   

 point179 179 6,411,893.0 1,826,417.5 40.00 35.00 0.00 0 0   

 point180 180 6,411,916.5 1,826,440.4 43.20 35.00

 Barrier21 W 0.00 99.99 0.00 0.00  point181 181 6,411,716.5 1,826,484.1 39.00 20.00 0.00 0 0   

 point182 182 6,411,726.5 1,826,493.8 39.00 20.00

 Barrier18-2 W 0.00 99.99 0.00 0.00  point184 184 6,411,841.0 1,826,454.1 38.80 30.60 0.00 0 0   

 point183 183 6,411,851.0 1,826,464.2 42.40 27.00

 Barrier18-2-2 W 0.00 99.99 0.00 0.00  point185 185 6,411,851.0 1,826,464.2 42.40 27.00 0.00 0 0   

 point161 161 6,411,884.0 1,826,495.8 46.00 23.40 0.00 0 0   

 point162 162 6,411,884.5 1,826,495.0 46.00 23.40 0.00 0 0   

 point163 163 6,411,893.0 1,826,503.0 47.00 22.40 0.00 0 0   

 point164 164 6,411,891.0 1,826,504.8 47.00 22.40 0.00 0 0   
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement
 point165 165 6,411,901.0 1,826,514.6 49.00 20.40 0.00 0 0   

 point166 166 6,411,896.5 1,826,519.4 48.00 21.40 0.00 0 0   

 point167 167 6,411,906.0 1,826,528.8 48.30 21.10 0.00 0 0   

 point168 168 6,411,899.0 1,826,536.4 48.30 21.10 0.00 0 0   

 point169 169 6,411,901.5 1,826,538.9 48.30 21.10 0.00 0 0   

 point170 170 6,411,899.0 1,826,541.2 48.30 21.10 0.00 0 0   

 point171 171 6,411,896.5 1,826,538.8 48.30 21.10 0.00 0 0   

 point172 172 6,411,892.0 1,826,543.1 48.30 21.10 0.00 0 0   

 point173 173 6,411,895.0 1,826,545.8 48.30 21.10 0.00 0 0   

 point174 174 6,411,886.0 1,826,555.1 48.30 21.10

 Barrier24 W 0.00 99.99 0.00 0.00  point186 186 6,411,593.5 1,826,524.2 26.00 6.00 0.00 0 0   

 point187 187 6,411,520.0 1,826,456.2 14.50 6.00

 Barrier25 W 0.00 99.99 0.00 0.00  point188 188 6,411,696.5 1,826,597.5 50.50 5.00 0.00 0 0   

 point189 189 6,411,678.0 1,826,604.5 50.00 5.00 0.00 0 0   

 point190 190 6,411,632.0 1,826,626.5 47.60 5.00 0.00 0 0   

 point191 191 6,411,587.5 1,826,650.2 45.50 5.00 0.00 0 0   

 point192 192 6,411,544.0 1,826,680.9 42.80 5.00 0.00 0 0   

 point193 193 6,411,508.0 1,826,711.5 40.50 5.00

 Barrier26 W 0.00 99.99 0.00 0.00  point195 195 6,411,921.0 1,826,535.2 52.00 4.00 0.00 0 0   

 point196 196 6,411,904.5 1,826,552.1 53.00 4.00 0.00 0 0   

 point197 197 6,411,873.0 1,826,584.2 54.00 4.00

 Barrier27 W 0.00 99.99 0.00 0.00  point198 198 6,411,886.0 1,826,555.1 48.30 21.10 0.00 0 0   

 point199 199 6,411,885.0 1,826,554.2 48.30 21.10 0.00 0 0   

 point200 200 6,411,881.5 1,826,557.8 48.30 21.10 0.00 0 0   

 point201 201 6,411,882.5 1,826,558.8 48.30 21.10 0.00 0 0   

 point202 202 6,411,874.0 1,826,567.0 48.30 21.10 0.00 0 0   

 point203 203 6,411,870.5 1,826,563.5 48.30 21.10 0.00 0 0   

 point204 204 6,411,862.0 1,826,571.8 48.30 21.10 0.00 0 0   

 point205 205 6,411,846.0 1,826,556.4 48.30 21.10 0.00 0 0   

 point206 206 6,411,844.5 1,826,557.8 48.30 21.10 0.00 0 0   

 point207 207 6,411,842.5 1,826,558.5 48.30 21.10
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015             
Eric Moskus/Peter Hardie   TNM 2.5  

INPUT: TERRAIN LINES  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement              
RUN: Existing                                                    

Terrain Line Points
Name No. Coordinates (ground)

X Y Z
ft ft ft

 Terrain Line5 32 6,411,563.0 1,826,811.2 57.00

33 6,411,551.0 1,826,823.2 58.00

34 6,411,531.5 1,826,832.6 58.00

35 6,411,519.0 1,826,845.2 58.00

36 6,411,487.5 1,826,864.2 58.00

37 6,411,464.5 1,826,889.6 58.00

38 6,411,456.0 1,826,899.2 58.00

142 6,411,451.5 1,826,901.0 58.00

143 6,411,438.0 1,826,915.6 58.00

144 6,411,420.5 1,826,940.5 58.00

145 6,411,403.5 1,826,963.8 58.00

39 6,411,388.5 1,826,984.2 59.00

40 6,411,371.5 1,827,003.2 59.00

 Terrain Line6 41 6,411,289.5 1,826,893.9 25.00

42 6,411,310.5 1,826,869.2 25.00

43 6,411,336.5 1,826,839.1 25.00

44 6,411,355.5 1,826,821.2 26.00

45 6,411,382.0 1,826,792.1 26.00

46 6,411,395.0 1,826,777.1 26.00

47 6,411,419.0 1,826,750.4 26.00

48 6,411,450.5 1,826,723.5 26.00

49 6,411,454.5 1,826,727.6 27.00

50 6,411,463.5 1,826,716.0 29.00

51 6,411,479.5 1,826,731.8 38.00

 Terrain Line7 52 6,411,493.5 1,826,686.5 27.00

146 6,411,507.5 1,826,671.5 27.00
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
53 6,411,521.5 1,826,656.6 27.00

 Terrain Line8 54 6,411,534.5 1,826,649.6 26.80

55 6,411,537.5 1,826,643.4 26.80

56 6,411,541.5 1,826,639.0 26.80

57 6,411,547.0 1,826,636.4 26.80

58 6,411,547.0 1,826,635.5 26.80

59 6,411,574.0 1,826,606.4 26.80

60 6,411,605.0 1,826,589.1 26.80

61 6,411,603.0 1,826,583.2 26.80

62 6,411,603.5 1,826,576.6 26.80

63 6,411,606.0 1,826,570.8 27.00

64 6,411,624.0 1,826,550.5 28.00

65 6,411,640.0 1,826,566.8 29.20

66 6,411,645.5 1,826,563.8 29.20

67 6,411,649.5 1,826,563.2 29.20

68 6,411,657.0 1,826,565.8 29.20

69 6,411,660.5 1,826,571.1 29.20

70 6,411,661.5 1,826,573.9 29.20

 Terrain Line9 71 6,411,660.0 1,826,575.6 40.40

72 6,411,705.0 1,826,557.9 39.50

73 6,411,706.0 1,826,553.6 39.30

74 6,411,708.5 1,826,551.1 38.00

75 6,411,713.5 1,826,550.0 38.50

76 6,411,715.5 1,826,550.8 38.00

77 6,411,718.5 1,826,547.8 37.00

78 6,411,725.0 1,826,541.5 37.00

79 6,411,738.5 1,826,528.0 36.50

80 6,411,740.5 1,826,526.0 36.00

 Terrain Line10 81 6,411,783.0 1,826,577.8 51.00

82 6,411,733.5 1,826,583.9 51.20

83 6,411,709.0 1,826,588.0 51.20

84 6,411,695.0 1,826,591.8 51.00

85 6,411,687.0 1,826,582.2 50.80

86 6,411,673.0 1,826,591.2 50.80

87 6,411,669.5 1,826,588.1 45.00

88 6,411,665.5 1,826,590.2 45.00

89 6,411,657.5 1,826,583.0 40.40
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
 Terrain Line11 109 6,411,740.5 1,826,526.0 36.00

110 6,411,741.0 1,826,525.5 36.00

111 6,411,705.5 1,826,491.4 36.00

149 6,411,711.5 1,826,485.4 39.00

112 6,411,720.0 1,826,476.5 40.00

113 6,411,731.5 1,826,458.4 40.00

114 6,411,737.5 1,826,451.1 40.00

115 6,411,743.0 1,826,456.4 40.00

116 6,411,747.0 1,826,452.2 40.00

117 6,411,745.0 1,826,450.1 40.00

118 6,411,747.5 1,826,447.1 40.00

119 6,411,744.0 1,826,444.0 40.00

120 6,411,752.0 1,826,436.2 40.00

121 6,411,759.5 1,826,430.2 40.00

122 6,411,769.5 1,826,423.2 40.00

 Terrain Line12 123 6,411,661.5 1,826,573.9 29.20

124 6,411,703.5 1,826,557.4 28.60

125 6,411,704.5 1,826,553.2 28.60

126 6,411,707.5 1,826,550.5 28.60

127 6,411,712.5 1,826,549.0 28.60

128 6,411,715.5 1,826,549.6 28.60

129 6,411,717.5 1,826,547.1 28.60

130 6,411,723.5 1,826,540.9 28.60

131 6,411,737.5 1,826,527.4 28.60

132 6,411,739.5 1,826,525.1 28.60

133 6,411,704.0 1,826,491.2 28.30

134 6,411,718.5 1,826,476.1 28.30

135 6,411,730.5 1,826,457.9 28.30

136 6,411,737.5 1,826,450.0 28.30

137 6,411,742.5 1,826,455.0 28.30

138 6,411,745.5 1,826,452.0 28.30

139 6,411,743.5 1,826,449.9 28.30

140 6,411,746.0 1,826,446.9 28.30

141 6,411,743.0 1,826,444.0 28.30

189 6,411,751.5 1,826,435.5 28.30

190 6,411,759.0 1,826,429.6 28.30

191 6,411,769.0 1,826,422.6 28.30
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
 Terrain Line10-2 147 6,411,657.5 1,826,583.0 40.40

90 6,411,659.5 1,826,581.0 40.40

91 6,411,660.0 1,826,577.5 40.40

92 6,411,660.0 1,826,575.6 40.40

93 6,411,660.0 1,826,571.4 40.40

94 6,411,656.5 1,826,566.1 40.40

95 6,411,649.5 1,826,563.8 40.40

96 6,411,645.5 1,826,564.4 40.40

97 6,411,640.0 1,826,567.4 40.40

98 6,411,624.0 1,826,551.6 40.40

99 6,411,607.0 1,826,571.4 40.40

100 6,411,604.5 1,826,577.1 40.40

101 6,411,604.0 1,826,583.6 40.40

102 6,411,606.5 1,826,588.8 40.40

103 6,411,575.0 1,826,606.8 40.40

104 6,411,548.5 1,826,635.5 40.40

105 6,411,548.5 1,826,636.5 40.40

106 6,411,542.5 1,826,639.6 40.40

107 6,411,538.5 1,826,644.0 40.40

108 6,411,535.5 1,826,650.2 40.40

 Terrain Line15 150 6,411,545.0 1,826,484.2 16.70

151 6,411,587.5 1,826,525.8 17.50

 Terrain Line18 164 6,411,332.0 1,826,540.8 11.40

165 6,411,346.5 1,826,555.8 12.00

166 6,411,352.5 1,826,561.5 13.00

175 6,411,378.0 1,826,585.6 14.00

176 6,411,387.5 1,826,594.8 15.00

167 6,411,405.5 1,826,612.2 18.00

168 6,411,411.5 1,826,618.1 19.00

169 6,411,424.0 1,826,630.2 21.00

170 6,411,427.0 1,826,632.8 21.50

171 6,411,431.0 1,826,628.5 21.70

172 6,411,432.5 1,826,629.8 22.00

173 6,411,439.5 1,826,635.8 23.00

174 6,411,453.0 1,826,648.2 25.00

 Terrain Line19 208 6,411,242.5 1,826,451.8 22.20

177 6,411,329.0 1,826,539.4 22.60
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
178 6,411,358.0 1,826,537.8 22.60

179 6,411,376.5 1,826,516.6 22.60

180 6,411,374.5 1,826,489.8 22.60

181 6,411,374.0 1,826,489.0 22.60

182 6,411,423.0 1,826,432.2 22.60

 Terrain Line20 183 6,411,329.5 1,826,539.8 11.40

184 6,411,358.5 1,826,538.2 11.40

185 6,411,377.0 1,826,517.2 11.20

186 6,411,375.5 1,826,490.0 11.20

 Terrain Line21 192 6,411,679.5 1,826,273.0 16.00

193 6,411,721.0 1,826,312.5 22.00

194 6,411,747.0 1,826,336.9 25.50

195 6,411,698.5 1,826,392.8 27.00

196 6,411,651.5 1,826,447.4 27.30

197 6,411,606.5 1,826,499.4 27.60

198 6,411,576.0 1,826,470.1 21.00

199 6,411,551.0 1,826,446.4 16.00

 Terrain Line22 200 6,411,679.0 1,826,273.8 14.80

201 6,411,720.5 1,826,313.2 14.40

202 6,411,745.5 1,826,336.9 14.40

203 6,411,698.0 1,826,392.2 15.30

204 6,411,650.5 1,826,446.8 17.00

205 6,411,606.5 1,826,497.9 18.20

206 6,411,576.5 1,826,469.4 17.10

207 6,411,552.0 1,826,445.8 15.30

 Terrain Line23 211 6,411,375.0 1,826,473.8 22.60

212 6,411,406.5 1,826,437.1 22.50

213 6,411,402.0 1,826,432.0 22.50

214 6,411,400.0 1,826,404.2 22.50

215 6,411,418.5 1,826,383.0 22.50

216 6,411,426.0 1,826,382.2 22.50

217 6,411,422.5 1,826,337.9 22.40

 Terrain Line24 218 6,411,383.5 1,826,490.2 13.30

219 6,411,431.0 1,826,435.2 13.30

 Terrain Line25 220 6,411,406.5 1,826,437.1 22.50

221 6,411,416.0 1,826,426.5 18.30

222 6,411,414.0 1,826,409.6 18.30
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
223 6,411,426.5 1,826,396.1 18.00

224 6,411,442.0 1,826,394.8 18.00

225 6,411,438.0 1,826,343.1 21.00
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RESULTS: SOUND LEVELS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes  20 September 2015                            
Eric Moskus/Peter Hardie  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  Santa Monica Pier Bridge Replacement                          
RUN:  Existing                                                      
BARRIER DESIGN:   INPUT HEIGHTS                                             Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                           of a different type with approval of FHWA.

Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 M1-ST1 9 1 0.0 50.8 66 50.8 10  ---- 50.8 0.0 8 -8.0

 M2 10 1 0.0 43.7 66 43.7 10  ---- 43.7 0.0 8 -8.0

 M3 11 1 0.0 41.8 66 41.8 10  ---- 41.8 0.0 8 -8.0

 M4 12 1 0.0 40.4 66 40.4 10  ---- 40.4 0.0 8 -8.0

 M5 15 1 0.0 40.5 66 40.5 10  ---- 40.5 0.0 8 -8.0

 M6-ST2 16 1 0.0 48.2 66 48.2 10  ---- 48.2 0.0 8 -8.0

 M7-ST3 17 1 0.0 58.7 66 58.7 10  ---- 58.7 0.0 8 -8.0

 M8 18 1 0.0 58.1 66 58.1 10  ---- 58.1 0.0 8 -8.0

 M9 19 1 0.0 60.1 66 60.1 10  ---- 60.1 0.0 8 -8.0

 M10 20 1 0.0 52.0 66 52.0 10  ---- 52.0 0.0 8 -8.0

 M11 25 1 0.0 54.1 66 54.1 10  ---- 54.1 0.0 8 -8.0

 M12 26 1 0.0 59.6 66 59.6 10  ---- 59.6 0.0 8 -8.0

 M13 28 1 0.0 59.7 66 59.7 10  ---- 59.7 0.0 8 -8.0

 M14 29 1 0.0 59.9 66 59.9 10  ---- 59.9 0.0 8 -8.0

 M15 30 1 0.0 59.7 66 59.7 10  ---- 59.7 0.0 8 -8.0

 M16 31 1 0.0 60.1 66 60.1 10  ---- 60.1 0.0 8 -8.0

 M17-ST4 32 1 0.0 60.4 66 60.4 10  ---- 60.4 0.0 8 -8.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 17 0.0 0.0 0.0

 All Impacted 0 0.0 0.0 0.0

 All that meet NR Goal 0 0.0 0.0 0.0
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes    20 September 2015          
Eric Moskus/Peter Hardie    TNM 2.5                        

INPUT: ROADWAYS  Average pavement type shall be used unless
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                         a State highway agency substantiates the use
RUN: Future (2025) No-Build                                       of a different type with the approval of FHWA

Roadway Points
Name Width Name No. Coordinates (pavement) Flow Control Segment

X Y Z Control Speed Percent Pvmt On
Device Constraint Vehicles Type Struct?

Affected
ft ft ft ft mph %

 WB Ocean LN2 16.0  point217 217 6,412,120.0 1,826,496.4 55.30  Average  

 point216 216 6,412,051.5 1,826,569.1 55.50  Average  

 point427 427 6,412,040.0 1,826,581.2 55.62

 WB Ocean LN1 16.0  point226 226 6,412,112.5 1,826,491.8 55.30  Average  

 point225 225 6,412,043.5 1,826,563.9 55.50  Average  

 point428 428 6,412,032.0 1,826,575.8 55.62

 Centerline Filler 20.0  point235 235 6,412,106.0 1,826,485.1 55.30  Average  

 point234 234 6,412,032.5 1,826,552.6 55.50  Average  

 point233 233 6,411,963.0 1,826,624.9 56.20  Average  

 point232 232 6,411,890.0 1,826,693.1 56.80  Average  

 point231 231 6,411,822.0 1,826,766.4 56.90  Average  

 point230 230 6,411,752.0 1,826,837.6 57.30  Average  

 point229 229 6,411,681.5 1,826,908.8 57.60  Average  

 point228 228 6,411,609.5 1,826,978.1 58.20  Average  

 point227 227 6,411,538.5 1,827,048.6 59.60

 EB Ocean LN1 16.0  point236 236 6,411,531.0 1,827,043.1 60.00  Average  

 point237 237 6,411,602.0 1,826,972.8 58.50  Average  

 point238 238 6,411,673.5 1,826,903.0 57.60  Average  

 point443 443 6,411,685.0 1,826,891.0 57.53

 EB Ocean LN2 16.0  point245 245 6,411,522.0 1,827,036.4 59.80  Average  

 point246 246 6,411,593.5 1,826,966.6 58.60  Average  

 point247 247 6,411,664.0 1,826,895.9 57.50  Average  

 point446 446 6,411,676.0 1,826,884.0 57.25

 EB Moomat Ahiko Way RT LN1 16.0  point257 257 6,411,782.0 1,826,589.2 53.50  Average  

 point256 256 6,411,831.5 1,826,593.4 54.10  Average  

 point255 255 6,411,882.0 1,826,602.0 54.50  Average  

 point254 254 6,411,900.0 1,826,606.0 54.80
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 WB Moomat Ahiko Way Ln1 20.0  point288 288 6,411,862.0 1,826,645.1 57.50  Average  

 point287 287 6,411,815.5 1,826,630.0 54.20  Average  

 point286 286 6,411,765.5 1,826,629.1 52.40  Average  

 point285 285 6,411,716.0 1,826,635.2 50.40  Average  

 point284 284 6,411,668.0 1,826,649.1 47.90  Average  

 point283 283 6,411,622.0 1,826,669.8 45.40  Average  

 point282 282 6,411,580.5 1,826,697.1 43.20  Average  

 point281 281 6,411,542.0 1,826,729.0 40.80  Average  

 point280 280 6,411,534.0 1,826,735.5 40.40

 WB Moomat Ahiko Way Ln2 16.0  point296 296 6,411,850.5 1,826,660.0 55.60  Average  

 point295 295 6,411,815.5 1,826,646.2 54.00  Average  

 point294 294 6,411,765.5 1,826,643.1 52.00  Average  

 point293 293 6,411,716.0 1,826,649.2 49.70  Average  

 point292 292 6,411,672.0 1,826,664.2 47.50  Average  

 point291 291 6,411,624.5 1,826,685.0 44.50  Average  

 point290 290 6,411,580.5 1,826,711.0 42.50  Average  

 point289 289 6,411,542.0 1,826,742.9 40.40

 Access Rd 16.0  point303 303 6,411,595.5 1,826,708.4 43.00  Average  

 point302 302 6,411,575.5 1,826,732.0 41.00  Average  

 point301 301 6,411,577.0 1,826,755.2 41.00  Average  

 point300 300 6,411,587.5 1,826,774.5 44.00  Average  

 point299 299 6,411,608.5 1,826,793.9 48.00  Average  

 point298 298 6,411,631.5 1,826,815.5 52.00  Average  

 point297 297 6,411,667.0 1,826,850.4 56.00

 Roadway51 12.0  point324 324 6,411,579.0 1,826,819.1 57.20  Average  

 point325 325 6,411,569.0 1,826,809.6 57.50  Average Y

 point326 326 6,411,507.0 1,826,749.8 58.30  Average Y

 point327 327 6,411,435.0 1,826,680.2 51.00  Average Y

 point328 328 6,411,363.0 1,826,611.0 40.80  Average Y

 point329 329 6,411,323.0 1,826,572.6 35.30  Average Y

 point384 384 6,411,307.0 1,826,557.1 32.80  Average  

 point330 330 6,411,291.0 1,826,541.6 30.50  Average  

 point331 331 6,411,219.0 1,826,472.0 22.20

 WB Moomat Ahiko Way Ln1_! 16.0  point374 374 6,411,510.0 1,826,762.8 41.00  Average  

 point373 373 6,411,451.0 1,826,843.6 46.40  Average  

 point372 372 6,411,390.5 1,826,923.0 49.90  Average  

 point371 371 6,411,329.5 1,827,002.5 46.50

 WB Moomat Ahiko Way Ln2_1 16.0  point378 378 6,411,519.0 1,826,770.5 40.70  Average  

 point377 377 6,411,459.0 1,826,850.8 46.40  Average  

 point376 376 6,411,399.5 1,826,931.0 49.90  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point375 375 6,411,338.5 1,827,010.2 47.10

 WB Apian Way 24.0  point347 347 6,411,770.0 1,826,356.2 26.60  Average  

 point343 343 6,411,754.5 1,826,373.6 26.00  Average  

 point342 342 6,411,688.5 1,826,448.8 27.50  Average  

 point341 341 6,411,623.5 1,826,524.9 27.00

 EB Apian Way 16.0  point332 332 6,411,467.0 1,826,670.4 26.40  Average  

 point333 333 6,411,475.5 1,826,661.8 26.40  Average  

 point334 334 6,411,544.0 1,826,589.1 26.90  Average  

 point335 335 6,411,613.0 1,826,516.5 27.40

 Seaside Terr Ln 1 SB 16.0  point351 351 6,411,966.5 1,826,538.5 54.10  Average  

 point350 350 6,411,894.0 1,826,469.2 44.00  Average  

 point349 349 6,411,822.0 1,826,400.1 33.00  Average  

 point360 360 6,411,809.5 1,826,388.5 31.30  Average  

 point361 361 6,411,786.5 1,826,367.5 27.80

 Seaside Terr Ln 2 SB 16.0  point359 359 6,411,973.5 1,826,530.5 54.10  Average  

 point358 358 6,411,901.5 1,826,461.4 44.00  Average  

 point357 357 6,411,829.0 1,826,392.2 33.00  Average  

 point362 362 6,411,816.5 1,826,380.5 31.30  Average  

 point363 363 6,411,793.0 1,826,358.9 27.80  Average  

 point395 395 6,411,774.0 1,826,340.2 26.30

 Seaside Terr Ln 1 NB 16.0  point401 401 6,411,689.5 1,826,239.1 15.00  Average  

 point400 400 6,411,711.5 1,826,259.4 17.60  Average  

 point399 399 6,411,781.5 1,826,330.8 26.00

 Pier On 10.0  point321 321 6,411,653.5 1,826,872.5 56.70  Average  

 point312 312 6,411,588.0 1,826,810.8 57.20  Average  

 point313 313 6,411,577.5 1,826,800.8 57.50  Average Y

 point314 314 6,411,516.0 1,826,741.5 58.30  Average Y

 point315 315 6,411,444.0 1,826,672.1 51.00  Average Y

 point316 316 6,411,371.5 1,826,602.9 40.80  Average Y

 point317 317 6,411,331.5 1,826,564.4 35.30  Average Y

 point382 382 6,411,315.5 1,826,549.0 32.80  Average  

 point318 318 6,411,299.5 1,826,533.6 30.50  Average  

 point319 319 6,411,228.0 1,826,463.6 22.20

 Pier Off 10.0  point311 311 6,411,234.5 1,826,456.1 22.20  Average  

 point310 310 6,411,306.0 1,826,526.1 30.40  Average  

 point383 383 6,411,322.0 1,826,541.6 32.70  Average Y

 point309 309 6,411,339.0 1,826,557.8 35.00  Average Y

 point308 308 6,411,378.0 1,826,595.4 40.70  Average Y

 point307 307 6,411,450.0 1,826,664.6 50.80  Average Y

 point306 306 6,411,522.0 1,826,734.0 58.30  Average Y
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point305 305 6,411,584.5 1,826,793.8 57.50  Average  

 point322 322 6,411,594.5 1,826,803.2 57.20  Average  

 point323 323 6,411,660.0 1,826,866.2 56.71

 EB Moomat Ahiko Way LN2 12.0  point268 268 6,411,512.5 1,826,715.8 40.47  Average  

 point267 267 6,411,549.0 1,826,685.9 42.70  Average  

 point266 266 6,411,592.0 1,826,655.4 45.30  Average  

 point265 265 6,411,636.5 1,826,631.8 47.60  Average  

 point264 264 6,411,683.0 1,826,612.2 49.80  Average  

 point263 263 6,411,730.5 1,826,600.4 51.90  Average  

 point261 261 6,411,782.0 1,826,595.5 53.30  Average  

 point260 260 6,411,831.5 1,826,599.5 54.20  Average  

 point259 259 6,411,880.5 1,826,610.9 54.90  Average  

 point258 258 6,411,892.5 1,826,614.9 55.00

 EB Moomat Ahiko Way LT LN1 20.0  point279 279 6,411,520.5 1,826,723.5 40.47  Average  

 point278 278 6,411,556.5 1,826,693.6 42.70  Average  

 point277 277 6,411,600.0 1,826,663.0 45.20  Average  

 point276 276 6,411,645.0 1,826,640.5 47.50  Average  

 point275 275 6,411,693.0 1,826,623.9 49.60  Average  

 point274 274 6,411,744.0 1,826,612.8 52.20  Average  

 point381 381 6,411,776.5 1,826,610.4 53.30  Average  

 point271 271 6,411,827.0 1,826,610.6 54.40  Average  

 point270 270 6,411,873.0 1,826,623.8 55.30  Average  

 point269 269 6,411,880.0 1,826,627.6 55.40

 WB Ocean LN2-2 16.0  point388 388 6,411,946.0 1,826,676.2 56.50  Average  

 point214 214 6,411,910.0 1,826,710.9 56.80  Average  

 point213 213 6,411,838.0 1,826,780.1 56.90  Average  

 point212 212 6,411,767.0 1,826,850.6 57.30  Average  

 point437 437 6,411,708.0 1,826,909.0 57.55

 WB Ocean LN1-2 16.0  point389 389 6,411,935.0 1,826,668.6 56.50  Average  

 point223 223 6,411,897.0 1,826,702.1 56.80  Average  

 point222 222 6,411,831.0 1,826,771.1 56.90  Average  

 point221 221 6,411,759.0 1,826,843.4 57.30  Average  

 point440 440 6,411,700.0 1,826,903.5 57.55

 EB Ocean LN2-2 16.0  point392 392 6,411,907.0 1,826,644.2 56.20  Average  

 point251 251 6,411,942.0 1,826,608.1 55.90  Average  

 point430 430 6,411,999.5 1,826,548.0 55.15

 EB Ocean LN1-2 16.0  point393 393 6,411,917.0 1,826,651.2 56.60  Average  

 point242 242 6,411,951.5 1,826,615.2 56.40  Average  

 point429 429 6,412,009.0 1,826,555.2 55.65

 WB Apian Way (2) 14.0  point402 402 6,411,859.5 1,826,250.6 25.00  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point403 403 6,411,800.0 1,826,319.8 25.60  Average  

 point404 404 6,411,788.0 1,826,333.8 26.20

 EB Apian Way (2) 14.0  point405 405 6,411,778.0 1,826,323.5 25.50  Average  

 point406 406 6,411,790.0 1,826,309.4 25.10  Average  

 point407 407 6,411,849.0 1,826,240.4 24.90

 Seaside Terr Ln 1 NB-2 16.0  point408 408 6,411,781.5 1,826,330.8 26.00  Average  

 point365 365 6,411,801.0 1,826,351.0 27.40  Average  

 point352 352 6,411,824.5 1,826,372.6 30.50  Average  

 point353 353 6,411,837.0 1,826,384.2 32.30  Average  

 point354 354 6,411,909.5 1,826,453.4 43.50  Average  

 point355 355 6,411,981.5 1,826,522.6 54.00

 Seaside Terr Ln 2 SB-2 16.0  point409 409 6,411,774.0 1,826,340.2 26.30  Average  

 point396 396 6,411,701.5 1,826,271.2 17.70  Average  

 point397 397 6,411,680.0 1,826,250.6 15.00

 EB Moomat Ahiko Way LN2 (2) 12.0  point410 410 6,411,259.0 1,826,934.4 22.60  Average  

 point411 411 6,411,334.5 1,826,868.9 27.30  Average  

 point412 412 6,411,410.0 1,826,803.5 33.00  Average  

 point413 413 6,411,486.5 1,826,738.8 38.60

 EB Moomat Ahiko Way LT LN1 (2) 12.0  point414 414 6,411,265.0 1,826,941.0 22.40  Average  

 point415 415 6,411,342.0 1,826,877.2 27.20  Average  

 point416 416 6,411,418.0 1,826,812.4 32.90  Average  

 point417 417 6,411,494.0 1,826,747.5 38.50

 WB Ocean LN2-2 16.0  point431 431 6,412,040.0 1,826,581.2 55.62  Average  

 point215 215 6,411,982.5 1,826,641.8 56.20  Average  

 0 6,411,946.0 1,826,676.2 56.50

 WB Ocean LN1-2 16.0  point432 432 6,412,032.0 1,826,575.8 55.62  Average  

 point224 224 6,411,973.0 1,826,635.1 56.20  Average  

 0 6,411,935.0 1,826,668.6 56.50

 EB Ocean LN1-2-2 16.0  point433 433 6,412,009.0 1,826,555.2 55.65  Average  

 point243 243 6,412,020.5 1,826,543.2 55.50  Average  

 0 6,412,091.5 1,826,472.9 55.20

 EB Ocean LN2-2-2 16.0  point434 434 6,411,999.5 1,826,548.0 55.15  Average  

 point252 252 6,412,011.0 1,826,536.0 55.00  Average  

 0 6,412,082.0 1,826,465.6 54.70

 WB Ocean LN2-2-2 16.0  point447 447 6,411,708.0 1,826,909.0 57.55  Average  

 point211 211 6,411,696.0 1,826,920.6 57.60  Average  

 point210 210 6,411,626.0 1,826,991.9 58.20  Average  

 point209 209 6,411,554.0 1,827,061.2 59.60

 WB Ocean LN1-2-2 16.0  point448 448 6,411,700.0 1,826,903.5 57.55  Average  

 point220 220 6,411,688.0 1,826,915.6 57.60  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 0 6,411,618.0 1,826,985.1 58.20  Average  

 point219 219 6,411,546.0 1,827,055.4 59.60

 EB Ocean LN1-2 16.0  point449 449 6,411,685.0 1,826,891.0 57.53  Average  

 point239 239 6,411,743.0 1,826,831.2 57.20  Average  

 point240 240 6,411,814.0 1,826,760.9 57.10  Average  

 0 6,411,882.0 1,826,687.4 56.80  Average  

 point241 241 6,411,917.0 1,826,651.2 56.60

 EB Ocean LN2-2 16.0  point450 450 6,411,676.0 1,826,884.0 57.25  Average  

 point248 248 6,411,735.0 1,826,825.1 56.00  Average  

 point249 249 6,411,805.5 1,826,754.4 56.70  Average  

 0 6,411,872.5 1,826,680.2 56.50  Average  

 point250 250 6,411,907.0 1,826,644.2 56.20

 EB Apian Way-2 16.0  point451 451 6,411,613.0 1,826,516.5 27.40  Average  

 point336 336 6,411,678.0 1,826,440.5 27.00  Average  

 point344 344 6,411,743.5 1,826,365.0 26.60  Average  

 point345 345 6,411,759.5 1,826,347.4 26.20

 WB Apian Way-2 24.0  point452 452 6,411,623.5 1,826,524.9 27.00  Average  

 point340 340 6,411,556.5 1,826,599.1 26.90  Average  

 point339 339 6,411,487.5 1,826,671.8 26.70  Average  

 point338 338 6,411,479.5 1,826,680.5 26.90

 Moss Ave 12.0  point475 475 6,411,527.5 1,826,450.5 14.50  Average  

 point476 476 6,411,600.5 1,826,518.4 27.40

C:\TNM25\Projects\00061.13 - Santa Monica Pier Bridge\NoBuild   6



INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015                                      
Eric Moskus/Peter Hardie   TNM 2.5                                                         

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                   
RUN: Future (2025) No-Build                                            

Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 WB Ocean LN2   point217 217 625 30 13 30 7 30 0 0 0 0

  point216 216 625 30 13 30 7 30 0 0 0 0

  point427 427

 WB Ocean LN1   point226 226 626 30 13 30 6 30 0 0 0 0

  point225 225 626 30 13 30 6 30 0 0 0 0

  point428 428

 Centerline Filler   point235 235 0 0 0 0 0 0 0 0 0 0

  point234 234 0 0 0 0 0 0 0 0 0 0

  point233 233 0 0 0 0 0 0 0 0 0 0

  point232 232 0 0 0 0 0 0 0 0 0 0

  point231 231 0 0 0 0 0 0 0 0 0 0

  point230 230 0 0 0 0 0 0 0 0 0 0

  point229 229 0 0 0 0 0 0 0 0 0 0

  point228 228 0 0 0 0 0 0 0 0 0 0

  point227 227

 EB Ocean LN1   point236 236 557 30 12 30 6 30 0 0 0 0

  point237 237 557 30 12 30 6 30 0 0 0 0

  point238 238 557 30 12 30 6 30 0 0 0 0

  point443 443

 EB Ocean LN2   point245 245 558 30 11 30 6 30 0 0 0 0

  point246 246 558 30 11 30 6 30 0 0 0 0

  point247 247 558 30 11 30 6 30 0 0 0 0

  point446 446

 EB Moomat Ahiko Way RT LN1   point257 257 0 0 0 0 0 0 0 0 0 0

  point256 256 0 0 0 0 0 0 0 0 0 0

C:\TNM25\Projects\00061.13 - Santa Monica Pier Bridge\NoBuild   1



INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point255 255 0 0 0 0 0 0 0 0 0 0

  point254 254

 WB Moomat Ahiko Way Ln1   point288 288 232 35 5 35 3 35 0 0 0 0

  point287 287 232 35 5 35 3 35 0 0 0 0

  point286 286 232 35 5 35 3 35 0 0 0 0

  point285 285 232 35 5 35 3 35 0 0 0 0

  point284 284 232 35 5 35 3 35 0 0 0 0

  point283 283 232 35 5 35 3 35 0 0 0 0

  point282 282 232 35 5 35 3 35 0 0 0 0

  point281 281 232 35 5 35 3 35 0 0 0 0

  point280 280

 WB Moomat Ahiko Way Ln2   point296 296 233 35 5 35 2 35 0 0 0 0

  point295 295 233 35 5 35 2 35 0 0 0 0

  point294 294 233 35 5 35 2 35 0 0 0 0

  point293 293 233 35 5 35 2 35 0 0 0 0

  point292 292 233 35 5 35 2 35 0 0 0 0

  point291 291 233 35 5 35 2 35 0 0 0 0

  point290 290 233 35 5 35 2 35 0 0 0 0

  point289 289

 Access Rd   point303 303 0 0 0 0 0 0 0 0 0 0

  point302 302 0 0 0 0 0 0 0 0 0 0

  point301 301 0 0 0 0 0 0 0 0 0 0

  point300 300 0 0 0 0 0 0 0 0 0 0

  point299 299 0 0 0 0 0 0 0 0 0 0

  point298 298 0 0 0 0 0 0 0 0 0 0

  point297 297

 Roadway51   point324 324 0 0 0 0 0 0 0 0 0 0

  point325 325 0 0 0 0 0 0 0 0 0 0

  point326 326 0 0 0 0 0 0 0 0 0 0

  point327 327 0 0 0 0 0 0 0 0 0 0

  point328 328 0 0 0 0 0 0 0 0 0 0

  point329 329 0 0 0 0 0 0 0 0 0 0

  point384 384 0 0 0 0 0 0 0 0 0 0

  point330 330 0 0 0 0 0 0 0 0 0 0

  point331 331

 WB Moomat Ahiko Way Ln1_!   point374 374 232 35 5 35 3 35 0 0 0 0

  point373 373 232 35 5 35 3 35 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point372 372 232 35 5 35 3 35 0 0 0 0

  point371 371

 WB Moomat Ahiko Way Ln2_1   point378 378 233 35 5 35 2 35 0 0 0 0

  point377 377 233 35 5 35 2 35 0 0 0 0

  point376 376 233 35 5 35 2 35 0 0 0 0

  point375 375

 WB Apian Way   point347 347 244 25 5 25 3 25 0 0 0 0

  point343 343 244 25 5 25 3 25 0 0 0 0

  point342 342 244 25 5 25 3 25 0 0 0 0

  point341 341

 EB Apian Way   point332 332 20 25 0 0 0 0 0 0 0 0

  point333 333 20 25 0 0 0 0 0 0 0 0

  point334 334 20 25 0 0 0 0 0 0 0 0

  point335 335

 Seaside Terr Ln 1 SB   point351 351 156 25 3 25 1 25 0 0 0 0

  point350 350 156 25 3 25 1 25 0 0 0 0

  point349 349 156 25 3 25 1 25 0 0 0 0

  point360 360 156 25 3 25 1 25 0 0 0 0

  point361 361

 Seaside Terr Ln 2 SB   point359 359 155 25 3 25 2 25 0 0 0 0

  point358 358 155 25 3 25 2 25 0 0 0 0

  point357 357 155 25 3 25 2 25 0 0 0 0

  point362 362 155 25 3 25 2 25 0 0 0 0

  point363 363 155 25 3 25 2 25 0 0 0 0

  point395 395

 Seaside Terr Ln 1 NB   point401 401 20 25 0 0 0 0 0 0 0 0

  point400 400 20 25 0 0 0 0 0 0 0 0

  point399 399

 Pier On   point321 321 105 5 0 0 0 0 0 0 0 0

  point312 312 105 5 0 0 0 0 0 0 0 0

  point313 313 105 5 0 0 0 0 0 0 0 0

  point314 314 105 5 0 0 0 0 0 0 0 0

  point315 315 105 5 0 0 0 0 0 0 0 0

  point316 316 105 5 0 0 0 0 0 0 0 0

  point317 317 105 5 0 0 0 0 0 0 0 0

  point382 382 105 5 0 0 0 0 0 0 0 0

  point318 318 105 5 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point319 319

 Pier Off   point311 311 116 5 0 0 0 0 0 0 0 0

  point310 310 116 5 0 0 0 0 0 0 0 0

  point383 383 116 5 0 0 0 0 0 0 0 0

  point309 309 116 5 0 0 0 0 0 0 0 0

  point308 308 116 5 0 0 0 0 0 0 0 0

  point307 307 116 5 0 0 0 0 0 0 0 0

  point306 306 116 5 0 0 0 0 0 0 0 0

  point305 305 116 5 0 0 0 0 0 0 0 0

  point322 322 116 5 0 0 0 0 0 0 0 0

  point323 323

 EB Moomat Ahiko Way LN2   point268 268 456 35 10 35 4 35 0 0 0 0

  point267 267 456 35 10 35 4 35 0 0 0 0

  point266 266 456 35 10 35 4 35 0 0 0 0

  point265 265 456 35 10 35 4 35 0 0 0 0

  point264 264 456 35 10 35 4 35 0 0 0 0

  point263 263 456 35 10 35 4 35 0 0 0 0

  point261 261 456 35 10 35 4 35 0 0 0 0

  point260 260 456 35 10 35 4 35 0 0 0 0

  point259 259 456 35 10 35 4 35 0 0 0 0

  point258 258

 EB Moomat Ahiko Way LT LN1   point279 279 456 35 9 35 5 35 0 0 0 0

  point278 278 456 35 9 35 5 35 0 0 0 0

  point277 277 456 35 9 35 5 35 0 0 0 0

  point276 276 456 35 9 35 5 35 0 0 0 0

  point275 275 456 35 9 35 5 35 0 0 0 0

  point274 274 456 35 9 35 5 35 0 0 0 0

  point381 381 456 35 9 35 5 35 0 0 0 0

  point271 271 456 35 9 35 5 35 0 0 0 0

  point270 270 456 35 9 35 5 35 0 0 0 0

  point269 269

 WB Ocean LN2-2   point388 388 567 30 12 30 6 30 0 0 0 0

  point214 214 567 30 12 30 6 30 0 0 0 0

  point213 213 567 30 12 30 6 30 0 0 0 0

  point212 212 567 30 12 30 6 30 0 0 0 0

  point437 437

 WB Ocean LN1-2   point389 389 568 30 11 30 6 30 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point223 223 568 30 11 30 6 30 0 0 0 0

  point222 222 568 30 11 30 6 30 0 0 0 0

  point221 221 568 30 11 30 6 30 0 0 0 0

  point440 440

 EB Ocean LN2-2   point392 392 1039 30 21 30 11 30 0 0 0 0

  point251 251 1039 30 21 30 11 30 0 0 0 0

  point430 430

 EB Ocean LN1-2   point393 393 1038 30 22 30 10 30 0 0 0 0

  point242 242 1038 30 22 30 10 30 0 0 0 0

  point429 429

 WB Apian Way (2)   point402 402 271 25 6 25 3 25 0 0 0 0

  point403 403 271 25 6 25 3 25 0 0 0 0

  point404 404

 EB Apian Way (2)   point405 405 228 25 5 25 2 25 0 0 0 0

  point406 406 228 25 5 25 2 25 0 0 0 0

  point407 407

 Seaside Terr Ln 1 NB-2   point408 408 136 25 3 25 1 25 0 0 0 0

  point365 365 136 25 3 25 1 25 0 0 0 0

  point352 352 136 25 3 25 1 25 0 0 0 0

  point353 353 136 25 3 25 1 25 0 0 0 0

  point354 354 136 25 3 25 1 25 0 0 0 0

  point355 355

 Seaside Terr Ln 2 SB-2   point409 409 33 25 0 0 0 0 0 0 0 0

  point396 396 33 25 0 0 0 0 0 0 0 0

  point397 397

 EB Moomat Ahiko Way LN2 (2)   point410 410 456 35 10 35 4 35 0 0 0 0

  point411 411 456 35 10 35 4 35 0 0 0 0

  point412 412 456 35 10 35 4 35 0 0 0 0

  point413 413

 EB Moomat Ahiko Way LT LN1 (2)   point414 414 456 35 9 35 5 35 0 0 0 0

  point415 415 456 35 9 35 5 35 0 0 0 0

  point416 416 456 35 9 35 5 35 0 0 0 0

  point417 417

 WB Ocean LN2-2   point431 431 625 30 13 30 7 30 0 0 0 0

  point215 215 625 30 13 30 7 30 0 0 0 0

  0

 WB Ocean LN1-2   point432 432 626 30 13 30 6 30 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point224 224 626 30 13 30 6 30 0 0 0 0

  0

 EB Ocean LN1-2-2   point433 433 951 30 19 30 10 30 0 0 0 0

  point243 243 951 30 19 30 10 30 0 0 0 0

  0

 EB Ocean LN2-2-2   point434 434 951 30 20 30 10 30 0 0 0 0

  point252 252 951 30 20 30 10 30 0 0 0 0

  0

 WB Ocean LN2-2-2   point447 447 640 30 13 30 7 30 0 0 0 0

  point211 211 640 30 13 30 7 30 0 0 0 0

  point210 210 640 30 13 30 7 30 0 0 0 0

  point209 209

 WB Ocean LN1-2-2   point448 448 641 30 13 30 6 30 0 0 0 0

  point220 220 641 30 13 30 6 30 0 0 0 0

  0 641 30 13 30 6 30 0 0 0 0

  point219 219

 EB Ocean LN1-2   point449 449 757 30 15 30 8 30 0 0 0 0

  point239 239 757 30 15 30 8 30 0 0 0 0

  point240 240 757 30 15 30 8 30 0 0 0 0

  0 757 30 15 30 8 30 0 0 0 0

  point241 241

 EB Ocean LN2-2   point450 450 757 30 16 30 8 30 0 0 0 0

  point248 248 757 30 16 30 8 30 0 0 0 0

  point249 249 757 30 16 30 8 30 0 0 0 0

  0 757 30 16 30 8 30 0 0 0 0

  point250 250

 EB Apian Way-2   point451 451 39 25 1 25 0 0 0 0 0 0

  point336 336 39 25 1 25 0 0 0 0 0 0

  point344 344 39 25 1 25 0 0 0 0 0 0

  point345 345

 WB Apian Way-2   point452 452 244 25 5 25 3 25 0 0 0 0

  point340 340 244 25 5 25 3 25 0 0 0 0

  point339 339 244 25 5 25 3 25 0 0 0 0

  point338 338

 Moss Ave   point475 475 20 25 0 0 0 0 0 0 0 0

  point476 476
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INPUT: RECEIVERS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes    20 September 2015     
Eric Moskus/Peter Hardie    TNM 2.5                  

INPUT: RECEIVERS  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                          
RUN: Future (2025) No-Build                                        

Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active

X Y Z above Existing Impact Criteria NR in
Ground LAeq1h LAeq1h Sub'l Goal Calc.

ft ft ft ft dBA dBA dB dB

 M1-ST1 9 1 6,411,366.0 1,826,506.0 22.50 5.00 0.00 66 10.0 8.0 Y 

 M2 10 1 6,411,412.5 1,826,549.2 13.70 5.00 0.00 66 10.0 8.0 Y 

 M3 11 1 6,411,437.5 1,826,520.1 13.60 5.00 0.00 66 10.0 8.0 Y 

 M4 12 1 6,411,458.5 1,826,498.4 13.40 5.00 0.00 66 10.0 8.0 Y 

 M5 15 1 6,411,492.5 1,826,458.4 13.40 5.00 0.00 66 10.0 8.0 Y 

 M6-ST2 16 1 6,411,488.0 1,826,345.1 15.20 5.00 0.00 66 10.0 8.0 Y 

 M7-ST3 17 1 6,411,710.0 1,826,478.5 28.20 15.00 0.00 66 10.0 8.0 Y 

 M8 18 1 6,411,716.0 1,826,488.0 39.00 5.00 0.00 66 10.0 8.0 Y 

 M9 19 1 6,411,721.5 1,826,492.0 39.00 15.00 0.00 66 10.0 8.0 Y 

 M10 20 1 6,411,742.0 1,826,464.4 38.00 5.00 0.00 66 10.0 8.0 Y 

 M11 25 1 6,411,754.0 1,826,448.4 38.00 5.00 0.00 66 10.0 8.0 Y 

 M12 26 1 6,411,804.0 1,826,414.0 33.20 8.00 0.00 66 10.0 8.0 Y 

 M13 28 1 6,411,845.0 1,826,363.2 31.20 16.00 0.00 66 10.0 8.0 Y 

 M14 29 1 6,411,852.5 1,826,370.5 32.50 26.00 0.00 66 10.0 8.0 Y 

 M15 30 1 6,411,824.0 1,826,433.8 36.30 15.00 0.00 66 10.0 8.0 Y 

 M16 31 1 6,411,841.5 1,826,451.4 38.80 23.00 0.00 66 10.0 8.0 Y 

 M17-ST4 32 1 6,411,845.0 1,826,447.2 38.50 5.00 0.00 66 10.0 8.0 Y 
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015                                            
Eric Moskus/Peter Hardie   TNM 2.5                                                  

INPUT: BARRIERS  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                         
RUN: Future (2025) No-Build                                        

Barrier Points
Name Type Height If Wall If Berm Add'tnl Name No. Coordinates (bottom) Height Segment

Min Max $ per $ per Top Run:Rise $ per X Y Z at Seg Ht Perturbs On Important
Unit Unit Width Unit Point Incre- #Up #Dn Struct? Reflec-
Area Vol. Length ment tions?

ft ft $/sq ft $/cu yd ft ft:ft $/ft ft ft ft ft ft

 Barrier13 W 0.00 99.99 0.00 0.00  point92 92 6,411,630.0 1,826,714.9 50.00 15.00 0.00 0 0   

 point93 93 6,411,623.0 1,826,719.1 50.00 15.00 0.00 0 0   

 point94 94 6,411,622.5 1,826,718.8 50.00 15.00 0.00 0 0   

 point95 95 6,411,606.0 1,826,730.1 50.00 15.00 0.00 0 0   

 point96 96 6,411,602.5 1,826,733.6 50.00 15.00 0.00 0 0   

 point97 97 6,411,600.5 1,826,739.4 50.00 15.00 0.00 0 0   

 point98 98 6,411,600.0 1,826,743.5 50.00 15.00 0.00 0 0   

 point99 99 6,411,601.0 1,826,749.1 50.00 15.00 0.00 0 0   

 point100 100 6,411,595.5 1,826,755.4 50.00 15.00 0.00 0 0   

 point101 101 6,411,638.0 1,826,796.5 50.00 15.00

 Barrier14 W 0.00 99.99 0.00 0.00  point102 102 6,411,810.0 1,826,709.5 47.00 25.00 0.00 0 0   

 point103 103 6,411,760.0 1,826,661.2 47.00 25.00 0.00 0 0   

 point104 104 6,411,715.5 1,826,669.2 47.00 25.00 0.00 0 0   

 point105 105 6,411,692.0 1,826,693.1 47.00 25.00

 Barrier15 W 0.00 99.99 0.00 0.00  point106 106 6,411,583.5 1,826,814.4 57.20 3.00 0.00 0 0   

 point107 107 6,411,573.5 1,826,804.9 57.50 3.00 0.00 0 0 Y  

 point108 108 6,411,511.5 1,826,745.0 58.30 3.00 0.00 0 0 Y  

 point109 109 6,411,439.5 1,826,675.5 51.00 3.00 0.00 0 0 Y  

 point110 110 6,411,367.5 1,826,606.0 40.80 3.00 0.00 0 0 Y  

 point111 111 6,411,327.5 1,826,567.5 35.30 3.00 0.00 0 0 Y  

 point194 194 6,411,311.5 1,826,552.6 32.80 3.00 0.00 0 0 Y  

 point112 112 6,411,295.5 1,826,536.6 30.50 3.00 0.00 0 0   

 point113 113 6,411,223.5 1,826,467.2 22.20 3.00

 Barrier16 W 0.00 99.99 0.00 0.00  point114 114 6,411,546.0 1,826,483.0 16.00 20.00 0.00 0 0   

 point115 115 6,411,512.5 1,826,450.6 16.00 20.00 0.00 0 0   

 point116 116 6,411,457.5 1,826,508.8 16.00 20.00 0.00 0 0   

 point117 117 6,411,461.0 1,826,512.4 16.00 20.00 0.00 0 0   

 point118 118 6,411,401.0 1,826,576.6 16.00 20.00 0.00 0 0   

 point119 119 6,411,430.0 1,826,604.8 16.00 20.00

 Barrier17 W 0.00 99.99 0.00 0.00  point208 208 6,411,716.5 1,826,484.1 39.00 20.00 0.00 0 0   

 point120 120 6,411,717.0 1,826,483.5 38.00 21.40 0.00 0 0   

 point121 121 6,411,721.0 1,826,479.2 38.00 21.40 0.00 0 0   

 point122 122 6,411,719.5 1,826,478.1 38.00 21.40 0.00 0 0   

 point123 123 6,411,728.5 1,826,468.1 38.00 21.40 0.00 0 0   

 point124 124 6,411,730.5 1,826,470.0 38.00 21.40 0.00 0 0   

 point125 125 6,411,735.5 1,826,464.9 38.00 21.40 0.00 0 0   

 point126 126 6,411,739.5 1,826,468.5 38.00 21.40 0.00 0 0   
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement
 point127 127 6,411,750.5 1,826,464.8 38.00 21.40 0.00 0 0   

 point128 128 6,411,752.5 1,826,470.9 38.00 21.40 0.00 0 0   

 point129 129 6,411,755.5 1,826,470.0 38.00 21.40 0.00 0 0   

 point130 130 6,411,757.0 1,826,475.5 38.00 21.40 0.00 0 0   

 point131 131 6,411,766.5 1,826,472.4 38.00 21.40 0.00 0 0   

 point132 132 6,411,773.0 1,826,490.9 38.00 21.40 0.00 0 0   

 point133 133 6,411,776.5 1,826,489.6 38.00 21.40 0.00 0 0   

 point134 134 6,411,778.5 1,826,495.1 38.00 21.40 0.00 0 0   

 point135 135 6,411,787.0 1,826,492.1 38.00 31.40 0.00 0 0   

 point136 136 6,411,793.5 1,826,510.6 38.00 31.40 0.00 0 0   

 point137 137 6,411,796.0 1,826,509.8 38.00 31.40 0.00 0 0   

 point138 138 6,411,798.0 1,826,514.9 38.00 31.40 0.00 0 0   

 point139 139 6,411,807.5 1,826,511.6 38.00 31.40 0.00 0 0   

 point140 140 6,411,814.0 1,826,530.4 38.00 31.40 0.00 0 0   

 point141 141 6,411,817.0 1,826,529.2 38.00 31.40 0.00 0 0   

 point142 142 6,411,819.0 1,826,534.4 38.00 31.40 0.00 0 0   

 point143 143 6,411,828.0 1,826,531.4 38.00 31.40 0.00 0 0   

 point144 144 6,411,834.5 1,826,551.6 38.00 31.40 0.00 0 0   

 point145 145 6,411,839.5 1,826,549.9 38.00 31.40 0.00 0 0   

 point146 146 6,411,842.0 1,826,557.5 38.00 31.40 0.00 0 0   

 point209 209 6,411,842.5 1,826,558.5 48.30 21.10

 Barrier18 W 0.00 99.99 0.00 0.00  point147 147 6,411,766.5 1,826,420.5 28.40 31.00 0.00 0 0   

 point148 148 6,411,775.5 1,826,411.2 29.00 30.40 0.00 0 0   

 point149 149 6,411,773.5 1,826,408.9 29.00 30.40 0.00 0 0   

 point150 150 6,411,787.5 1,826,404.9 30.30 29.10 0.00 0 0   

 point151 151 6,411,805.0 1,826,421.9 34.00 25.40 0.00 0 0   

 point152 152 6,411,807.0 1,826,419.9 34.00 25.40 0.00 0 0   

 point153 153 6,411,815.5 1,826,428.2 35.00 24.40 0.00 0 0   

 point154 154 6,411,813.5 1,826,429.9 35.00 24.40 0.00 0 0   

 point155 155 6,411,823.0 1,826,438.9 36.70 22.70 0.00 0 0   

 point156 156 6,411,824.5 1,826,437.4 36.60 22.80 0.00 0 0   

 point157 157 6,411,833.0 1,826,445.8 37.80 21.60 0.00 0 0   

 point158 158 6,411,831.0 1,826,447.8 37.80 21.60 0.00 0 0   

 point159 159 6,411,839.5 1,826,455.9 38.80 20.60 0.00 0 0   

 point160 160 6,411,841.0 1,826,454.1 38.80 30.60

 Barrier19 W 0.00 99.99 0.00 0.00  point175 175 6,411,855.5 1,826,285.0 26.00 35.00 0.00 0 0   

 point176 176 6,411,812.5 1,826,329.5 26.00 35.00 0.00 0 0   

 point177 177 6,411,865.0 1,826,380.5 34.00 35.00

 Barrier20 W 0.00 99.99 0.00 0.00  point178 178 6,411,945.0 1,826,364.2 40.00 35.00 0.00 0 0   

 point179 179 6,411,893.0 1,826,417.5 40.00 35.00 0.00 0 0   

 point180 180 6,411,916.5 1,826,440.4 43.20 35.00

 Barrier21 W 0.00 99.99 0.00 0.00  point181 181 6,411,716.5 1,826,484.1 39.00 20.00 0.00 0 0   

 point182 182 6,411,726.5 1,826,493.8 39.00 20.00

 Barrier18-2 W 0.00 99.99 0.00 0.00  point184 184 6,411,841.0 1,826,454.1 38.80 30.60 0.00 0 0   

 point183 183 6,411,851.0 1,826,464.2 42.40 27.00

 Barrier18-2-2 W 0.00 99.99 0.00 0.00  point185 185 6,411,851.0 1,826,464.2 42.40 27.00 0.00 0 0   

 point161 161 6,411,884.0 1,826,495.8 46.00 23.40 0.00 0 0   

 point162 162 6,411,884.5 1,826,495.0 46.00 23.40 0.00 0 0   

 point163 163 6,411,893.0 1,826,503.0 47.00 22.40 0.00 0 0   

 point164 164 6,411,891.0 1,826,504.8 47.00 22.40 0.00 0 0   
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement
 point165 165 6,411,901.0 1,826,514.6 49.00 20.40 0.00 0 0   

 point166 166 6,411,896.5 1,826,519.4 48.00 21.40 0.00 0 0   

 point167 167 6,411,906.0 1,826,528.8 48.30 21.10 0.00 0 0   

 point168 168 6,411,899.0 1,826,536.4 48.30 21.10 0.00 0 0   

 point169 169 6,411,901.5 1,826,538.9 48.30 21.10 0.00 0 0   

 point170 170 6,411,899.0 1,826,541.2 48.30 21.10 0.00 0 0   

 point171 171 6,411,896.5 1,826,538.8 48.30 21.10 0.00 0 0   

 point172 172 6,411,892.0 1,826,543.1 48.30 21.10 0.00 0 0   

 point173 173 6,411,895.0 1,826,545.8 48.30 21.10 0.00 0 0   

 point174 174 6,411,886.0 1,826,555.1 48.30 21.10

 Barrier24 W 0.00 99.99 0.00 0.00  point186 186 6,411,593.5 1,826,524.2 26.00 6.00 0.00 0 0   

 point187 187 6,411,520.0 1,826,456.2 14.50 6.00

 Barrier25 W 0.00 99.99 0.00 0.00  point188 188 6,411,696.5 1,826,597.5 50.50 5.00 0.00 0 0   

 point189 189 6,411,678.0 1,826,604.5 50.00 5.00 0.00 0 0   

 point190 190 6,411,632.0 1,826,626.5 47.60 5.00 0.00 0 0   

 point191 191 6,411,587.5 1,826,650.2 45.50 5.00 0.00 0 0   

 point192 192 6,411,544.0 1,826,680.9 42.80 5.00 0.00 0 0   

 point193 193 6,411,508.0 1,826,711.5 40.50 5.00

 Barrier26 W 0.00 99.99 0.00 0.00  point195 195 6,411,921.0 1,826,535.2 52.00 4.00 0.00 0 0   

 point196 196 6,411,904.5 1,826,552.1 53.00 4.00 0.00 0 0   

 point197 197 6,411,873.0 1,826,584.2 54.00 4.00

 Barrier27 W 0.00 99.99 0.00 0.00  point198 198 6,411,886.0 1,826,555.1 48.30 21.10 0.00 0 0   

 point199 199 6,411,885.0 1,826,554.2 48.30 21.10 0.00 0 0   

 point200 200 6,411,881.5 1,826,557.8 48.30 21.10 0.00 0 0   

 point201 201 6,411,882.5 1,826,558.8 48.30 21.10 0.00 0 0   

 point202 202 6,411,874.0 1,826,567.0 48.30 21.10 0.00 0 0   

 point203 203 6,411,870.5 1,826,563.5 48.30 21.10 0.00 0 0   

 point204 204 6,411,862.0 1,826,571.8 48.30 21.10 0.00 0 0   

 point205 205 6,411,846.0 1,826,556.4 48.30 21.10 0.00 0 0   

 point206 206 6,411,844.5 1,826,557.8 48.30 21.10 0.00 0 0   

 point207 207 6,411,842.5 1,826,558.5 48.30 21.10
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015             
Eric Moskus/Peter Hardie   TNM 2.5  

INPUT: TERRAIN LINES  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement              
RUN: Future (2025) No-Build                                      

Terrain Line Points
Name No. Coordinates (ground)

X Y Z
ft ft ft

 Terrain Line5 32 6,411,563.0 1,826,811.2 57.00

33 6,411,551.0 1,826,823.2 58.00

34 6,411,531.5 1,826,832.6 58.00

35 6,411,519.0 1,826,845.2 58.00

36 6,411,487.5 1,826,864.2 58.00

37 6,411,464.5 1,826,889.6 58.00

38 6,411,456.0 1,826,899.2 58.00

142 6,411,451.5 1,826,901.0 58.00

143 6,411,438.0 1,826,915.6 58.00

144 6,411,420.5 1,826,940.5 58.00

145 6,411,403.5 1,826,963.8 58.00

39 6,411,388.5 1,826,984.2 59.00

40 6,411,371.5 1,827,003.2 59.00

 Terrain Line6 41 6,411,289.5 1,826,893.9 25.00

42 6,411,310.5 1,826,869.2 25.00

43 6,411,336.5 1,826,839.1 25.00

44 6,411,355.5 1,826,821.2 26.00

45 6,411,382.0 1,826,792.1 26.00

46 6,411,395.0 1,826,777.1 26.00

47 6,411,419.0 1,826,750.4 26.00

48 6,411,450.5 1,826,723.5 26.00

49 6,411,454.5 1,826,727.6 27.00

50 6,411,463.5 1,826,716.0 29.00

51 6,411,479.5 1,826,731.8 38.00

 Terrain Line7 52 6,411,493.5 1,826,686.5 27.00

146 6,411,507.5 1,826,671.5 27.00
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
53 6,411,521.5 1,826,656.6 27.00

 Terrain Line8 54 6,411,534.5 1,826,649.6 26.80

55 6,411,537.5 1,826,643.4 26.80

56 6,411,541.5 1,826,639.0 26.80

57 6,411,547.0 1,826,636.4 26.80

58 6,411,547.0 1,826,635.5 26.80

59 6,411,574.0 1,826,606.4 26.80

60 6,411,605.0 1,826,589.1 26.80

61 6,411,603.0 1,826,583.2 26.80

62 6,411,603.5 1,826,576.6 26.80

63 6,411,606.0 1,826,570.8 27.00

64 6,411,624.0 1,826,550.5 28.00

65 6,411,640.0 1,826,566.8 29.20

66 6,411,645.5 1,826,563.8 29.20

67 6,411,649.5 1,826,563.2 29.20

68 6,411,657.0 1,826,565.8 29.20

69 6,411,660.5 1,826,571.1 29.20

70 6,411,661.5 1,826,573.9 29.20

 Terrain Line9 71 6,411,660.0 1,826,575.6 40.40

72 6,411,705.0 1,826,557.9 39.50

73 6,411,706.0 1,826,553.6 39.30

74 6,411,708.5 1,826,551.1 38.00

75 6,411,713.5 1,826,550.0 38.50

76 6,411,715.5 1,826,550.8 38.00

77 6,411,718.5 1,826,547.8 37.00

78 6,411,725.0 1,826,541.5 37.00

79 6,411,738.5 1,826,528.0 36.50

80 6,411,740.5 1,826,526.0 36.00

 Terrain Line10 81 6,411,783.0 1,826,577.8 51.00

82 6,411,733.5 1,826,583.9 51.20

83 6,411,709.0 1,826,588.0 51.20

84 6,411,695.0 1,826,591.8 51.00

85 6,411,687.0 1,826,582.2 50.80

86 6,411,673.0 1,826,591.2 50.80

87 6,411,669.5 1,826,588.1 45.00

88 6,411,665.5 1,826,590.2 45.00

89 6,411,657.5 1,826,583.0 40.40
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
 Terrain Line11 109 6,411,740.5 1,826,526.0 36.00

110 6,411,741.0 1,826,525.5 36.00

111 6,411,705.5 1,826,491.4 36.00

149 6,411,711.5 1,826,485.4 39.00

112 6,411,720.0 1,826,476.5 40.00

113 6,411,731.5 1,826,458.4 40.00

114 6,411,737.5 1,826,451.1 40.00

115 6,411,743.0 1,826,456.4 40.00

116 6,411,747.0 1,826,452.2 40.00

117 6,411,745.0 1,826,450.1 40.00

118 6,411,747.5 1,826,447.1 40.00

119 6,411,744.0 1,826,444.0 40.00

120 6,411,752.0 1,826,436.2 40.00

121 6,411,759.5 1,826,430.2 40.00

122 6,411,769.5 1,826,423.2 40.00

 Terrain Line12 123 6,411,661.5 1,826,573.9 29.20

124 6,411,703.5 1,826,557.4 28.60

125 6,411,704.5 1,826,553.2 28.60

126 6,411,707.5 1,826,550.5 28.60

127 6,411,712.5 1,826,549.0 28.60

128 6,411,715.5 1,826,549.6 28.60

129 6,411,717.5 1,826,547.1 28.60

130 6,411,723.5 1,826,540.9 28.60

131 6,411,737.5 1,826,527.4 28.60

132 6,411,739.5 1,826,525.1 28.60

133 6,411,704.0 1,826,491.2 28.30

134 6,411,718.5 1,826,476.1 28.30

135 6,411,730.5 1,826,457.9 28.30

136 6,411,737.5 1,826,450.0 28.30

137 6,411,742.5 1,826,455.0 28.30

138 6,411,745.5 1,826,452.0 28.30

139 6,411,743.5 1,826,449.9 28.30

140 6,411,746.0 1,826,446.9 28.30

141 6,411,743.0 1,826,444.0 28.30

189 6,411,751.5 1,826,435.5 28.30

190 6,411,759.0 1,826,429.6 28.30

191 6,411,769.0 1,826,422.6 28.30
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
 Terrain Line10-2 147 6,411,657.5 1,826,583.0 40.40

90 6,411,659.5 1,826,581.0 40.40

91 6,411,660.0 1,826,577.5 40.40

92 6,411,660.0 1,826,575.6 40.40

93 6,411,660.0 1,826,571.4 40.40

94 6,411,656.5 1,826,566.1 40.40

95 6,411,649.5 1,826,563.8 40.40

96 6,411,645.5 1,826,564.4 40.40

97 6,411,640.0 1,826,567.4 40.40

98 6,411,624.0 1,826,551.6 40.40

99 6,411,607.0 1,826,571.4 40.40

100 6,411,604.5 1,826,577.1 40.40

101 6,411,604.0 1,826,583.6 40.40

102 6,411,606.5 1,826,588.8 40.40

103 6,411,575.0 1,826,606.8 40.40

104 6,411,548.5 1,826,635.5 40.40

105 6,411,548.5 1,826,636.5 40.40

106 6,411,542.5 1,826,639.6 40.40

107 6,411,538.5 1,826,644.0 40.40

108 6,411,535.5 1,826,650.2 40.40

 Terrain Line15 150 6,411,545.0 1,826,484.2 16.70

151 6,411,587.5 1,826,525.8 17.50

 Terrain Line18 164 6,411,332.0 1,826,540.8 11.40

165 6,411,346.5 1,826,555.8 12.00

166 6,411,352.5 1,826,561.5 13.00

175 6,411,378.0 1,826,585.6 14.00

176 6,411,387.5 1,826,594.8 15.00

167 6,411,405.5 1,826,612.2 18.00

168 6,411,411.5 1,826,618.1 19.00

169 6,411,424.0 1,826,630.2 21.00

170 6,411,427.0 1,826,632.8 21.50

171 6,411,431.0 1,826,628.5 21.70

172 6,411,432.5 1,826,629.8 22.00

173 6,411,439.5 1,826,635.8 23.00

174 6,411,453.0 1,826,648.2 25.00

 Terrain Line19 208 6,411,242.5 1,826,451.8 22.20

177 6,411,329.0 1,826,539.4 22.60
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
178 6,411,358.0 1,826,537.8 22.60

179 6,411,376.5 1,826,516.6 22.60

180 6,411,374.5 1,826,489.8 22.60

181 6,411,374.0 1,826,489.0 22.60

182 6,411,423.0 1,826,432.2 22.60

 Terrain Line20 183 6,411,329.5 1,826,539.8 11.40

184 6,411,358.5 1,826,538.2 11.40

185 6,411,377.0 1,826,517.2 11.20

186 6,411,375.5 1,826,490.0 11.20

 Terrain Line21 192 6,411,679.5 1,826,273.0 16.00

193 6,411,721.0 1,826,312.5 22.00

194 6,411,747.0 1,826,336.9 25.50

195 6,411,698.5 1,826,392.8 27.00

196 6,411,651.5 1,826,447.4 27.30

197 6,411,606.5 1,826,499.4 27.60

198 6,411,576.0 1,826,470.1 21.00

199 6,411,551.0 1,826,446.4 16.00

 Terrain Line22 200 6,411,679.0 1,826,273.8 14.80

201 6,411,720.5 1,826,313.2 14.40

202 6,411,745.5 1,826,336.9 14.40

203 6,411,698.0 1,826,392.2 15.30

204 6,411,650.5 1,826,446.8 17.00

205 6,411,606.5 1,826,497.9 18.20

206 6,411,576.5 1,826,469.4 17.10

207 6,411,552.0 1,826,445.8 15.30

 Terrain Line23 211 6,411,375.0 1,826,473.8 22.60

212 6,411,406.5 1,826,437.1 22.50

213 6,411,402.0 1,826,432.0 22.50

214 6,411,400.0 1,826,404.2 22.50

215 6,411,418.5 1,826,383.0 22.50

216 6,411,426.0 1,826,382.2 22.50

220 6,411,422.5 1,826,337.9 22.40

 Terrain Line24 218 6,411,383.5 1,826,490.2 13.30

219 6,411,431.0 1,826,435.2 13.30

 Terrain Line25 221 6,411,406.5 1,826,437.1 22.50

222 6,411,416.0 1,826,426.5 18.30

223 6,411,414.0 1,826,409.6 18.30
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
224 6,411,426.5 1,826,396.1 18.00

225 6,411,442.0 1,826,394.8 18.00

226 6,411,438.0 1,826,343.1 21.00
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RESULTS: SOUND LEVELS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes  20 September 2015                            
Eric Moskus/Peter Hardie  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  Santa Monica Pier Bridge Replacement                          
RUN:  Future (2025) No-Build                                        
BARRIER DESIGN:   INPUT HEIGHTS                                             Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                           of a different type with approval of FHWA.

Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 M1-ST1 9 1 0.0 50.9 66 50.9 10  ---- 50.9 0.0 8 -8.0

 M2 10 1 0.0 43.7 66 43.7 10  ---- 43.7 0.0 8 -8.0

 M3 11 1 0.0 41.9 66 41.9 10  ---- 41.9 0.0 8 -8.0

 M4 12 1 0.0 40.5 66 40.5 10  ---- 40.5 0.0 8 -8.0

 M5 15 1 0.0 40.7 66 40.7 10  ---- 40.7 0.0 8 -8.0

 M6-ST2 16 1 0.0 48.6 66 48.6 10  ---- 48.6 0.0 8 -8.0

 M7-ST3 17 1 0.0 59.2 66 59.2 10  ---- 59.2 0.0 8 -8.0

 M8 18 1 0.0 58.5 66 58.5 10  ---- 58.5 0.0 8 -8.0

 M9 19 1 0.0 60.4 66 60.4 10  ---- 60.4 0.0 8 -8.0

 M10 20 1 0.0 52.8 66 52.8 10  ---- 52.8 0.0 8 -8.0

 M11 25 1 0.0 54.9 66 54.9 10  ---- 54.9 0.0 8 -8.0

 M12 26 1 0.0 60.0 66 60.0 10  ---- 60.0 0.0 8 -8.0

 M13 28 1 0.0 60.1 66 60.1 10  ---- 60.1 0.0 8 -8.0

 M14 29 1 0.0 60.3 66 60.3 10  ---- 60.3 0.0 8 -8.0

 M15 30 1 0.0 60.2 66 60.2 10  ---- 60.2 0.0 8 -8.0

 M16 31 1 0.0 60.6 66 60.6 10  ---- 60.6 0.0 8 -8.0

 M17-ST4 32 1 0.0 60.9 66 60.9 10  ---- 60.9 0.0 8 -8.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 17 0.0 0.0 0.0

 All Impacted 0 0.0 0.0 0.0

 All that meet NR Goal 0 0.0 0.0 0.0
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes    20 September 2015          
Eric Moskus/Peter Hardie    TNM 2.5                        

INPUT: ROADWAYS  Average pavement type shall be used unless
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                         a State highway agency substantiates the use
RUN: Future (2025) Build (Access Scenario 1)                      of a different type with the approval of FHWA

Roadway Points
Name Width Name No. Coordinates (pavement) Flow Control Segment

X Y Z Control Speed Percent Pvmt On
Device Constraint Vehicles Type Struct?

Affected
ft ft ft ft mph %

 WB Ocean LN2 16.0  point217 217 6,412,120.0 1,826,496.4 55.30  Average  

 point216 216 6,412,051.5 1,826,569.1 55.50  Average  

 point427 427 6,412,040.0 1,826,581.2 55.62

 WB Ocean LN1 16.0  point226 226 6,412,112.5 1,826,491.8 55.30  Average  

 point225 225 6,412,043.5 1,826,563.9 55.50  Average  

 point428 428 6,412,032.0 1,826,575.8 55.62

 Centerline Filler 20.0  point235 235 6,412,106.0 1,826,485.1 55.30  Average  

 point234 234 6,412,032.5 1,826,552.6 55.50  Average  

 point233 233 6,411,963.0 1,826,624.9 56.20  Average  

 point232 232 6,411,890.0 1,826,693.1 56.80  Average  

 point231 231 6,411,822.0 1,826,766.4 56.90  Average  

 point230 230 6,411,752.0 1,826,837.6 57.30  Average  

 point229 229 6,411,681.5 1,826,908.8 57.60  Average  

 point228 228 6,411,609.5 1,826,978.1 58.20  Average  

 point227 227 6,411,538.5 1,827,048.6 59.60

 EB Ocean LN1 16.0  point236 236 6,411,531.0 1,827,043.1 60.00  Average  

 point237 237 6,411,602.0 1,826,972.8 58.50  Average  

 point238 238 6,411,673.5 1,826,903.0 57.60  Average  

 point443 443 6,411,685.0 1,826,891.0 57.53

 EB Ocean LN2 16.0  point245 245 6,411,522.0 1,827,036.4 59.80  Average  

 point246 246 6,411,593.5 1,826,966.6 58.60  Average  

 point247 247 6,411,664.0 1,826,895.9 57.50  Average  

 point446 446 6,411,676.0 1,826,884.0 57.25

 EB Moomat Ahiko Way RT LN1 16.0  point257 257 6,411,782.0 1,826,589.2 53.50  Average  

 point256 256 6,411,831.5 1,826,593.4 54.10  Average  

 point255 255 6,411,882.0 1,826,602.0 54.50  Average  

 point254 254 6,411,900.0 1,826,606.0 54.80
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 WB Moomat Ahiko Way Ln1 20.0  point288 288 6,411,862.0 1,826,645.1 57.50  Average  

 point287 287 6,411,815.5 1,826,630.0 54.20  Average  

 point286 286 6,411,765.5 1,826,629.1 52.40  Average  

 point285 285 6,411,716.0 1,826,635.2 50.40  Average  

 point284 284 6,411,668.0 1,826,649.1 47.90  Average  

 point283 283 6,411,622.0 1,826,669.8 45.40  Average  

 point282 282 6,411,580.5 1,826,697.1 43.20  Average  

 point281 281 6,411,542.0 1,826,729.0 40.80  Average  

 point280 280 6,411,534.0 1,826,735.5 40.40

 WB Moomat Ahiko Way Ln2 16.0  point296 296 6,411,850.5 1,826,660.0 55.60  Average  

 point295 295 6,411,815.5 1,826,646.2 54.00  Average  

 point294 294 6,411,765.5 1,826,643.1 52.00  Average  

 point293 293 6,411,716.0 1,826,649.2 49.70  Average  

 point292 292 6,411,672.0 1,826,664.2 47.50  Average  

 point291 291 6,411,624.5 1,826,685.0 44.50  Average  

 point290 290 6,411,580.5 1,826,711.0 42.50  Average  

 point289 289 6,411,542.0 1,826,742.9 40.40

 Access Rd 16.0  point303 303 6,411,595.5 1,826,708.4 43.00  Average  

 point302 302 6,411,575.5 1,826,732.0 41.00  Average  

 point301 301 6,411,577.0 1,826,755.2 41.00  Average  

 point300 300 6,411,587.5 1,826,774.5 44.00  Average  

 point299 299 6,411,608.5 1,826,793.9 48.00  Average  

 point298 298 6,411,631.5 1,826,815.5 52.00  Average  

 point297 297 6,411,667.0 1,826,850.4 56.00

 Roadway51 12.0  point324 324 6,411,579.0 1,826,819.1 57.20  Average  

 point325 325 6,411,569.0 1,826,809.6 57.50  Average Y

 point326 326 6,411,507.0 1,826,749.8 58.30  Average Y

 point327 327 6,411,435.0 1,826,680.2 51.00  Average Y

 point328 328 6,411,363.0 1,826,611.0 40.80  Average Y

 point329 329 6,411,323.0 1,826,572.6 35.30  Average Y

 point384 384 6,411,307.0 1,826,557.1 32.80  Average  

 point330 330 6,411,291.0 1,826,541.6 30.50  Average  

 point331 331 6,411,219.0 1,826,472.0 22.20

 WB Moomat Ahiko Way Ln1_! 16.0  point374 374 6,411,510.0 1,826,762.8 41.00  Average  

 point373 373 6,411,451.0 1,826,843.6 46.40  Average  

 point372 372 6,411,390.5 1,826,923.0 49.90  Average  

 point371 371 6,411,329.5 1,827,002.5 46.50

 WB Moomat Ahiko Way Ln2_1 16.0  point378 378 6,411,519.0 1,826,770.5 40.70  Average  

 point377 377 6,411,459.0 1,826,850.8 46.40  Average  

 point376 376 6,411,399.5 1,826,931.0 49.90  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point375 375 6,411,338.5 1,827,010.2 47.10

 WB Apian Way 24.0  point347 347 6,411,770.0 1,826,356.2 26.60  Average  

 point343 343 6,411,754.5 1,826,373.6 26.00  Average  

 point342 342 6,411,688.5 1,826,448.8 27.50  Average  

 point341 341 6,411,623.5 1,826,524.9 27.00

 EB Apian Way 16.0  point332 332 6,411,467.0 1,826,670.4 26.40  Average  

 point333 333 6,411,475.5 1,826,661.8 26.40  Average  

 point334 334 6,411,544.0 1,826,589.1 26.90  Average  

 point335 335 6,411,613.0 1,826,516.5 27.40

 Seaside Terr Ln 1 SB 16.0  point351 351 6,411,966.5 1,826,538.5 54.10  Average  

 point350 350 6,411,894.0 1,826,469.2 44.00  Average  

 point349 349 6,411,822.0 1,826,400.1 33.00  Average  

 point360 360 6,411,809.5 1,826,388.5 31.30  Average  

 point361 361 6,411,786.5 1,826,367.5 27.80

 Seaside Terr Ln 2 SB 16.0  point359 359 6,411,973.5 1,826,530.5 54.10  Average  

 point358 358 6,411,901.5 1,826,461.4 44.00  Average  

 point357 357 6,411,829.0 1,826,392.2 33.00  Average  

 point362 362 6,411,816.5 1,826,380.5 31.30  Average  

 point363 363 6,411,793.0 1,826,358.9 27.80  Average  

 point395 395 6,411,774.0 1,826,340.2 26.30

 Seaside Terr Ln 1 NB 16.0  point401 401 6,411,689.5 1,826,239.1 15.00  Average  

 point400 400 6,411,711.5 1,826,259.4 17.60  Average  

 point399 399 6,411,781.5 1,826,330.8 26.00

 Pier On 10.0  point321 321 6,411,653.5 1,826,872.5 56.70  Average  

 point312 312 6,411,588.0 1,826,810.8 57.20  Average  

 point313 313 6,411,577.5 1,826,800.8 57.50  Average Y

 point314 314 6,411,516.0 1,826,741.5 58.30  Average Y

 point315 315 6,411,444.0 1,826,672.1 51.00  Average Y

 point316 316 6,411,371.5 1,826,602.9 40.80  Average Y

 point317 317 6,411,331.5 1,826,564.4 35.30  Average Y

 point382 382 6,411,315.5 1,826,549.0 32.80  Average  

 point318 318 6,411,299.5 1,826,533.6 30.50  Average  

 point319 319 6,411,228.0 1,826,463.6 22.20

 Pier Off 10.0  point311 311 6,411,234.5 1,826,456.1 22.20  Average  

 point310 310 6,411,306.0 1,826,526.1 30.40  Average  

 point383 383 6,411,322.0 1,826,541.6 32.70  Average Y

 point309 309 6,411,339.0 1,826,557.8 35.00  Average Y

 point308 308 6,411,378.0 1,826,595.4 40.70  Average Y

 point307 307 6,411,450.0 1,826,664.6 50.80  Average Y

 point306 306 6,411,522.0 1,826,734.0 58.30  Average Y
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point305 305 6,411,584.5 1,826,793.8 57.50  Average  

 point322 322 6,411,594.5 1,826,803.2 57.20  Average  

 point323 323 6,411,660.0 1,826,866.2 56.71

 EB Moomat Ahiko Way LN2 12.0  point268 268 6,411,512.5 1,826,715.8 40.47  Average  

 point267 267 6,411,549.0 1,826,685.9 42.70  Average  

 point266 266 6,411,592.0 1,826,655.4 45.30  Average  

 point265 265 6,411,636.5 1,826,631.8 47.60  Average  

 point264 264 6,411,683.0 1,826,612.2 49.80  Average  

 point263 263 6,411,730.5 1,826,600.4 51.90  Average  

 point261 261 6,411,782.0 1,826,595.5 53.30  Average  

 point260 260 6,411,831.5 1,826,599.5 54.20  Average  

 point259 259 6,411,880.5 1,826,610.9 54.90  Average  

 point258 258 6,411,892.5 1,826,614.9 55.00

 EB Moomat Ahiko Way LT LN1 20.0  point279 279 6,411,520.5 1,826,723.5 40.47  Average  

 point278 278 6,411,556.5 1,826,693.6 42.70  Average  

 point277 277 6,411,600.0 1,826,663.0 45.20  Average  

 point276 276 6,411,645.0 1,826,640.5 47.50  Average  

 point275 275 6,411,693.0 1,826,623.9 49.60  Average  

 point274 274 6,411,744.0 1,826,612.8 52.20  Average  

 point381 381 6,411,776.5 1,826,610.4 53.30  Average  

 point271 271 6,411,827.0 1,826,610.6 54.40  Average  

 point270 270 6,411,873.0 1,826,623.8 55.30  Average  

 point269 269 6,411,880.0 1,826,627.6 55.40

 WB Ocean LN2-2 16.0  point388 388 6,411,946.0 1,826,676.2 56.50  Average  

 point214 214 6,411,910.0 1,826,710.9 56.80  Average  

 point213 213 6,411,838.0 1,826,780.1 56.90  Average  

 point212 212 6,411,767.0 1,826,850.6 57.30  Average  

 point437 437 6,411,708.0 1,826,909.0 57.55

 WB Ocean LN1-2 16.0  point389 389 6,411,935.0 1,826,668.6 56.50  Average  

 point223 223 6,411,897.0 1,826,702.1 56.80  Average  

 point222 222 6,411,831.0 1,826,771.1 56.90  Average  

 point221 221 6,411,759.0 1,826,843.4 57.30  Average  

 point440 440 6,411,700.0 1,826,903.5 57.55

 EB Ocean LN2-2 16.0  point392 392 6,411,907.0 1,826,644.2 56.20  Average  

 point251 251 6,411,942.0 1,826,608.1 55.90  Average  

 point430 430 6,411,999.5 1,826,548.0 55.15

 EB Ocean LN1-2 16.0  point393 393 6,411,917.0 1,826,651.2 56.60  Average  

 point242 242 6,411,951.5 1,826,615.2 56.40  Average  

 point429 429 6,412,009.0 1,826,555.2 55.65

 WB Apian Way (2) 14.0  point402 402 6,411,859.5 1,826,250.6 25.00  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point403 403 6,411,800.0 1,826,319.8 25.60  Average  

 point404 404 6,411,788.0 1,826,333.8 26.20

 EB Apian Way (2) 14.0  point405 405 6,411,778.0 1,826,323.5 25.50  Average  

 point406 406 6,411,790.0 1,826,309.4 25.10  Average  

 point407 407 6,411,849.0 1,826,240.4 24.90

 Seaside Terr Ln 1 NB-2 16.0  point408 408 6,411,781.5 1,826,330.8 26.00  Average  

 point365 365 6,411,801.0 1,826,351.0 27.40  Average  

 point352 352 6,411,824.5 1,826,372.6 30.50  Average  

 point353 353 6,411,837.0 1,826,384.2 32.30  Average  

 point354 354 6,411,909.5 1,826,453.4 43.50  Average  

 point355 355 6,411,981.5 1,826,522.6 54.00

 Seaside Terr Ln 2 SB-2 16.0  point409 409 6,411,774.0 1,826,340.2 26.30  Average  

 point396 396 6,411,701.5 1,826,271.2 17.70  Average  

 point397 397 6,411,680.0 1,826,250.6 15.00

 EB Moomat Ahiko Way LN2 (2) 12.0  point410 410 6,411,259.0 1,826,934.4 22.60  Average  

 point411 411 6,411,334.5 1,826,868.9 27.30  Average  

 point412 412 6,411,410.0 1,826,803.5 33.00  Average  

 point413 413 6,411,486.5 1,826,738.8 38.60

 EB Moomat Ahiko Way LT LN1 (2) 12.0  point414 414 6,411,265.0 1,826,941.0 22.40  Average  

 point415 415 6,411,342.0 1,826,877.2 27.20  Average  

 point416 416 6,411,418.0 1,826,812.4 32.90  Average  

 point417 417 6,411,494.0 1,826,747.5 38.50

 WB Ocean LN2-2 16.0  point431 431 6,412,040.0 1,826,581.2 55.62  Average  

 point215 215 6,411,982.5 1,826,641.8 56.20  Average  

 0 6,411,946.0 1,826,676.2 56.50

 WB Ocean LN1-2 16.0  point432 432 6,412,032.0 1,826,575.8 55.62  Average  

 point224 224 6,411,973.0 1,826,635.1 56.20  Average  

 0 6,411,935.0 1,826,668.6 56.50

 EB Ocean LN1-2-2 16.0  point433 433 6,412,009.0 1,826,555.2 55.65  Average  

 point243 243 6,412,020.5 1,826,543.2 55.50  Average  

 0 6,412,091.5 1,826,472.9 55.20

 EB Ocean LN2-2-2 16.0  point434 434 6,411,999.5 1,826,548.0 55.15  Average  

 point252 252 6,412,011.0 1,826,536.0 55.00  Average  

 0 6,412,082.0 1,826,465.6 54.70

 WB Ocean LN2-2-2 16.0  point447 447 6,411,708.0 1,826,909.0 57.55  Average  

 point211 211 6,411,696.0 1,826,920.6 57.60  Average  

 point210 210 6,411,626.0 1,826,991.9 58.20  Average  

 point209 209 6,411,554.0 1,827,061.2 59.60

 WB Ocean LN1-2-2 16.0  point448 448 6,411,700.0 1,826,903.5 57.55  Average  

 point220 220 6,411,688.0 1,826,915.6 57.60  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 0 6,411,618.0 1,826,985.1 58.20  Average  

 point219 219 6,411,546.0 1,827,055.4 59.60

 EB Ocean LN1-2 16.0  point449 449 6,411,685.0 1,826,891.0 57.53  Average  

 point239 239 6,411,743.0 1,826,831.2 57.20  Average  

 point240 240 6,411,814.0 1,826,760.9 57.10  Average  

 0 6,411,882.0 1,826,687.4 56.80  Average  

 point241 241 6,411,917.0 1,826,651.2 56.60

 EB Ocean LN2-2 16.0  point450 450 6,411,676.0 1,826,884.0 57.25  Average  

 point248 248 6,411,735.0 1,826,825.1 56.00  Average  

 point249 249 6,411,805.5 1,826,754.4 56.70  Average  

 0 6,411,872.5 1,826,680.2 56.50  Average  

 point250 250 6,411,907.0 1,826,644.2 56.20

 EB Apian Way-2 16.0  point451 451 6,411,613.0 1,826,516.5 27.40  Average  

 point336 336 6,411,678.0 1,826,440.5 27.00  Average  

 point344 344 6,411,743.5 1,826,365.0 26.60  Average  

 point345 345 6,411,759.5 1,826,347.4 26.20

 WB Apian Way-2 24.0  point452 452 6,411,623.5 1,826,524.9 27.00  Average  

 point340 340 6,411,556.5 1,826,599.1 26.90  Average  

 point339 339 6,411,487.5 1,826,671.8 26.70  Average  

 point338 338 6,411,479.5 1,826,680.5 26.90

 Moss Ave SB 12.0 STA95+25 453 6,411,596.5 1,826,517.2 27.30  Average Y

STA95+50 454 6,411,579.5 1,826,501.8 27.40  Average Y

STA95+75 455 6,411,561.5 1,826,484.6 28.30  Average Y

STA96+00 456 6,411,543.0 1,826,467.4 29.00  Average Y

STA96+22 457 6,411,526.5 1,826,451.8 29.20  Average Y

STA96+50 458 6,411,507.0 1,826,432.8 29.00  Average Y

STA97+00 459 6,411,471.5 1,826,397.9 26.00  Average Y

STA97+25 460 6,411,453.5 1,826,380.4 25.10  Average Y

STA97+50 461 6,411,435.5 1,826,362.9 23.10  Average Y

STA97+75 462 6,411,418.0 1,826,345.5 22.70  Average  

STA98+00 463 6,411,400.0 1,826,328.0 22.40

 Moss Ave NB 12.0 STA98+00 464 6,411,411.5 1,826,317.4 22.40  Average  

STA97+75 465 6,411,429.5 1,826,334.9 22.70  Average  

STA97+50 466 6,411,447.5 1,826,352.4 23.10  Average Y

STA97+25 467 6,411,465.0 1,826,369.8 25.10  Average Y

STA97+00 468 6,411,483.0 1,826,387.2 26.00  Average Y

STA96+50 469 6,411,519.0 1,826,422.2 29.00  Average Y

STA96+22 470 6,411,538.0 1,826,441.1 29.20  Average Y

STA96+00 471 6,411,555.0 1,826,456.9 29.00  Average Y

STA95+75 472 6,411,573.0 1,826,474.0 28.30  Average Y
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
STA95+50 473 6,411,591.5 1,826,491.1 27.40  Average Y

STA95+25 474 6,411,608.0 1,826,506.8 27.30
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015                                      
Eric Moskus/Peter Hardie   TNM 2.5                                                         

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                   
RUN: Future (2025) Build (Access Scenario 1)                  

Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 WB Ocean LN2   point217 217 635 30 13 30 7 30 0 0 0 0

  point216 216 635 30 13 30 7 30 0 0 0 0

  point427 427

 WB Ocean LN1   point226 226 635 30 13 30 6 30 0 0 0 0

  point225 225 635 30 13 30 6 30 0 0 0 0

  point428 428

 Centerline Filler   point235 235 0 0 0 0 0 0 0 0 0 0

  point234 234 0 0 0 0 0 0 0 0 0 0

  point233 233 0 0 0 0 0 0 0 0 0 0

  point232 232 0 0 0 0 0 0 0 0 0 0

  point231 231 0 0 0 0 0 0 0 0 0 0

  point230 230 0 0 0 0 0 0 0 0 0 0

  point229 229 0 0 0 0 0 0 0 0 0 0

  point228 228 0 0 0 0 0 0 0 0 0 0

  point227 227

 EB Ocean LN1   point236 236 557 30 12 30 6 30 0 0 0 0

  point237 237 557 30 12 30 6 30 0 0 0 0

  point238 238 557 30 12 30 6 30 0 0 0 0

  point443 443

 EB Ocean LN2   point245 245 558 30 11 30 6 30 0 0 0 0

  point246 246 558 30 11 30 6 30 0 0 0 0

  point247 247 558 30 11 30 6 30 0 0 0 0

  point446 446

 EB Moomat Ahiko Way RT LN1   point257 257 0 0 0 0 0 0 0 0 0 0

  point256 256 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point255 255 0 0 0 0 0 0 0 0 0 0

  point254 254

 WB Moomat Ahiko Way Ln1   point288 288 230 35 5 35 3 35 0 0 0 0

  point287 287 230 35 5 35 3 35 0 0 0 0

  point286 286 230 35 5 35 3 35 0 0 0 0

  point285 285 230 35 5 35 3 35 0 0 0 0

  point284 284 230 35 5 35 3 35 0 0 0 0

  point283 283 230 35 5 35 3 35 0 0 0 0

  point282 282 230 35 5 35 3 35 0 0 0 0

  point281 281 230 35 5 35 3 35 0 0 0 0

  point280 280

 WB Moomat Ahiko Way Ln2   point296 296 231 35 5 35 2 35 0 0 0 0

  point295 295 231 35 5 35 2 35 0 0 0 0

  point294 294 231 35 5 35 2 35 0 0 0 0

  point293 293 231 35 5 35 2 35 0 0 0 0

  point292 292 231 35 5 35 2 35 0 0 0 0

  point291 291 231 35 5 35 2 35 0 0 0 0

  point290 290 231 35 5 35 2 35 0 0 0 0

  point289 289

 Access Rd   point303 303 0 0 0 0 0 0 0 0 0 0

  point302 302 0 0 0 0 0 0 0 0 0 0

  point301 301 0 0 0 0 0 0 0 0 0 0

  point300 300 0 0 0 0 0 0 0 0 0 0

  point299 299 0 0 0 0 0 0 0 0 0 0

  point298 298 0 0 0 0 0 0 0 0 0 0

  point297 297

 Roadway51   point324 324 0 0 0 0 0 0 0 0 0 0

  point325 325 0 0 0 0 0 0 0 0 0 0

  point326 326 0 0 0 0 0 0 0 0 0 0

  point327 327 0 0 0 0 0 0 0 0 0 0

  point328 328 0 0 0 0 0 0 0 0 0 0

  point329 329 0 0 0 0 0 0 0 0 0 0

  point384 384 0 0 0 0 0 0 0 0 0 0

  point330 330 0 0 0 0 0 0 0 0 0 0

  point331 331

 WB Moomat Ahiko Way Ln1_!   point374 374 230 35 5 35 3 35 0 0 0 0

  point373 373 230 35 5 35 3 35 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point372 372 230 35 5 35 3 35 0 0 0 0

  point371 371

 WB Moomat Ahiko Way Ln2_1   point378 378 231 35 5 35 2 35 0 0 0 0

  point377 377 231 35 5 35 2 35 0 0 0 0

  point376 376 231 35 5 35 2 35 0 0 0 0

  point375 375

 WB Apian Way   point347 347 341 25 7 25 4 25 0 0 0 0

  point343 343 341 25 7 25 4 25 0 0 0 0

  point342 342 341 25 7 25 4 25 0 0 0 0

  point341 341

 EB Apian Way   point332 332 20 25 0 0 0 0 0 0 0 0

  point333 333 20 25 0 0 0 0 0 0 0 0

  point334 334 20 25 0 0 0 0 0 0 0 0

  point335 335

 Seaside Terr Ln 1 SB   point351 351 172 25 4 25 2 25 0 0 0 0

  point350 350 172 25 4 25 2 25 0 0 0 0

  point349 349 172 25 4 25 2 25 0 0 0 0

  point360 360 172 25 4 25 2 25 0 0 0 0

  point361 361

 Seaside Terr Ln 2 SB   point359 359 172 25 3 25 2 25 0 0 0 0

  point358 358 172 25 3 25 2 25 0 0 0 0

  point357 357 172 25 3 25 2 25 0 0 0 0

  point362 362 172 25 3 25 2 25 0 0 0 0

  point363 363 172 25 3 25 2 25 0 0 0 0

  point395 395

 Seaside Terr Ln 1 NB   point401 401 29 25 1 25 0 0 0 0 0 0

  point400 400 29 25 1 25 0 0 0 0 0 0

  point399 399

 Pier On   point321 321 0 0 0 0 0 0 0 0 0 0

  point312 312 0 0 0 0 0 0 0 0 0 0

  point313 313 0 0 0 0 0 0 0 0 0 0

  point314 314 0 0 0 0 0 0 0 0 0 0

  point315 315 0 0 0 0 0 0 0 0 0 0

  point316 316 0 0 0 0 0 0 0 0 0 0

  point317 317 0 0 0 0 0 0 0 0 0 0

  point382 382 0 0 0 0 0 0 0 0 0 0

  point318 318 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point319 319

 Pier Off   point311 311 0 0 0 0 0 0 0 0 0 0

  point310 310 0 0 0 0 0 0 0 0 0 0

  point383 383 0 0 0 0 0 0 0 0 0 0

  point309 309 0 0 0 0 0 0 0 0 0 0

  point308 308 0 0 0 0 0 0 0 0 0 0

  point307 307 0 0 0 0 0 0 0 0 0 0

  point306 306 0 0 0 0 0 0 0 0 0 0

  point305 305 0 0 0 0 0 0 0 0 0 0

  point322 322 0 0 0 0 0 0 0 0 0 0

  point323 323

 EB Moomat Ahiko Way LN2   point268 268 460 35 10 35 4 35 0 0 0 0

  point267 267 460 35 10 35 4 35 0 0 0 0

  point266 266 460 35 10 35 4 35 0 0 0 0

  point265 265 460 35 10 35 4 35 0 0 0 0

  point264 264 460 35 10 35 4 35 0 0 0 0

  point263 263 460 35 10 35 4 35 0 0 0 0

  point261 261 460 35 10 35 4 35 0 0 0 0

  point260 260 460 35 10 35 4 35 0 0 0 0

  point259 259 460 35 10 35 4 35 0 0 0 0

  point258 258

 EB Moomat Ahiko Way LT LN1   point279 279 461 35 9 35 5 35 0 0 0 0

  point278 278 461 35 9 35 5 35 0 0 0 0

  point277 277 461 35 9 35 5 35 0 0 0 0

  point276 276 461 35 9 35 5 35 0 0 0 0

  point275 275 461 35 9 35 5 35 0 0 0 0

  point274 274 461 35 9 35 5 35 0 0 0 0

  point381 381 461 35 9 35 5 35 0 0 0 0

  point271 271 461 35 9 35 5 35 0 0 0 0

  point270 270 461 35 9 35 5 35 0 0 0 0

  point269 269

 WB Ocean LN2-2   point388 388 563 30 12 30 6 30 0 0 0 0

  point214 214 563 30 12 30 6 30 0 0 0 0

  point213 213 563 30 12 30 6 30 0 0 0 0

  point212 212 563 30 12 30 6 30 0 0 0 0

  point437 437

 WB Ocean LN1-2   point389 389 563 30 11 30 6 30 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point223 223 563 30 11 30 6 30 0 0 0 0

  point222 222 563 30 11 30 6 30 0 0 0 0

  point221 221 563 30 11 30 6 30 0 0 0 0

  point440 440

 EB Ocean LN2-2   point392 392 1007 30 21 30 10 30 0 0 0 0

  point251 251 1007 30 21 30 10 30 0 0 0 0

  point430 430

 EB Ocean LN1-2   point393 393 1006 30 21 30 11 30 0 0 0 0

  point242 242 1006 30 21 30 11 30 0 0 0 0

  point429 429

 WB Apian Way (2)   point402 402 311 25 6 25 3 25 0 0 0 0

  point403 403 311 25 6 25 3 25 0 0 0 0

  point404 404

 EB Apian Way (2)   point405 405 255 25 5 25 3 25 0 0 0 0

  point406 406 255 25 5 25 3 25 0 0 0 0

  point407 407

 Seaside Terr Ln 1 NB-2   point408 408 199 25 4 25 2 25 0 0 0 0

  point365 365 199 25 4 25 2 25 0 0 0 0

  point352 352 199 25 4 25 2 25 0 0 0 0

  point353 353 199 25 4 25 2 25 0 0 0 0

  point354 354 199 25 4 25 2 25 0 0 0 0

  point355 355

 Seaside Terr Ln 2 SB-2   point409 409 20 25 0 0 0 0 0 0 0 0

  point396 396 20 25 0 0 0 0 0 0 0 0

  point397 397

 EB Moomat Ahiko Way LN2 (2)   point410 410 460 35 10 35 4 35 0 0 0 0

  point411 411 460 35 10 35 4 35 0 0 0 0

  point412 412 460 35 10 35 4 35 0 0 0 0

  point413 413

 EB Moomat Ahiko Way LT LN1 (2)   point414 414 461 35 9 35 5 35 0 0 0 0

  point415 415 461 35 9 35 5 35 0 0 0 0

  point416 416 461 35 9 35 5 35 0 0 0 0

  point417 417

 WB Ocean LN2-2   point431 431 621 30 13 30 7 30 0 0 0 0

  point215 215 621 30 13 30 7 30 0 0 0 0

  0

 WB Ocean LN1-2   point432 432 621 30 13 30 6 30 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point224 224 621 30 13 30 6 30 0 0 0 0

  0

 EB Ocean LN1-2-2   point433 433 934 30 20 30 9 30 0 0 0 0

  point243 243 934 30 20 30 9 30 0 0 0 0

  0

 EB Ocean LN2-2-2   point434 434 934 30 19 30 10 30 0 0 0 0

  point252 252 934 30 19 30 10 30 0 0 0 0

  0

 WB Ocean LN2-2-2   point447 447 641 30 13 30 7 30 0 0 0 0

  point211 211 641 30 13 30 7 30 0 0 0 0

  point210 210 641 30 13 30 7 30 0 0 0 0

  point209 209

 WB Ocean LN1-2-2   point448 448 641 30 13 30 6 30 0 0 0 0

  point220 220 641 30 13 30 6 30 0 0 0 0

  0 641 30 13 30 6 30 0 0 0 0

  point219 219

 EB Ocean LN1-2   point449 449 719 30 15 30 8 30 0 0 0 0

  point239 239 719 30 15 30 8 30 0 0 0 0

  point240 240 719 30 15 30 8 30 0 0 0 0

  0 719 30 15 30 8 30 0 0 0 0

  point241 241

 EB Ocean LN2-2   point450 450 719 30 15 30 7 30 0 0 0 0

  point248 248 719 30 15 30 7 30 0 0 0 0

  point249 249 719 30 15 30 7 30 0 0 0 0

  0 719 30 15 30 7 30 0 0 0 0

  point250 250

 EB Apian Way-2   point451 451 123 25 3 25 1 25 0 0 0 0

  point336 336 123 25 3 25 1 25 0 0 0 0

  point344 344 123 25 3 25 1 25 0 0 0 0

  point345 345

 WB Apian Way-2   point452 452 245 25 5 25 3 25 0 0 0 0

  point340 340 245 25 5 25 3 25 0 0 0 0

  point339 339 245 25 5 25 3 25 0 0 0 0

  point338 338

 Moss Ave SB   STA95+25 453 99 25 0 0 0 0 0 0 0 0

  STA95+50 454 99 25 0 0 0 0 0 0 0 0

  STA95+75 455 99 25 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  STA96+00 456 99 25 0 0 0 0 0 0 0 0

  STA96+22 457 99 25 0 0 0 0 0 0 0 0

  STA96+50 458 99 25 0 0 0 0 0 0 0 0

  STA97+00 459 99 25 0 0 0 0 0 0 0 0

  STA97+25 460 99 25 0 0 0 0 0 0 0 0

  STA97+50 461 99 25 0 0 0 0 0 0 0 0

  STA97+75 462 99 25 0 0 0 0 0 0 0 0

  STA98+00 463

 Moss Ave NB   STA98+00 464 107 25 0 0 0 0 0 0 0 0

  STA97+75 465 107 25 0 0 0 0 0 0 0 0

  STA97+50 466 107 25 0 0 0 0 0 0 0 0

  STA97+25 467 107 25 0 0 0 0 0 0 0 0

  STA97+00 468 107 25 0 0 0 0 0 0 0 0

  STA96+50 469 107 25 0 0 0 0 0 0 0 0

  STA96+22 470 107 25 0 0 0 0 0 0 0 0

  STA96+00 471 107 25 0 0 0 0 0 0 0 0

  STA95+75 472 107 25 0 0 0 0 0 0 0 0

  STA95+50 473 107 25 0 0 0 0 0 0 0 0

  STA95+25 474

C:\TNM25\Projects\00061.13 - Santa Monica Pier Bridge\Build\Build (Access 1)



INPUT: RECEIVERS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes    20 September 2015     
Eric Moskus/Peter Hardie    TNM 2.5                  

INPUT: RECEIVERS  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                          
RUN: Future (2025) Build (Access Scenario 1)                       

Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active

X Y Z above Existing Impact Criteria NR in
Ground LAeq1h LAeq1h Sub'l Goal Calc.

ft ft ft ft dBA dBA dB dB

 M1-ST1 9 1 6,411,366.0 1,826,506.0 22.50 5.00 0.00 66 10.0 8.0 Y 

 M2 10 1 6,411,412.5 1,826,549.2 13.70 5.00 0.00 66 10.0 8.0 Y 

 M3 11 1 6,411,437.5 1,826,520.1 13.60 5.00 0.00 66 10.0 8.0 Y 

 M4 12 1 6,411,458.5 1,826,498.4 13.40 5.00 0.00 66 10.0 8.0 Y 

 M5 15 1 6,411,492.5 1,826,458.4 13.40 5.00 0.00 66 10.0 8.0 Y 

 M6-ST2 16 1 6,411,488.0 1,826,345.1 15.20 5.00 0.00 66 10.0 8.0 Y 

 M7-ST3 17 1 6,411,710.0 1,826,478.5 28.20 15.00 0.00 66 10.0 8.0 Y 

 M8 18 1 6,411,716.0 1,826,488.0 39.00 5.00 0.00 66 10.0 8.0 Y 

 M9 19 1 6,411,721.5 1,826,492.0 39.00 15.00 0.00 66 10.0 8.0 Y 

 M10 20 1 6,411,742.0 1,826,464.4 38.00 5.00 0.00 66 10.0 8.0 Y 

 M11 25 1 6,411,754.0 1,826,448.4 38.00 5.00 0.00 66 10.0 8.0 Y 

 M12 26 1 6,411,804.0 1,826,414.0 33.20 8.00 0.00 66 10.0 8.0 Y 

 M13 28 1 6,411,845.0 1,826,363.2 31.20 16.00 0.00 66 10.0 8.0 Y 

 M14 29 1 6,411,852.5 1,826,370.5 32.50 26.00 0.00 66 10.0 8.0 Y 

 M15 30 1 6,411,824.0 1,826,433.8 36.30 15.00 0.00 66 10.0 8.0 Y 

 M16 31 1 6,411,841.5 1,826,451.4 38.80 23.00 0.00 66 10.0 8.0 Y 

 M17-ST4 32 1 6,411,845.0 1,826,447.2 38.50 5.00 0.00 66 10.0 8.0 Y 

C:\TNM25\Projects\00061.13 - Santa Monica Pier Bridge\Build\Build (Access 1)



INPUT: BARRIERS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015                                            
Eric Moskus/Peter Hardie   TNM 2.5                                                  

INPUT: BARRIERS  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                         
RUN: Future (2025) Build (Access Scenario 1)              

Barrier Points
Name Type Height If Wall If Berm Add'tnl Name No. Coordinates (bottom) Height Segment

Min Max $ per $ per Top Run:Rise $ per X Y Z at Seg Ht Perturbs On Important
Unit Unit Width Unit Point Incre- #Up #Dn Struct? Reflec-
Area Vol. Length ment tions?

ft ft $/sq ft $/cu yd ft ft:ft $/ft ft ft ft ft ft

 Barrier13 W 0.00 99.99 0.00 0.00  point92 92 6,411,630.0 1,826,714.9 50.00 15.00 0.00 0 0   

 point93 93 6,411,623.0 1,826,719.1 50.00 15.00 0.00 0 0   

 point94 94 6,411,622.5 1,826,718.8 50.00 15.00 0.00 0 0   

 point95 95 6,411,606.0 1,826,730.1 50.00 15.00 0.00 0 0   

 point96 96 6,411,602.5 1,826,733.6 50.00 15.00 0.00 0 0   

 point97 97 6,411,600.5 1,826,739.4 50.00 15.00 0.00 0 0   

 point98 98 6,411,600.0 1,826,743.5 50.00 15.00 0.00 0 0   

 point99 99 6,411,601.0 1,826,749.1 50.00 15.00 0.00 0 0   

 point100 100 6,411,595.5 1,826,755.4 50.00 15.00 0.00 0 0   

 point101 101 6,411,638.0 1,826,796.5 50.00 15.00

 Barrier14 W 0.00 99.99 0.00 0.00  point102 102 6,411,810.0 1,826,709.5 47.00 25.00 0.00 0 0   

 point103 103 6,411,760.0 1,826,661.2 47.00 25.00 0.00 0 0   

 point104 104 6,411,715.5 1,826,669.2 47.00 25.00 0.00 0 0   

 point105 105 6,411,692.0 1,826,693.1 47.00 25.00

 Barrier15 W 0.00 99.99 0.00 0.00  point106 106 6,411,583.5 1,826,814.4 57.20 3.00 0.00 0 0   

 point107 107 6,411,573.5 1,826,804.9 57.50 3.00 0.00 0 0 Y  

 point108 108 6,411,511.5 1,826,745.0 58.30 3.00 0.00 0 0 Y  

 point109 109 6,411,439.5 1,826,675.5 51.00 3.00 0.00 0 0 Y  

 point110 110 6,411,367.5 1,826,606.0 40.80 3.00 0.00 0 0 Y  

 point111 111 6,411,327.5 1,826,567.5 35.30 3.00 0.00 0 0 Y  

 point194 194 6,411,311.5 1,826,552.6 32.80 3.00 0.00 0 0 Y  

 point112 112 6,411,295.5 1,826,536.6 30.50 3.00 0.00 0 0   

 point113 113 6,411,223.5 1,826,467.2 22.20 3.00

 Barrier16 W 0.00 99.99 0.00 0.00  point114 114 6,411,546.0 1,826,483.0 16.00 20.00 0.00 0 0   

 point115 115 6,411,512.5 1,826,450.6 16.00 20.00 0.00 0 0   

 point116 116 6,411,457.5 1,826,508.8 16.00 20.00 0.00 0 0   

 point117 117 6,411,461.0 1,826,512.4 16.00 20.00 0.00 0 0   

 point118 118 6,411,401.0 1,826,576.6 16.00 20.00 0.00 0 0   

 point119 119 6,411,430.0 1,826,604.8 16.00 20.00

 Barrier17 W 0.00 99.99 0.00 0.00  point208 208 6,411,716.5 1,826,484.1 39.00 20.00 0.00 0 0   

 point120 120 6,411,717.0 1,826,483.5 38.00 21.40 0.00 0 0   

 point121 121 6,411,721.0 1,826,479.2 38.00 21.40 0.00 0 0   

 point122 122 6,411,719.5 1,826,478.1 38.00 21.40 0.00 0 0   

 point123 123 6,411,728.5 1,826,468.1 38.00 21.40 0.00 0 0   

 point124 124 6,411,730.5 1,826,470.0 38.00 21.40 0.00 0 0   

 point125 125 6,411,735.5 1,826,464.9 38.00 21.40 0.00 0 0   

 point126 126 6,411,739.5 1,826,468.5 38.00 21.40 0.00 0 0   
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement
 point127 127 6,411,750.5 1,826,464.8 38.00 21.40 0.00 0 0   

 point128 128 6,411,752.5 1,826,470.9 38.00 21.40 0.00 0 0   

 point129 129 6,411,755.5 1,826,470.0 38.00 21.40 0.00 0 0   

 point130 130 6,411,757.0 1,826,475.5 38.00 21.40 0.00 0 0   

 point131 131 6,411,766.5 1,826,472.4 38.00 21.40 0.00 0 0   

 point132 132 6,411,773.0 1,826,490.9 38.00 21.40 0.00 0 0   

 point133 133 6,411,776.5 1,826,489.6 38.00 21.40 0.00 0 0   

 point134 134 6,411,778.5 1,826,495.1 38.00 21.40 0.00 0 0   

 point135 135 6,411,787.0 1,826,492.1 38.00 31.40 0.00 0 0   

 point136 136 6,411,793.5 1,826,510.6 38.00 31.40 0.00 0 0   

 point137 137 6,411,796.0 1,826,509.8 38.00 31.40 0.00 0 0   

 point138 138 6,411,798.0 1,826,514.9 38.00 31.40 0.00 0 0   

 point139 139 6,411,807.5 1,826,511.6 38.00 31.40 0.00 0 0   

 point140 140 6,411,814.0 1,826,530.4 38.00 31.40 0.00 0 0   

 point141 141 6,411,817.0 1,826,529.2 38.00 31.40 0.00 0 0   

 point142 142 6,411,819.0 1,826,534.4 38.00 31.40 0.00 0 0   

 point143 143 6,411,828.0 1,826,531.4 38.00 31.40 0.00 0 0   

 point144 144 6,411,834.5 1,826,551.6 38.00 31.40 0.00 0 0   

 point145 145 6,411,839.5 1,826,549.9 38.00 31.40 0.00 0 0   

 point146 146 6,411,842.0 1,826,557.5 38.00 31.40 0.00 0 0   

 point209 209 6,411,842.5 1,826,558.5 48.30 21.10

 Barrier18 W 0.00 99.99 0.00 0.00  point147 147 6,411,766.5 1,826,420.5 28.40 31.00 0.00 0 0   

 point148 148 6,411,775.5 1,826,411.2 29.00 30.40 0.00 0 0   

 point149 149 6,411,773.5 1,826,408.9 29.00 30.40 0.00 0 0   

 point150 150 6,411,787.5 1,826,404.9 30.30 29.10 0.00 0 0   

 point151 151 6,411,805.0 1,826,421.9 34.00 25.40 0.00 0 0   

 point152 152 6,411,807.0 1,826,419.9 34.00 25.40 0.00 0 0   

 point153 153 6,411,815.5 1,826,428.2 35.00 24.40 0.00 0 0   

 point154 154 6,411,813.5 1,826,429.9 35.00 24.40 0.00 0 0   

 point155 155 6,411,823.0 1,826,438.9 36.70 22.70 0.00 0 0   

 point156 156 6,411,824.5 1,826,437.4 36.60 22.80 0.00 0 0   

 point157 157 6,411,833.0 1,826,445.8 37.80 21.60 0.00 0 0   

 point158 158 6,411,831.0 1,826,447.8 37.80 21.60 0.00 0 0   

 point159 159 6,411,839.5 1,826,455.9 38.80 20.60 0.00 0 0   

 point160 160 6,411,841.0 1,826,454.1 38.80 30.60

 Barrier19 W 0.00 99.99 0.00 0.00  point175 175 6,411,855.5 1,826,285.0 26.00 35.00 0.00 0 0   

 point176 176 6,411,812.5 1,826,329.5 26.00 35.00 0.00 0 0   

 point177 177 6,411,865.0 1,826,380.5 34.00 35.00

 Barrier20 W 0.00 99.99 0.00 0.00  point178 178 6,411,945.0 1,826,364.2 40.00 35.00 0.00 0 0   

 point179 179 6,411,893.0 1,826,417.5 40.00 35.00 0.00 0 0   

 point180 180 6,411,916.5 1,826,440.4 43.20 35.00

 Barrier21 W 0.00 99.99 0.00 0.00  point181 181 6,411,716.5 1,826,484.1 39.00 20.00 0.00 0 0   

 point182 182 6,411,726.5 1,826,493.8 39.00 20.00

 Barrier18-2 W 0.00 99.99 0.00 0.00  point184 184 6,411,841.0 1,826,454.1 38.80 30.60 0.00 0 0   

 point183 183 6,411,851.0 1,826,464.2 42.40 27.00

 Barrier18-2-2 W 0.00 99.99 0.00 0.00  point185 185 6,411,851.0 1,826,464.2 42.40 27.00 0.00 0 0   

 point161 161 6,411,884.0 1,826,495.8 46.00 23.40 0.00 0 0   

 point162 162 6,411,884.5 1,826,495.0 46.00 23.40 0.00 0 0   

 point163 163 6,411,893.0 1,826,503.0 47.00 22.40 0.00 0 0   

 point164 164 6,411,891.0 1,826,504.8 47.00 22.40 0.00 0 0   
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement
 point165 165 6,411,901.0 1,826,514.6 49.00 20.40 0.00 0 0   

 point166 166 6,411,896.5 1,826,519.4 48.00 21.40 0.00 0 0   

 point167 167 6,411,906.0 1,826,528.8 48.30 21.10 0.00 0 0   

 point168 168 6,411,899.0 1,826,536.4 48.30 21.10 0.00 0 0   

 point169 169 6,411,901.5 1,826,538.9 48.30 21.10 0.00 0 0   

 point170 170 6,411,899.0 1,826,541.2 48.30 21.10 0.00 0 0   

 point171 171 6,411,896.5 1,826,538.8 48.30 21.10 0.00 0 0   

 point172 172 6,411,892.0 1,826,543.1 48.30 21.10 0.00 0 0   

 point173 173 6,411,895.0 1,826,545.8 48.30 21.10 0.00 0 0   

 point174 174 6,411,886.0 1,826,555.1 48.30 21.10

 Barrier24 W 0.00 99.99 0.00 0.00  point186 186 6,411,593.5 1,826,524.2 26.00 6.00 0.00 0 0   

 point187 187 6,411,520.0 1,826,456.2 14.50 6.00

 Barrier25 W 0.00 99.99 0.00 0.00  point188 188 6,411,696.5 1,826,597.5 50.50 5.00 0.00 0 0   

 point189 189 6,411,678.0 1,826,604.5 50.00 5.00 0.00 0 0   

 point190 190 6,411,632.0 1,826,626.5 47.60 5.00 0.00 0 0   

 point191 191 6,411,587.5 1,826,650.2 45.50 5.00 0.00 0 0   

 point192 192 6,411,544.0 1,826,680.9 42.80 5.00 0.00 0 0   

 point193 193 6,411,508.0 1,826,711.5 40.50 5.00

 Barrier26 W 0.00 99.99 0.00 0.00  point195 195 6,411,921.0 1,826,535.2 52.00 4.00 0.00 0 0   

 point196 196 6,411,904.5 1,826,552.1 53.00 4.00 0.00 0 0   

 point197 197 6,411,873.0 1,826,584.2 54.00 4.00

 Barrier27 W 0.00 99.99 0.00 0.00  point198 198 6,411,886.0 1,826,555.1 48.30 21.10 0.00 0 0   

 point199 199 6,411,885.0 1,826,554.2 48.30 21.10 0.00 0 0   

 point200 200 6,411,881.5 1,826,557.8 48.30 21.10 0.00 0 0   

 point201 201 6,411,882.5 1,826,558.8 48.30 21.10 0.00 0 0   

 point202 202 6,411,874.0 1,826,567.0 48.30 21.10 0.00 0 0   

 point203 203 6,411,870.5 1,826,563.5 48.30 21.10 0.00 0 0   

 point204 204 6,411,862.0 1,826,571.8 48.30 21.10 0.00 0 0   

 point205 205 6,411,846.0 1,826,556.4 48.30 21.10 0.00 0 0   

 point206 206 6,411,844.5 1,826,557.8 48.30 21.10 0.00 0 0   

 point207 207 6,411,842.5 1,826,558.5 48.30 21.10

 Barrier28 W 0.00 99.99 0.00 0.00  point214 214 6,411,541.5 1,826,436.0 29.20 2.50 0.00 0 0 Y  

 point215 215 6,411,522.0 1,826,417.1 29.00 2.50 0.00 0 0 Y  

 point216 216 6,411,486.0 1,826,382.2 26.00 2.50 0.00 0 0 Y  

 point2222 0 6,411,468.5 1,826,364.8 25.10 2.50 0.00 0 0 Y  

 point217 217 6,411,450.5 1,826,347.2 23.10 2.50 0.00 0 0 Y  

 point218 218 6,411,432.5 1,826,329.8 22.70 2.50 0.00 0 0 Y  

 point219 219 6,411,414.5 1,826,312.2 22.40 2.50

 Barrier29 W 0.00 99.99 0.00 0.00  point225 225 6,411,519.5 1,826,455.2 29.20 2.50 0.00 0 0 Y  

 point226 226 6,411,502.0 1,826,438.1 29.00 2.50 0.00 0 0 Y  

 point227 227 6,411,466.0 1,826,403.2 26.00 2.50 0.00 0 0 Y  

 point228 228 6,411,448.0 1,826,385.8 25.10 2.50 0.00 0 0 Y  

 point229 229 6,411,430.5 1,826,368.2 23.10 2.50 0.00 0 0 Y  

 point230 230 6,411,412.5 1,826,350.8 22.70 2.50 0.00 0 0 Y  

 point231 231 6,411,394.5 1,826,333.2 22.40 2.50
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015             
Eric Moskus/Peter Hardie   TNM 2.5  

INPUT: TERRAIN LINES  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement              
RUN: Future (2025) Build (Access Scenario 1)             

Terrain Line Points
Name No. Coordinates (ground)

X Y Z
ft ft ft

 Terrain Line5 32 6,411,563.0 1,826,811.2 57.00

33 6,411,551.0 1,826,823.2 58.00

34 6,411,531.5 1,826,832.6 58.00

35 6,411,519.0 1,826,845.2 58.00

36 6,411,487.5 1,826,864.2 58.00

37 6,411,464.5 1,826,889.6 58.00

38 6,411,456.0 1,826,899.2 58.00

142 6,411,451.5 1,826,901.0 58.00

143 6,411,438.0 1,826,915.6 58.00

144 6,411,420.5 1,826,940.5 58.00

145 6,411,403.5 1,826,963.8 58.00

39 6,411,388.5 1,826,984.2 59.00

40 6,411,371.5 1,827,003.2 59.00

 Terrain Line6 41 6,411,289.5 1,826,893.9 25.00

42 6,411,310.5 1,826,869.2 25.00

43 6,411,336.5 1,826,839.1 25.00

44 6,411,355.5 1,826,821.2 26.00

45 6,411,382.0 1,826,792.1 26.00

46 6,411,395.0 1,826,777.1 26.00

47 6,411,419.0 1,826,750.4 26.00

48 6,411,450.5 1,826,723.5 26.00

49 6,411,454.5 1,826,727.6 27.00

50 6,411,463.5 1,826,716.0 29.00

51 6,411,479.5 1,826,731.8 38.00

 Terrain Line7 52 6,411,493.5 1,826,686.5 27.00

146 6,411,507.5 1,826,671.5 27.00
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
53 6,411,521.5 1,826,656.6 27.00

 Terrain Line8 54 6,411,534.5 1,826,649.6 26.80

55 6,411,537.5 1,826,643.4 26.80

56 6,411,541.5 1,826,639.0 26.80

57 6,411,547.0 1,826,636.4 26.80

58 6,411,547.0 1,826,635.5 26.80

59 6,411,574.0 1,826,606.4 26.80

60 6,411,605.0 1,826,589.1 26.80

61 6,411,603.0 1,826,583.2 26.80

62 6,411,603.5 1,826,576.6 26.80

63 6,411,606.0 1,826,570.8 27.00

64 6,411,624.0 1,826,550.5 28.00

65 6,411,640.0 1,826,566.8 29.20

66 6,411,645.5 1,826,563.8 29.20

67 6,411,649.5 1,826,563.2 29.20

68 6,411,657.0 1,826,565.8 29.20

69 6,411,660.5 1,826,571.1 29.20

70 6,411,661.5 1,826,573.9 29.20

 Terrain Line9 71 6,411,660.0 1,826,575.6 40.40

72 6,411,705.0 1,826,557.9 39.50

73 6,411,706.0 1,826,553.6 39.30

74 6,411,708.5 1,826,551.1 38.00

75 6,411,713.5 1,826,550.0 38.50

76 6,411,715.5 1,826,550.8 38.00

77 6,411,718.5 1,826,547.8 37.00

78 6,411,725.0 1,826,541.5 37.00

79 6,411,738.5 1,826,528.0 36.50

80 6,411,740.5 1,826,526.0 36.00

 Terrain Line10 81 6,411,783.0 1,826,577.8 51.00

82 6,411,733.5 1,826,583.9 51.20

83 6,411,709.0 1,826,588.0 51.20

84 6,411,695.0 1,826,591.8 51.00

85 6,411,687.0 1,826,582.2 50.80

86 6,411,673.0 1,826,591.2 50.80

87 6,411,669.5 1,826,588.1 45.00

88 6,411,665.5 1,826,590.2 45.00

89 6,411,657.5 1,826,583.0 40.40
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
 Terrain Line11 109 6,411,740.5 1,826,526.0 36.00

110 6,411,741.0 1,826,525.5 36.00

111 6,411,705.5 1,826,491.4 36.00

149 6,411,711.5 1,826,485.4 39.00

112 6,411,720.0 1,826,476.5 40.00

113 6,411,731.5 1,826,458.4 40.00

114 6,411,737.5 1,826,451.1 40.00

115 6,411,743.0 1,826,456.4 40.00

116 6,411,747.0 1,826,452.2 40.00

117 6,411,745.0 1,826,450.1 40.00

118 6,411,747.5 1,826,447.1 40.00

119 6,411,744.0 1,826,444.0 40.00

120 6,411,752.0 1,826,436.2 40.00

121 6,411,759.5 1,826,430.2 40.00

122 6,411,769.5 1,826,423.2 40.00

 Terrain Line12 123 6,411,661.5 1,826,573.9 29.20

124 6,411,703.5 1,826,557.4 28.60

125 6,411,704.5 1,826,553.2 28.60

126 6,411,707.5 1,826,550.5 28.60

127 6,411,712.5 1,826,549.0 28.60

128 6,411,715.5 1,826,549.6 28.60

129 6,411,717.5 1,826,547.1 28.60

130 6,411,723.5 1,826,540.9 28.60

131 6,411,737.5 1,826,527.4 28.60

132 6,411,739.5 1,826,525.1 28.60

133 6,411,704.0 1,826,491.2 28.30

134 6,411,718.5 1,826,476.1 28.30

135 6,411,730.5 1,826,457.9 28.30

136 6,411,737.5 1,826,450.0 28.30

137 6,411,742.5 1,826,455.0 28.30

138 6,411,745.5 1,826,452.0 28.30

139 6,411,743.5 1,826,449.9 28.30

140 6,411,746.0 1,826,446.9 28.30

141 6,411,743.0 1,826,444.0 28.30

189 6,411,751.5 1,826,435.5 28.30

190 6,411,759.0 1,826,429.6 28.30

191 6,411,769.0 1,826,422.6 28.30
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
 Terrain Line10-2 147 6,411,657.5 1,826,583.0 40.40

90 6,411,659.5 1,826,581.0 40.40

91 6,411,660.0 1,826,577.5 40.40

92 6,411,660.0 1,826,575.6 40.40

93 6,411,660.0 1,826,571.4 40.40

94 6,411,656.5 1,826,566.1 40.40

95 6,411,649.5 1,826,563.8 40.40

96 6,411,645.5 1,826,564.4 40.40

97 6,411,640.0 1,826,567.4 40.40

98 6,411,624.0 1,826,551.6 40.40

99 6,411,607.0 1,826,571.4 40.40

100 6,411,604.5 1,826,577.1 40.40

101 6,411,604.0 1,826,583.6 40.40

102 6,411,606.5 1,826,588.8 40.40

103 6,411,575.0 1,826,606.8 40.40

104 6,411,548.5 1,826,635.5 40.40

105 6,411,548.5 1,826,636.5 40.40

106 6,411,542.5 1,826,639.6 40.40

107 6,411,538.5 1,826,644.0 40.40

108 6,411,535.5 1,826,650.2 40.40

 Terrain Line15 150 6,411,545.0 1,826,484.2 16.70

151 6,411,587.5 1,826,525.8 17.50

 Terrain Line18 164 6,411,332.0 1,826,540.8 11.40

165 6,411,346.5 1,826,555.8 12.00

166 6,411,352.5 1,826,561.5 13.00

175 6,411,378.0 1,826,585.6 14.00

176 6,411,387.5 1,826,594.8 15.00

167 6,411,405.5 1,826,612.2 18.00

168 6,411,411.5 1,826,618.1 19.00

169 6,411,424.0 1,826,630.2 21.00

170 6,411,427.0 1,826,632.8 21.50

171 6,411,431.0 1,826,628.5 21.70

172 6,411,432.5 1,826,629.8 22.00

173 6,411,439.5 1,826,635.8 23.00

174 6,411,453.0 1,826,648.2 25.00

 Terrain Line19 208 6,411,242.5 1,826,451.8 22.20

177 6,411,329.0 1,826,539.4 22.60
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
178 6,411,358.0 1,826,537.8 22.60

179 6,411,376.5 1,826,516.6 22.60

180 6,411,374.5 1,826,489.8 22.60

181 6,411,374.0 1,826,489.0 22.60

182 6,411,423.0 1,826,432.2 22.60

 Terrain Line20 183 6,411,329.5 1,826,539.8 11.40

184 6,411,358.5 1,826,538.2 11.40

185 6,411,377.0 1,826,517.2 11.20

186 6,411,375.5 1,826,490.0 11.20

 Terrain Line21 192 6,411,679.5 1,826,273.0 16.00

193 6,411,721.0 1,826,312.5 22.00

194 6,411,747.0 1,826,336.9 25.50

195 6,411,698.5 1,826,392.8 27.00

196 6,411,651.5 1,826,447.4 27.30

197 6,411,606.5 1,826,499.4 27.60

198 6,411,576.0 1,826,470.1 21.00

199 6,411,551.0 1,826,446.4 16.00

 Terrain Line22 200 6,411,679.0 1,826,273.8 14.80

201 6,411,720.5 1,826,313.2 14.40

202 6,411,745.5 1,826,336.9 14.40

203 6,411,698.0 1,826,392.2 15.30

204 6,411,650.5 1,826,446.8 17.00

205 6,411,606.5 1,826,497.9 18.20

206 6,411,576.5 1,826,469.4 17.10

207 6,411,552.0 1,826,445.8 15.30

 Terrain Line23 211 6,411,375.0 1,826,473.8 22.60

212 6,411,406.5 1,826,437.1 22.50

213 6,411,402.0 1,826,432.0 22.50

214 6,411,400.0 1,826,404.2 22.50

215 6,411,418.5 1,826,383.0 22.50

216 6,411,426.0 1,826,382.2 22.50

236 6,411,425.0 1,826,368.1 22.40

 Terrain Line24 218 6,411,383.5 1,826,490.2 13.30

219 6,411,431.0 1,826,435.2 13.30

 Terrain Line25 225 6,411,552.0 1,826,445.4 15.20

220 6,411,548.0 1,826,440.6 15.00

221 6,411,530.5 1,826,423.8 14.00
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
222 6,411,480.0 1,826,374.8 15.60

223 6,411,455.5 1,826,351.1 18.00

224 6,411,416.0 1,826,311.8 22.40

 Terrain Line26 226 6,411,512.5 1,826,450.2 14.00

227 6,411,465.5 1,826,405.5 13.30

228 6,411,438.5 1,826,380.2 19.00

229 6,411,393.0 1,826,335.9 22.30

 Terrain Line27 230 6,411,406.5 1,826,437.1 22.50

231 6,411,416.0 1,826,426.5 18.30

232 6,411,414.0 1,826,409.6 18.30

233 6,411,426.5 1,826,396.1 18.00

234 6,411,442.0 1,826,394.8 18.00

235 6,411,441.5 1,826,384.5 19.00
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RESULTS: SOUND LEVELS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes  20 September 2015                            
Eric Moskus/Peter Hardie  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  Santa Monica Pier Bridge Replacement                          
RUN:  Future (2025) Build (Access Scenario 1)                       
BARRIER DESIGN:   INPUT HEIGHTS                                             Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                           of a different type with approval of FHWA.

Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 M1-ST1 9 1 0.0 49.7 66 49.7 10  ---- 49.7 0.0 8 -8.0

 M2 10 1 0.0 40.2 66 40.2 10  ---- 40.2 0.0 8 -8.0

 M3 11 1 0.0 41.7 66 41.7 10  ---- 41.7 0.0 8 -8.0

 M4 12 1 0.0 42.9 66 42.9 10  ---- 42.9 0.0 8 -8.0

 M5 15 1 0.0 45.2 66 45.2 10  ---- 45.2 0.0 8 -8.0

 M6-ST2 16 1 0.0 51.2 66 51.2 10  ---- 51.2 0.0 8 -8.0

 M7-ST3 17 1 0.0 60.3 66 60.3 10  ---- 60.3 0.0 8 -8.0

 M8 18 1 0.0 59.5 66 59.5 10  ---- 59.5 0.0 8 -8.0

 M9 19 1 0.0 60.7 66 60.7 10  ---- 60.7 0.0 8 -8.0

 M10 20 1 0.0 54.8 66 54.8 10  ---- 54.8 0.0 8 -8.0

 M11 25 1 0.0 56.6 66 56.6 10  ---- 56.6 0.0 8 -8.0

 M12 26 1 0.0 61.1 66 61.1 10  ---- 61.1 0.0 8 -8.0

 M13 28 1 0.0 61.5 66 61.5 10  ---- 61.5 0.0 8 -8.0

 M14 29 1 0.0 61.6 66 61.6 10  ---- 61.6 0.0 8 -8.0

 M15 30 1 0.0 61.1 66 61.1 10  ---- 61.1 0.0 8 -8.0

 M16 31 1 0.0 61.5 66 61.5 10  ---- 61.5 0.0 8 -8.0

 M17-ST4 32 1 0.0 61.9 66 61.9 10  ---- 61.9 0.0 8 -8.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 17 0.0 0.0 0.0

 All Impacted 0 0.0 0.0 0.0

 All that meet NR Goal 0 0.0 0.0 0.0
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes    20 September 2015          
Eric Moskus/Peter Hardie    TNM 2.5                        

INPUT: ROADWAYS  Average pavement type shall be used unless
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                         a State highway agency substantiates the use
RUN: Future (2025) Build (Access Scenario 2)                      of a different type with the approval of FHWA

Roadway Points
Name Width Name No. Coordinates (pavement) Flow Control Segment

X Y Z Control Speed Percent Pvmt On
Device Constraint Vehicles Type Struct?

Affected
ft ft ft ft mph %

 WB Ocean LN2 16.0  point217 217 6,412,120.0 1,826,496.4 55.30  Average  

 point216 216 6,412,051.5 1,826,569.1 55.50  Average  

 point427 427 6,412,040.0 1,826,581.2 55.62

 WB Ocean LN1 16.0  point226 226 6,412,112.5 1,826,491.8 55.30  Average  

 point225 225 6,412,043.5 1,826,563.9 55.50  Average  

 point428 428 6,412,032.0 1,826,575.8 55.62

 Centerline Filler 20.0  point235 235 6,412,106.0 1,826,485.1 55.30  Average  

 point234 234 6,412,032.5 1,826,552.6 55.50  Average  

 point233 233 6,411,963.0 1,826,624.9 56.20  Average  

 point232 232 6,411,890.0 1,826,693.1 56.80  Average  

 point231 231 6,411,822.0 1,826,766.4 56.90  Average  

 point230 230 6,411,752.0 1,826,837.6 57.30  Average  

 point229 229 6,411,681.5 1,826,908.8 57.60  Average  

 point228 228 6,411,609.5 1,826,978.1 58.20  Average  

 point227 227 6,411,538.5 1,827,048.6 59.60

 EB Ocean LN1 16.0  point236 236 6,411,531.0 1,827,043.1 60.00  Average  

 point237 237 6,411,602.0 1,826,972.8 58.50  Average  

 point238 238 6,411,673.5 1,826,903.0 57.60  Average  

 point443 443 6,411,685.0 1,826,891.0 57.53

 EB Ocean LN2 16.0  point245 245 6,411,522.0 1,827,036.4 59.80  Average  

 point246 246 6,411,593.5 1,826,966.6 58.60  Average  

 point247 247 6,411,664.0 1,826,895.9 57.50  Average  

 point446 446 6,411,676.0 1,826,884.0 57.25

 EB Moomat Ahiko Way RT LN1 16.0  point257 257 6,411,782.0 1,826,589.2 53.50  Average  

 point256 256 6,411,831.5 1,826,593.4 54.10  Average  

 point255 255 6,411,882.0 1,826,602.0 54.50  Average  

 point254 254 6,411,900.0 1,826,606.0 54.80
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 WB Moomat Ahiko Way Ln1 20.0  point288 288 6,411,862.0 1,826,645.1 57.50  Average  

 point287 287 6,411,815.5 1,826,630.0 54.20  Average  

 point286 286 6,411,765.5 1,826,629.1 52.40  Average  

 point285 285 6,411,716.0 1,826,635.2 50.40  Average  

 point284 284 6,411,668.0 1,826,649.1 47.90  Average  

 point283 283 6,411,622.0 1,826,669.8 45.40  Average  

 point282 282 6,411,580.5 1,826,697.1 43.20  Average  

 point281 281 6,411,542.0 1,826,729.0 40.80  Average  

 point280 280 6,411,534.0 1,826,735.5 40.40

 WB Moomat Ahiko Way Ln2 16.0  point296 296 6,411,850.5 1,826,660.0 55.60  Average  

 point295 295 6,411,815.5 1,826,646.2 54.00  Average  

 point294 294 6,411,765.5 1,826,643.1 52.00  Average  

 point293 293 6,411,716.0 1,826,649.2 49.70  Average  

 point292 292 6,411,672.0 1,826,664.2 47.50  Average  

 point291 291 6,411,624.5 1,826,685.0 44.50  Average  

 point290 290 6,411,580.5 1,826,711.0 42.50  Average  

 point289 289 6,411,542.0 1,826,742.9 40.40

 Access Rd 16.0  point303 303 6,411,595.5 1,826,708.4 43.00  Average  

 point302 302 6,411,575.5 1,826,732.0 41.00  Average  

 point301 301 6,411,577.0 1,826,755.2 41.00  Average  

 point300 300 6,411,587.5 1,826,774.5 44.00  Average  

 point299 299 6,411,608.5 1,826,793.9 48.00  Average  

 point298 298 6,411,631.5 1,826,815.5 52.00  Average  

 point297 297 6,411,667.0 1,826,850.4 56.00

 Roadway51 12.0  point324 324 6,411,579.0 1,826,819.1 57.20  Average  

 point325 325 6,411,569.0 1,826,809.6 57.50  Average Y

 point326 326 6,411,507.0 1,826,749.8 58.30  Average Y

 point327 327 6,411,435.0 1,826,680.2 51.00  Average Y

 point328 328 6,411,363.0 1,826,611.0 40.80  Average Y

 point329 329 6,411,323.0 1,826,572.6 35.30  Average Y

 point384 384 6,411,307.0 1,826,557.1 32.80  Average  

 point330 330 6,411,291.0 1,826,541.6 30.50  Average  

 point331 331 6,411,219.0 1,826,472.0 22.20

 WB Moomat Ahiko Way Ln1_! 16.0  point374 374 6,411,510.0 1,826,762.8 41.00  Average  

 point373 373 6,411,451.0 1,826,843.6 46.40  Average  

 point372 372 6,411,390.5 1,826,923.0 49.90  Average  

 point371 371 6,411,329.5 1,827,002.5 46.50

 WB Moomat Ahiko Way Ln2_1 16.0  point378 378 6,411,519.0 1,826,770.5 40.70  Average  

 point377 377 6,411,459.0 1,826,850.8 46.40  Average  

 point376 376 6,411,399.5 1,826,931.0 49.90  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point375 375 6,411,338.5 1,827,010.2 47.10

 WB Apian Way 24.0  point347 347 6,411,770.0 1,826,356.2 26.60  Average  

 point343 343 6,411,754.5 1,826,373.6 26.00  Average  

 point342 342 6,411,688.5 1,826,448.8 27.50  Average  

 point341 341 6,411,623.5 1,826,524.9 27.00

 EB Apian Way 16.0  point332 332 6,411,467.0 1,826,670.4 26.40  Average  

 point333 333 6,411,475.5 1,826,661.8 26.40  Average  

 point334 334 6,411,544.0 1,826,589.1 26.90  Average  

 point335 335 6,411,613.0 1,826,516.5 27.40

 Seaside Terr Ln 1 SB 16.0  point351 351 6,411,966.5 1,826,538.5 54.10  Average  

 point350 350 6,411,894.0 1,826,469.2 44.00  Average  

 point349 349 6,411,822.0 1,826,400.1 33.00  Average  

 point360 360 6,411,809.5 1,826,388.5 31.30  Average  

 point361 361 6,411,786.5 1,826,367.5 27.80

 Seaside Terr Ln 2 SB 16.0  point359 359 6,411,973.5 1,826,530.5 54.10  Average  

 point358 358 6,411,901.5 1,826,461.4 44.00  Average  

 point357 357 6,411,829.0 1,826,392.2 33.00  Average  

 point362 362 6,411,816.5 1,826,380.5 31.30  Average  

 point363 363 6,411,793.0 1,826,358.9 27.80  Average  

 point395 395 6,411,774.0 1,826,340.2 26.30

 Seaside Terr Ln 1 NB 16.0  point401 401 6,411,689.5 1,826,239.1 15.00  Average  

 point400 400 6,411,711.5 1,826,259.4 17.60  Average  

 point399 399 6,411,781.5 1,826,330.8 26.00

 Pier On 10.0  point321 321 6,411,653.5 1,826,872.5 56.70  Average  

 point312 312 6,411,588.0 1,826,810.8 57.20  Average  

 point313 313 6,411,577.5 1,826,800.8 57.50  Average Y

 point314 314 6,411,516.0 1,826,741.5 58.30  Average Y

 point315 315 6,411,444.0 1,826,672.1 51.00  Average Y

 point316 316 6,411,371.5 1,826,602.9 40.80  Average Y

 point317 317 6,411,331.5 1,826,564.4 35.30  Average Y

 point382 382 6,411,315.5 1,826,549.0 32.80  Average  

 point318 318 6,411,299.5 1,826,533.6 30.50  Average  

 point319 319 6,411,228.0 1,826,463.6 22.20

 Pier Off 10.0  point311 311 6,411,234.5 1,826,456.1 22.20  Average  

 point310 310 6,411,306.0 1,826,526.1 30.40  Average  

 point383 383 6,411,322.0 1,826,541.6 32.70  Average Y

 point309 309 6,411,339.0 1,826,557.8 35.00  Average Y

 point308 308 6,411,378.0 1,826,595.4 40.70  Average Y

 point307 307 6,411,450.0 1,826,664.6 50.80  Average Y

 point306 306 6,411,522.0 1,826,734.0 58.30  Average Y
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point305 305 6,411,584.5 1,826,793.8 57.50  Average  

 point322 322 6,411,594.5 1,826,803.2 57.20  Average  

 point323 323 6,411,660.0 1,826,866.2 56.71

 EB Moomat Ahiko Way LN2 12.0  point268 268 6,411,512.5 1,826,715.8 40.47  Average  

 point267 267 6,411,549.0 1,826,685.9 42.70  Average  

 point266 266 6,411,592.0 1,826,655.4 45.30  Average  

 point265 265 6,411,636.5 1,826,631.8 47.60  Average  

 point264 264 6,411,683.0 1,826,612.2 49.80  Average  

 point263 263 6,411,730.5 1,826,600.4 51.90  Average  

 point261 261 6,411,782.0 1,826,595.5 53.30  Average  

 point260 260 6,411,831.5 1,826,599.5 54.20  Average  

 point259 259 6,411,880.5 1,826,610.9 54.90  Average  

 point258 258 6,411,892.5 1,826,614.9 55.00

 EB Moomat Ahiko Way LT LN1 20.0  point279 279 6,411,520.5 1,826,723.5 40.47  Average  

 point278 278 6,411,556.5 1,826,693.6 42.70  Average  

 point277 277 6,411,600.0 1,826,663.0 45.20  Average  

 point276 276 6,411,645.0 1,826,640.5 47.50  Average  

 point275 275 6,411,693.0 1,826,623.9 49.60  Average  

 point274 274 6,411,744.0 1,826,612.8 52.20  Average  

 point381 381 6,411,776.5 1,826,610.4 53.30  Average  

 point271 271 6,411,827.0 1,826,610.6 54.40  Average  

 point270 270 6,411,873.0 1,826,623.8 55.30  Average  

 point269 269 6,411,880.0 1,826,627.6 55.40

 WB Ocean LN2-2 16.0  point388 388 6,411,946.0 1,826,676.2 56.50  Average  

 point214 214 6,411,910.0 1,826,710.9 56.80  Average  

 point213 213 6,411,838.0 1,826,780.1 56.90  Average  

 point212 212 6,411,767.0 1,826,850.6 57.30  Average  

 point437 437 6,411,708.0 1,826,909.0 57.55

 WB Ocean LN1-2 16.0  point389 389 6,411,935.0 1,826,668.6 56.50  Average  

 point223 223 6,411,897.0 1,826,702.1 56.80  Average  

 point222 222 6,411,831.0 1,826,771.1 56.90  Average  

 point221 221 6,411,759.0 1,826,843.4 57.30  Average  

 point440 440 6,411,700.0 1,826,903.5 57.55

 EB Ocean LN2-2 16.0  point392 392 6,411,907.0 1,826,644.2 56.20  Average  

 point251 251 6,411,942.0 1,826,608.1 55.90  Average  

 point430 430 6,411,999.5 1,826,548.0 55.15

 EB Ocean LN1-2 16.0  point393 393 6,411,917.0 1,826,651.2 56.60  Average  

 point242 242 6,411,951.5 1,826,615.2 56.40  Average  

 point429 429 6,412,009.0 1,826,555.2 55.65

 WB Apian Way (2) 14.0  point402 402 6,411,859.5 1,826,250.6 25.00  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 point403 403 6,411,800.0 1,826,319.8 25.60  Average  

 point404 404 6,411,788.0 1,826,333.8 26.20

 EB Apian Way (2) 14.0  point405 405 6,411,778.0 1,826,323.5 25.50  Average  

 point406 406 6,411,790.0 1,826,309.4 25.10  Average  

 point407 407 6,411,849.0 1,826,240.4 24.90

 Seaside Terr Ln 1 NB-2 16.0  point408 408 6,411,781.5 1,826,330.8 26.00  Average  

 point365 365 6,411,801.0 1,826,351.0 27.40  Average  

 point352 352 6,411,824.5 1,826,372.6 30.50  Average  

 point353 353 6,411,837.0 1,826,384.2 32.30  Average  

 point354 354 6,411,909.5 1,826,453.4 43.50  Average  

 point355 355 6,411,981.5 1,826,522.6 54.00

 Seaside Terr Ln 2 SB-2 16.0  point409 409 6,411,774.0 1,826,340.2 26.30  Average  

 point396 396 6,411,701.5 1,826,271.2 17.70  Average  

 point397 397 6,411,680.0 1,826,250.6 15.00

 EB Moomat Ahiko Way LN2 (2) 12.0  point410 410 6,411,259.0 1,826,934.4 22.60  Average  

 point411 411 6,411,334.5 1,826,868.9 27.30  Average  

 point412 412 6,411,410.0 1,826,803.5 33.00  Average  

 point413 413 6,411,486.5 1,826,738.8 38.60

 EB Moomat Ahiko Way LT LN1 (2) 12.0  point414 414 6,411,265.0 1,826,941.0 22.40  Average  

 point415 415 6,411,342.0 1,826,877.2 27.20  Average  

 point416 416 6,411,418.0 1,826,812.4 32.90  Average  

 point417 417 6,411,494.0 1,826,747.5 38.50

 WB Ocean LN2-2 16.0  point431 431 6,412,040.0 1,826,581.2 55.62  Average  

 point215 215 6,411,982.5 1,826,641.8 56.20  Average  

 0 6,411,946.0 1,826,676.2 56.50

 WB Ocean LN1-2 16.0  point432 432 6,412,032.0 1,826,575.8 55.62  Average  

 point224 224 6,411,973.0 1,826,635.1 56.20  Average  

 0 6,411,935.0 1,826,668.6 56.50

 EB Ocean LN1-2-2 16.0  point433 433 6,412,009.0 1,826,555.2 55.65  Average  

 point243 243 6,412,020.5 1,826,543.2 55.50  Average  

 0 6,412,091.5 1,826,472.9 55.20

 EB Ocean LN2-2-2 16.0  point434 434 6,411,999.5 1,826,548.0 55.15  Average  

 point252 252 6,412,011.0 1,826,536.0 55.00  Average  

 0 6,412,082.0 1,826,465.6 54.70

 WB Ocean LN2-2-2 16.0  point447 447 6,411,708.0 1,826,909.0 57.55  Average  

 point211 211 6,411,696.0 1,826,920.6 57.60  Average  

 point210 210 6,411,626.0 1,826,991.9 58.20  Average  

 point209 209 6,411,554.0 1,827,061.2 59.60

 WB Ocean LN1-2-2 16.0  point448 448 6,411,700.0 1,826,903.5 57.55  Average  

 point220 220 6,411,688.0 1,826,915.6 57.60  Average  
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
 0 6,411,618.0 1,826,985.1 58.20  Average  

 point219 219 6,411,546.0 1,827,055.4 59.60

 EB Ocean LN1-2 16.0  point449 449 6,411,685.0 1,826,891.0 57.53  Average  

 point239 239 6,411,743.0 1,826,831.2 57.20  Average  

 point240 240 6,411,814.0 1,826,760.9 57.10  Average  

 0 6,411,882.0 1,826,687.4 56.80  Average  

 point241 241 6,411,917.0 1,826,651.2 56.60

 EB Ocean LN2-2 16.0  point450 450 6,411,676.0 1,826,884.0 57.25  Average  

 point248 248 6,411,735.0 1,826,825.1 56.00  Average  

 point249 249 6,411,805.5 1,826,754.4 56.70  Average  

 0 6,411,872.5 1,826,680.2 56.50  Average  

 point250 250 6,411,907.0 1,826,644.2 56.20

 EB Apian Way-2 16.0  point451 451 6,411,613.0 1,826,516.5 27.40  Average  

 point336 336 6,411,678.0 1,826,440.5 27.00  Average  

 point344 344 6,411,743.5 1,826,365.0 26.60  Average  

 point345 345 6,411,759.5 1,826,347.4 26.20

 WB Apian Way-2 24.0  point452 452 6,411,623.5 1,826,524.9 27.00  Average  

 point340 340 6,411,556.5 1,826,599.1 26.90  Average  

 point339 339 6,411,487.5 1,826,671.8 26.70  Average  

 point338 338 6,411,479.5 1,826,680.5 26.90

 Moss Ave SB 12.0 STA95+25 453 6,411,596.5 1,826,517.2 27.30  Average Y

STA95+50 454 6,411,579.5 1,826,501.8 27.40  Average Y

STA95+75 455 6,411,561.5 1,826,484.6 28.30  Average Y

STA96+00 456 6,411,543.0 1,826,467.4 29.00  Average Y

STA96+22 457 6,411,526.5 1,826,451.8 29.20  Average Y

STA96+50 458 6,411,507.0 1,826,432.8 29.00  Average Y

STA97+00 459 6,411,471.5 1,826,397.9 26.00  Average Y

STA97+25 460 6,411,453.5 1,826,380.4 25.10  Average Y

STA97+50 461 6,411,435.5 1,826,362.9 23.10  Average Y

STA97+75 462 6,411,418.0 1,826,345.5 22.70  Average  

STA98+00 463 6,411,400.0 1,826,328.0 22.40

 Moss Ave NB 12.0 STA98+00 464 6,411,411.5 1,826,317.4 22.40  Average  

STA97+75 465 6,411,429.5 1,826,334.9 22.70  Average  

STA97+50 466 6,411,447.5 1,826,352.4 23.10  Average Y

STA97+25 467 6,411,465.0 1,826,369.8 25.10  Average Y

STA97+00 468 6,411,483.0 1,826,387.2 26.00  Average Y

STA96+50 469 6,411,519.0 1,826,422.2 29.00  Average Y

STA96+22 470 6,411,538.0 1,826,441.1 29.20  Average Y

STA96+00 471 6,411,555.0 1,826,456.9 29.00  Average Y

STA95+75 472 6,411,573.0 1,826,474.0 28.30  Average Y
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INPUT: ROADWAYS Santa Monica Pier Bridge Replacement
STA95+50 473 6,411,591.5 1,826,491.1 27.40  Average Y

STA95+25 474 6,411,608.0 1,826,506.8 27.30
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015                                      
Eric Moskus/Peter Hardie   TNM 2.5                                                         

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                   
RUN: Future (2025) Build (Access Scenario 2)                  

Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 WB Ocean LN2   point217 217 635 30 13 30 7 30 0 0 0 0

  point216 216 635 30 13 30 7 30 0 0 0 0

  point427 427

 WB Ocean LN1   point226 226 635 30 13 30 6 30 0 0 0 0

  point225 225 635 30 13 30 6 30 0 0 0 0

  point428 428

 Centerline Filler   point235 235 0 0 0 0 0 0 0 0 0 0

  point234 234 0 0 0 0 0 0 0 0 0 0

  point233 233 0 0 0 0 0 0 0 0 0 0

  point232 232 0 0 0 0 0 0 0 0 0 0

  point231 231 0 0 0 0 0 0 0 0 0 0

  point230 230 0 0 0 0 0 0 0 0 0 0

  point229 229 0 0 0 0 0 0 0 0 0 0

  point228 228 0 0 0 0 0 0 0 0 0 0

  point227 227

 EB Ocean LN1   point236 236 557 30 12 30 6 30 0 0 0 0

  point237 237 557 30 12 30 6 30 0 0 0 0

  point238 238 557 30 12 30 6 30 0 0 0 0

  point443 443

 EB Ocean LN2   point245 245 558 30 11 30 6 30 0 0 0 0

  point246 246 558 30 11 30 6 30 0 0 0 0

  point247 247 558 30 11 30 6 30 0 0 0 0

  point446 446

 EB Moomat Ahiko Way RT LN1   point257 257 0 0 0 0 0 0 0 0 0 0

  point256 256 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point255 255 0 0 0 0 0 0 0 0 0 0

  point254 254

 WB Moomat Ahiko Way Ln1   point288 288 230 35 5 35 3 35 0 0 0 0

  point287 287 230 35 5 35 3 35 0 0 0 0

  point286 286 230 35 5 35 3 35 0 0 0 0

  point285 285 230 35 5 35 3 35 0 0 0 0

  point284 284 230 35 5 35 3 35 0 0 0 0

  point283 283 230 35 5 35 3 35 0 0 0 0

  point282 282 230 35 5 35 3 35 0 0 0 0

  point281 281 230 35 5 35 3 35 0 0 0 0

  point280 280

 WB Moomat Ahiko Way Ln2   point296 296 231 35 5 35 2 35 0 0 0 0

  point295 295 231 35 5 35 2 35 0 0 0 0

  point294 294 231 35 5 35 2 35 0 0 0 0

  point293 293 231 35 5 35 2 35 0 0 0 0

  point292 292 231 35 5 35 2 35 0 0 0 0

  point291 291 231 35 5 35 2 35 0 0 0 0

  point290 290 231 35 5 35 2 35 0 0 0 0

  point289 289

 Access Rd   point303 303 0 0 0 0 0 0 0 0 0 0

  point302 302 0 0 0 0 0 0 0 0 0 0

  point301 301 0 0 0 0 0 0 0 0 0 0

  point300 300 0 0 0 0 0 0 0 0 0 0

  point299 299 0 0 0 0 0 0 0 0 0 0

  point298 298 0 0 0 0 0 0 0 0 0 0

  point297 297

 Roadway51   point324 324 0 0 0 0 0 0 0 0 0 0

  point325 325 0 0 0 0 0 0 0 0 0 0

  point326 326 0 0 0 0 0 0 0 0 0 0

  point327 327 0 0 0 0 0 0 0 0 0 0

  point328 328 0 0 0 0 0 0 0 0 0 0

  point329 329 0 0 0 0 0 0 0 0 0 0

  point384 384 0 0 0 0 0 0 0 0 0 0

  point330 330 0 0 0 0 0 0 0 0 0 0

  point331 331

 WB Moomat Ahiko Way Ln1_!   point374 374 230 35 5 35 3 35 0 0 0 0

  point373 373 230 35 5 35 3 35 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point372 372 230 35 5 35 3 35 0 0 0 0

  point371 371

 WB Moomat Ahiko Way Ln2_1   point378 378 231 35 5 35 2 35 0 0 0 0

  point377 377 231 35 5 35 2 35 0 0 0 0

  point376 376 231 35 5 35 2 35 0 0 0 0

  point375 375

 WB Apian Way   point347 347 341 25 7 25 4 25 0 0 0 0

  point343 343 341 25 7 25 4 25 0 0 0 0

  point342 342 341 25 7 25 4 25 0 0 0 0

  point341 341

 EB Apian Way   point332 332 20 25 0 0 0 0 0 0 0 0

  point333 333 20 25 0 0 0 0 0 0 0 0

  point334 334 20 25 0 0 0 0 0 0 0 0

  point335 335

 Seaside Terr Ln 1 SB   point351 351 172 25 4 25 2 25 0 0 0 0

  point350 350 172 25 4 25 2 25 0 0 0 0

  point349 349 172 25 4 25 2 25 0 0 0 0

  point360 360 172 25 4 25 2 25 0 0 0 0

  point361 361

 Seaside Terr Ln 2 SB   point359 359 172 25 3 25 2 25 0 0 0 0

  point358 358 172 25 3 25 2 25 0 0 0 0

  point357 357 172 25 3 25 2 25 0 0 0 0

  point362 362 172 25 3 25 2 25 0 0 0 0

  point363 363 172 25 3 25 2 25 0 0 0 0

  point395 395

 Seaside Terr Ln 1 NB   point401 401 48 25 1 25 1 25 0 0 0 0

  point400 400 48 25 1 25 1 25 0 0 0 0

  point399 399

 Pier On   point321 321 0 0 0 0 0 0 0 0 0 0

  point312 312 0 0 0 0 0 0 0 0 0 0

  point313 313 0 0 0 0 0 0 0 0 0 0

  point314 314 0 0 0 0 0 0 0 0 0 0

  point315 315 0 0 0 0 0 0 0 0 0 0

  point316 316 0 0 0 0 0 0 0 0 0 0

  point317 317 0 0 0 0 0 0 0 0 0 0

  point382 382 0 0 0 0 0 0 0 0 0 0

  point318 318 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point319 319

 Pier Off   point311 311 0 0 0 0 0 0 0 0 0 0

  point310 310 0 0 0 0 0 0 0 0 0 0

  point383 383 0 0 0 0 0 0 0 0 0 0

  point309 309 0 0 0 0 0 0 0 0 0 0

  point308 308 0 0 0 0 0 0 0 0 0 0

  point307 307 0 0 0 0 0 0 0 0 0 0

  point306 306 0 0 0 0 0 0 0 0 0 0

  point305 305 0 0 0 0 0 0 0 0 0 0

  point322 322 0 0 0 0 0 0 0 0 0 0

  point323 323

 EB Moomat Ahiko Way LN2   point268 268 460 35 10 35 4 35 0 0 0 0

  point267 267 460 35 10 35 4 35 0 0 0 0

  point266 266 460 35 10 35 4 35 0 0 0 0

  point265 265 460 35 10 35 4 35 0 0 0 0

  point264 264 460 35 10 35 4 35 0 0 0 0

  point263 263 460 35 10 35 4 35 0 0 0 0

  point261 261 460 35 10 35 4 35 0 0 0 0

  point260 260 460 35 10 35 4 35 0 0 0 0

  point259 259 460 35 10 35 4 35 0 0 0 0

  point258 258

 EB Moomat Ahiko Way LT LN1   point279 279 461 35 9 35 5 35 0 0 0 0

  point278 278 461 35 9 35 5 35 0 0 0 0

  point277 277 461 35 9 35 5 35 0 0 0 0

  point276 276 461 35 9 35 5 35 0 0 0 0

  point275 275 461 35 9 35 5 35 0 0 0 0

  point274 274 461 35 9 35 5 35 0 0 0 0

  point381 381 461 35 9 35 5 35 0 0 0 0

  point271 271 461 35 9 35 5 35 0 0 0 0

  point270 270 461 35 9 35 5 35 0 0 0 0

  point269 269

 WB Ocean LN2-2   point388 388 563 30 12 30 6 30 0 0 0 0

  point214 214 563 30 12 30 6 30 0 0 0 0

  point213 213 563 30 12 30 6 30 0 0 0 0

  point212 212 563 30 12 30 6 30 0 0 0 0

  point437 437

 WB Ocean LN1-2   point389 389 563 30 11 30 6 30 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point223 223 563 30 11 30 6 30 0 0 0 0

  point222 222 563 30 11 30 6 30 0 0 0 0

  point221 221 563 30 11 30 6 30 0 0 0 0

  point440 440

 EB Ocean LN2-2   point392 392 1007 30 21 30 10 30 0 0 0 0

  point251 251 1007 30 21 30 10 30 0 0 0 0

  point430 430

 EB Ocean LN1-2   point393 393 1006 30 21 30 11 30 0 0 0 0

  point242 242 1006 30 21 30 11 30 0 0 0 0

  point429 429

 WB Apian Way (2)   point402 402 311 25 6 25 3 25 0 0 0 0

  point403 403 311 25 6 25 3 25 0 0 0 0

  point404 404

 EB Apian Way (2)   point405 405 196 25 4 25 2 25 0 0 0 0

  point406 406 196 25 4 25 2 25 0 0 0 0

  point407 407

 Seaside Terr Ln 1 NB-2   point408 408 268 25 6 25 3 25 0 0 0 0

  point365 365 268 25 6 25 3 25 0 0 0 0

  point352 352 268 25 6 25 3 25 0 0 0 0

  point353 353 268 25 6 25 3 25 0 0 0 0

  point354 354 268 25 6 25 3 25 0 0 0 0

  point355 355

 Seaside Terr Ln 2 SB-2   point409 409 21 25 0 0 0 0 0 0 0 0

  point396 396 21 25 0 0 0 0 0 0 0 0

  point397 397

 EB Moomat Ahiko Way LN2 (2)   point410 410 460 35 10 35 4 35 0 0 0 0

  point411 411 460 35 10 35 4 35 0 0 0 0

  point412 412 460 35 10 35 4 35 0 0 0 0

  point413 413

 EB Moomat Ahiko Way LT LN1 (2)   point414 414 461 35 9 35 5 35 0 0 0 0

  point415 415 461 35 9 35 5 35 0 0 0 0

  point416 416 461 35 9 35 5 35 0 0 0 0

  point417 417

 WB Ocean LN2-2   point431 431 621 30 13 30 7 30 0 0 0 0

  point215 215 621 30 13 30 7 30 0 0 0 0

  0

 WB Ocean LN1-2   point432 432 621 30 13 30 6 30 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  point224 224 621 30 13 30 6 30 0 0 0 0

  0

 EB Ocean LN1-2-2   point433 433 954 30 20 30 10 30 0 0 0 0

  point243 243 954 30 20 30 10 30 0 0 0 0

  0

 EB Ocean LN2-2-2   point434 434 955 30 19 30 10 30 0 0 0 0

  point252 252 955 30 19 30 10 30 0 0 0 0

  0

 WB Ocean LN2-2-2   point447 447 641 30 13 30 7 30 0 0 0 0

  point211 211 641 30 13 30 7 30 0 0 0 0

  point210 210 641 30 13 30 7 30 0 0 0 0

  point209 209

 WB Ocean LN1-2-2   point448 448 641 30 13 30 6 30 0 0 0 0

  point220 220 641 30 13 30 6 30 0 0 0 0

  0 641 30 13 30 6 30 0 0 0 0

  point219 219

 EB Ocean LN1-2   point449 449 719 30 15 30 8 30 0 0 0 0

  point239 239 719 30 15 30 8 30 0 0 0 0

  point240 240 719 30 15 30 8 30 0 0 0 0

  0 719 30 15 30 8 30 0 0 0 0

  point241 241

 EB Ocean LN2-2   point450 450 719 30 15 30 7 30 0 0 0 0

  point248 248 719 30 15 30 7 30 0 0 0 0

  point249 249 719 30 15 30 7 30 0 0 0 0

  0 719 30 15 30 7 30 0 0 0 0

  point250 250

 EB Apian Way-2   point451 451 123 25 3 25 1 25 0 0 0 0

  point336 336 123 25 3 25 1 25 0 0 0 0

  point344 344 123 25 3 25 1 25 0 0 0 0

  point345 345

 WB Apian Way-2   point452 452 245 25 5 25 3 25 0 0 0 0

  point340 340 245 25 5 25 3 25 0 0 0 0

  point339 339 245 25 5 25 3 25 0 0 0 0

  point338 338

 Moss Ave SB   STA95+25 453 99 25 0 0 0 0 0 0 0 0

  STA95+50 454 99 25 0 0 0 0 0 0 0 0

  STA95+75 455 99 25 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes Santa Monica Pier Bridge Replacement
  STA96+00 456 99 25 0 0 0 0 0 0 0 0

  STA96+22 457 99 25 0 0 0 0 0 0 0 0

  STA96+50 458 99 25 0 0 0 0 0 0 0 0

  STA97+00 459 99 25 0 0 0 0 0 0 0 0

  STA97+25 460 99 25 0 0 0 0 0 0 0 0

  STA97+50 461 99 25 0 0 0 0 0 0 0 0

  STA97+75 462 99 25 0 0 0 0 0 0 0 0

  STA98+00 463

 Moss Ave NB   STA98+00 464 107 25 0 0 0 0 0 0 0 0

  STA97+75 465 107 25 0 0 0 0 0 0 0 0

  STA97+50 466 107 25 0 0 0 0 0 0 0 0

  STA97+25 467 107 25 0 0 0 0 0 0 0 0

  STA97+00 468 107 25 0 0 0 0 0 0 0 0

  STA96+50 469 107 25 0 0 0 0 0 0 0 0

  STA96+22 470 107 25 0 0 0 0 0 0 0 0

  STA96+00 471 107 25 0 0 0 0 0 0 0 0

  STA95+75 472 107 25 0 0 0 0 0 0 0 0

  STA95+50 473 107 25 0 0 0 0 0 0 0 0

  STA95+25 474
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INPUT: RECEIVERS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes    20 September 2015     
Eric Moskus/Peter Hardie    TNM 2.5                  

INPUT: RECEIVERS  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                          
RUN: Future (2025) Build (Access Scenario 2)                       

Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active

X Y Z above Existing Impact Criteria NR in
Ground LAeq1h LAeq1h Sub'l Goal Calc.

ft ft ft ft dBA dBA dB dB

 M1-ST1 9 1 6,411,366.0 1,826,506.0 22.50 5.00 0.00 66 10.0 8.0 Y 

 M2 10 1 6,411,412.5 1,826,549.2 13.70 5.00 0.00 66 10.0 8.0 Y 

 M3 11 1 6,411,437.5 1,826,520.1 13.60 5.00 0.00 66 10.0 8.0 Y 

 M4 12 1 6,411,458.5 1,826,498.4 13.40 5.00 0.00 66 10.0 8.0 Y 

 M5 15 1 6,411,492.5 1,826,458.4 13.40 5.00 0.00 66 10.0 8.0 Y 

 M6-ST2 16 1 6,411,488.0 1,826,345.1 15.20 5.00 0.00 66 10.0 8.0 Y 

 M7-ST3 17 1 6,411,710.0 1,826,478.5 28.20 15.00 0.00 66 10.0 8.0 Y 

 M8 18 1 6,411,716.0 1,826,488.0 39.00 5.00 0.00 66 10.0 8.0 Y 

 M9 19 1 6,411,721.5 1,826,492.0 39.00 15.00 0.00 66 10.0 8.0 Y 

 M10 20 1 6,411,742.0 1,826,464.4 38.00 5.00 0.00 66 10.0 8.0 Y 

 M11 25 1 6,411,754.0 1,826,448.4 38.00 5.00 0.00 66 10.0 8.0 Y 

 M12 26 1 6,411,804.0 1,826,414.0 33.20 8.00 0.00 66 10.0 8.0 Y 

 M13 28 1 6,411,845.0 1,826,363.2 31.20 16.00 0.00 66 10.0 8.0 Y 

 M14 29 1 6,411,852.5 1,826,370.5 32.50 26.00 0.00 66 10.0 8.0 Y 

 M15 30 1 6,411,824.0 1,826,433.8 36.30 15.00 0.00 66 10.0 8.0 Y 

 M16 31 1 6,411,841.5 1,826,451.4 38.80 23.00 0.00 66 10.0 8.0 Y 

 M17-ST4 32 1 6,411,845.0 1,826,447.2 38.50 5.00 0.00 66 10.0 8.0 Y 
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015                                            
Eric Moskus/Peter Hardie   TNM 2.5                                                  

INPUT: BARRIERS  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement                         
RUN: Future (2025) Build (Access Scenario 2)              

Barrier Points
Name Type Height If Wall If Berm Add'tnl Name No. Coordinates (bottom) Height Segment

Min Max $ per $ per Top Run:Rise $ per X Y Z at Seg Ht Perturbs On Important
Unit Unit Width Unit Point Incre- #Up #Dn Struct? Reflec-
Area Vol. Length ment tions?

ft ft $/sq ft $/cu yd ft ft:ft $/ft ft ft ft ft ft

 Barrier13 W 0.00 99.99 0.00 0.00  point92 92 6,411,630.0 1,826,714.9 50.00 15.00 0.00 0 0   

 point93 93 6,411,623.0 1,826,719.1 50.00 15.00 0.00 0 0   

 point94 94 6,411,622.5 1,826,718.8 50.00 15.00 0.00 0 0   

 point95 95 6,411,606.0 1,826,730.1 50.00 15.00 0.00 0 0   

 point96 96 6,411,602.5 1,826,733.6 50.00 15.00 0.00 0 0   

 point97 97 6,411,600.5 1,826,739.4 50.00 15.00 0.00 0 0   

 point98 98 6,411,600.0 1,826,743.5 50.00 15.00 0.00 0 0   

 point99 99 6,411,601.0 1,826,749.1 50.00 15.00 0.00 0 0   

 point100 100 6,411,595.5 1,826,755.4 50.00 15.00 0.00 0 0   

 point101 101 6,411,638.0 1,826,796.5 50.00 15.00

 Barrier14 W 0.00 99.99 0.00 0.00  point102 102 6,411,810.0 1,826,709.5 47.00 25.00 0.00 0 0   

 point103 103 6,411,760.0 1,826,661.2 47.00 25.00 0.00 0 0   

 point104 104 6,411,715.5 1,826,669.2 47.00 25.00 0.00 0 0   

 point105 105 6,411,692.0 1,826,693.1 47.00 25.00

 Barrier15 W 0.00 99.99 0.00 0.00  point106 106 6,411,583.5 1,826,814.4 57.20 3.00 0.00 0 0   

 point107 107 6,411,573.5 1,826,804.9 57.50 3.00 0.00 0 0 Y  

 point108 108 6,411,511.5 1,826,745.0 58.30 3.00 0.00 0 0 Y  

 point109 109 6,411,439.5 1,826,675.5 51.00 3.00 0.00 0 0 Y  

 point110 110 6,411,367.5 1,826,606.0 40.80 3.00 0.00 0 0 Y  

 point111 111 6,411,327.5 1,826,567.5 35.30 3.00 0.00 0 0 Y  

 point194 194 6,411,311.5 1,826,552.6 32.80 3.00 0.00 0 0 Y  

 point112 112 6,411,295.5 1,826,536.6 30.50 3.00 0.00 0 0   

 point113 113 6,411,223.5 1,826,467.2 22.20 3.00

 Barrier16 W 0.00 99.99 0.00 0.00  point114 114 6,411,546.0 1,826,483.0 16.00 20.00 0.00 0 0   

 point115 115 6,411,512.5 1,826,450.6 16.00 20.00 0.00 0 0   

 point116 116 6,411,457.5 1,826,508.8 16.00 20.00 0.00 0 0   

 point117 117 6,411,461.0 1,826,512.4 16.00 20.00 0.00 0 0   

 point118 118 6,411,401.0 1,826,576.6 16.00 20.00 0.00 0 0   

 point119 119 6,411,430.0 1,826,604.8 16.00 20.00

 Barrier17 W 0.00 99.99 0.00 0.00  point208 208 6,411,716.5 1,826,484.1 39.00 20.00 0.00 0 0   

 point120 120 6,411,717.0 1,826,483.5 38.00 21.40 0.00 0 0   

 point121 121 6,411,721.0 1,826,479.2 38.00 21.40 0.00 0 0   

 point122 122 6,411,719.5 1,826,478.1 38.00 21.40 0.00 0 0   

 point123 123 6,411,728.5 1,826,468.1 38.00 21.40 0.00 0 0   

 point124 124 6,411,730.5 1,826,470.0 38.00 21.40 0.00 0 0   

 point125 125 6,411,735.5 1,826,464.9 38.00 21.40 0.00 0 0   

 point126 126 6,411,739.5 1,826,468.5 38.00 21.40 0.00 0 0   
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement
 point127 127 6,411,750.5 1,826,464.8 38.00 21.40 0.00 0 0   

 point128 128 6,411,752.5 1,826,470.9 38.00 21.40 0.00 0 0   

 point129 129 6,411,755.5 1,826,470.0 38.00 21.40 0.00 0 0   

 point130 130 6,411,757.0 1,826,475.5 38.00 21.40 0.00 0 0   

 point131 131 6,411,766.5 1,826,472.4 38.00 21.40 0.00 0 0   

 point132 132 6,411,773.0 1,826,490.9 38.00 21.40 0.00 0 0   

 point133 133 6,411,776.5 1,826,489.6 38.00 21.40 0.00 0 0   

 point134 134 6,411,778.5 1,826,495.1 38.00 21.40 0.00 0 0   

 point135 135 6,411,787.0 1,826,492.1 38.00 31.40 0.00 0 0   

 point136 136 6,411,793.5 1,826,510.6 38.00 31.40 0.00 0 0   

 point137 137 6,411,796.0 1,826,509.8 38.00 31.40 0.00 0 0   

 point138 138 6,411,798.0 1,826,514.9 38.00 31.40 0.00 0 0   

 point139 139 6,411,807.5 1,826,511.6 38.00 31.40 0.00 0 0   

 point140 140 6,411,814.0 1,826,530.4 38.00 31.40 0.00 0 0   

 point141 141 6,411,817.0 1,826,529.2 38.00 31.40 0.00 0 0   

 point142 142 6,411,819.0 1,826,534.4 38.00 31.40 0.00 0 0   

 point143 143 6,411,828.0 1,826,531.4 38.00 31.40 0.00 0 0   

 point144 144 6,411,834.5 1,826,551.6 38.00 31.40 0.00 0 0   

 point145 145 6,411,839.5 1,826,549.9 38.00 31.40 0.00 0 0   

 point146 146 6,411,842.0 1,826,557.5 38.00 31.40 0.00 0 0   

 point209 209 6,411,842.5 1,826,558.5 48.30 21.10

 Barrier18 W 0.00 99.99 0.00 0.00  point147 147 6,411,766.5 1,826,420.5 28.40 31.00 0.00 0 0   

 point148 148 6,411,775.5 1,826,411.2 29.00 30.40 0.00 0 0   

 point149 149 6,411,773.5 1,826,408.9 29.00 30.40 0.00 0 0   

 point150 150 6,411,787.5 1,826,404.9 30.30 29.10 0.00 0 0   

 point151 151 6,411,805.0 1,826,421.9 34.00 25.40 0.00 0 0   

 point152 152 6,411,807.0 1,826,419.9 34.00 25.40 0.00 0 0   

 point153 153 6,411,815.5 1,826,428.2 35.00 24.40 0.00 0 0   

 point154 154 6,411,813.5 1,826,429.9 35.00 24.40 0.00 0 0   

 point155 155 6,411,823.0 1,826,438.9 36.70 22.70 0.00 0 0   

 point156 156 6,411,824.5 1,826,437.4 36.60 22.80 0.00 0 0   

 point157 157 6,411,833.0 1,826,445.8 37.80 21.60 0.00 0 0   

 point158 158 6,411,831.0 1,826,447.8 37.80 21.60 0.00 0 0   

 point159 159 6,411,839.5 1,826,455.9 38.80 20.60 0.00 0 0   

 point160 160 6,411,841.0 1,826,454.1 38.80 30.60

 Barrier19 W 0.00 99.99 0.00 0.00  point175 175 6,411,855.5 1,826,285.0 26.00 35.00 0.00 0 0   

 point176 176 6,411,812.5 1,826,329.5 26.00 35.00 0.00 0 0   

 point177 177 6,411,865.0 1,826,380.5 34.00 35.00

 Barrier20 W 0.00 99.99 0.00 0.00  point178 178 6,411,945.0 1,826,364.2 40.00 35.00 0.00 0 0   

 point179 179 6,411,893.0 1,826,417.5 40.00 35.00 0.00 0 0   

 point180 180 6,411,916.5 1,826,440.4 43.20 35.00

 Barrier21 W 0.00 99.99 0.00 0.00  point181 181 6,411,716.5 1,826,484.1 39.00 20.00 0.00 0 0   

 point182 182 6,411,726.5 1,826,493.8 39.00 20.00

 Barrier18-2 W 0.00 99.99 0.00 0.00  point184 184 6,411,841.0 1,826,454.1 38.80 30.60 0.00 0 0   

 point183 183 6,411,851.0 1,826,464.2 42.40 27.00

 Barrier18-2-2 W 0.00 99.99 0.00 0.00  point185 185 6,411,851.0 1,826,464.2 42.40 27.00 0.00 0 0   

 point161 161 6,411,884.0 1,826,495.8 46.00 23.40 0.00 0 0   

 point162 162 6,411,884.5 1,826,495.0 46.00 23.40 0.00 0 0   

 point163 163 6,411,893.0 1,826,503.0 47.00 22.40 0.00 0 0   

 point164 164 6,411,891.0 1,826,504.8 47.00 22.40 0.00 0 0   
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INPUT: BARRIERS Santa Monica Pier Bridge Replacement
 point165 165 6,411,901.0 1,826,514.6 49.00 20.40 0.00 0 0   

 point166 166 6,411,896.5 1,826,519.4 48.00 21.40 0.00 0 0   

 point167 167 6,411,906.0 1,826,528.8 48.30 21.10 0.00 0 0   

 point168 168 6,411,899.0 1,826,536.4 48.30 21.10 0.00 0 0   

 point169 169 6,411,901.5 1,826,538.9 48.30 21.10 0.00 0 0   

 point170 170 6,411,899.0 1,826,541.2 48.30 21.10 0.00 0 0   

 point171 171 6,411,896.5 1,826,538.8 48.30 21.10 0.00 0 0   

 point172 172 6,411,892.0 1,826,543.1 48.30 21.10 0.00 0 0   

 point173 173 6,411,895.0 1,826,545.8 48.30 21.10 0.00 0 0   

 point174 174 6,411,886.0 1,826,555.1 48.30 21.10

 Barrier24 W 0.00 99.99 0.00 0.00  point186 186 6,411,593.5 1,826,524.2 26.00 6.00 0.00 0 0   

 point187 187 6,411,520.0 1,826,456.2 14.50 6.00

 Barrier25 W 0.00 99.99 0.00 0.00  point188 188 6,411,696.5 1,826,597.5 50.50 5.00 0.00 0 0   

 point189 189 6,411,678.0 1,826,604.5 50.00 5.00 0.00 0 0   

 point190 190 6,411,632.0 1,826,626.5 47.60 5.00 0.00 0 0   

 point191 191 6,411,587.5 1,826,650.2 45.50 5.00 0.00 0 0   

 point192 192 6,411,544.0 1,826,680.9 42.80 5.00 0.00 0 0   

 point193 193 6,411,508.0 1,826,711.5 40.50 5.00

 Barrier26 W 0.00 99.99 0.00 0.00  point195 195 6,411,921.0 1,826,535.2 52.00 4.00 0.00 0 0   

 point196 196 6,411,904.5 1,826,552.1 53.00 4.00 0.00 0 0   

 point197 197 6,411,873.0 1,826,584.2 54.00 4.00

 Barrier27 W 0.00 99.99 0.00 0.00  point198 198 6,411,886.0 1,826,555.1 48.30 21.10 0.00 0 0   

 point199 199 6,411,885.0 1,826,554.2 48.30 21.10 0.00 0 0   

 point200 200 6,411,881.5 1,826,557.8 48.30 21.10 0.00 0 0   

 point201 201 6,411,882.5 1,826,558.8 48.30 21.10 0.00 0 0   

 point202 202 6,411,874.0 1,826,567.0 48.30 21.10 0.00 0 0   

 point203 203 6,411,870.5 1,826,563.5 48.30 21.10 0.00 0 0   

 point204 204 6,411,862.0 1,826,571.8 48.30 21.10 0.00 0 0   

 point205 205 6,411,846.0 1,826,556.4 48.30 21.10 0.00 0 0   

 point206 206 6,411,844.5 1,826,557.8 48.30 21.10 0.00 0 0   

 point207 207 6,411,842.5 1,826,558.5 48.30 21.10

 Barrier28 W 0.00 99.99 0.00 0.00  point214 214 6,411,541.5 1,826,436.0 29.20 2.50 0.00 0 0 Y  

 point215 215 6,411,522.0 1,826,417.1 29.00 2.50 0.00 0 0 Y  

 point216 216 6,411,486.0 1,826,382.2 26.00 2.50 0.00 0 0 Y  

 point2222 0 6,411,468.5 1,826,364.8 25.10 2.50 0.00 0 0 Y  

 point217 217 6,411,450.5 1,826,347.2 23.10 2.50 0.00 0 0 Y  

 point218 218 6,411,432.5 1,826,329.8 22.70 2.50 0.00 0 0 Y  

 point219 219 6,411,414.5 1,826,312.2 22.40 2.50

 Barrier29 W 0.00 99.99 0.00 0.00  point225 225 6,411,519.5 1,826,455.2 29.20 2.50 0.00 0 0 Y  

 point226 226 6,411,502.0 1,826,438.1 29.00 2.50 0.00 0 0 Y  

 point227 227 6,411,466.0 1,826,403.2 26.00 2.50 0.00 0 0 Y  

 point228 228 6,411,448.0 1,826,385.8 25.10 2.50 0.00 0 0 Y  

 point229 229 6,411,430.5 1,826,368.2 23.10 2.50 0.00 0 0 Y  

 point230 230 6,411,412.5 1,826,350.8 22.70 2.50 0.00 0 0 Y  

 point231 231 6,411,394.5 1,826,333.2 22.40 2.50
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement

ICF Jones & Stokes   20 September 2015             
Eric Moskus/Peter Hardie   TNM 2.5  

INPUT: TERRAIN LINES  
PROJECT/CONTRACT: Santa Monica Pier Bridge Replacement              
RUN: Future (2025) Build (Access Scenario 2)             

Terrain Line Points
Name No. Coordinates (ground)

X Y Z
ft ft ft

 Terrain Line5 32 6,411,563.0 1,826,811.2 57.00

33 6,411,551.0 1,826,823.2 58.00

34 6,411,531.5 1,826,832.6 58.00

35 6,411,519.0 1,826,845.2 58.00

36 6,411,487.5 1,826,864.2 58.00

37 6,411,464.5 1,826,889.6 58.00

38 6,411,456.0 1,826,899.2 58.00

142 6,411,451.5 1,826,901.0 58.00

143 6,411,438.0 1,826,915.6 58.00

144 6,411,420.5 1,826,940.5 58.00

145 6,411,403.5 1,826,963.8 58.00

39 6,411,388.5 1,826,984.2 59.00

40 6,411,371.5 1,827,003.2 59.00

 Terrain Line6 41 6,411,289.5 1,826,893.9 25.00

42 6,411,310.5 1,826,869.2 25.00

43 6,411,336.5 1,826,839.1 25.00

44 6,411,355.5 1,826,821.2 26.00

45 6,411,382.0 1,826,792.1 26.00

46 6,411,395.0 1,826,777.1 26.00

47 6,411,419.0 1,826,750.4 26.00

48 6,411,450.5 1,826,723.5 26.00

49 6,411,454.5 1,826,727.6 27.00

50 6,411,463.5 1,826,716.0 29.00

51 6,411,479.5 1,826,731.8 38.00

 Terrain Line7 52 6,411,493.5 1,826,686.5 27.00

146 6,411,507.5 1,826,671.5 27.00
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
53 6,411,521.5 1,826,656.6 27.00

 Terrain Line8 54 6,411,534.5 1,826,649.6 26.80

55 6,411,537.5 1,826,643.4 26.80

56 6,411,541.5 1,826,639.0 26.80

57 6,411,547.0 1,826,636.4 26.80

58 6,411,547.0 1,826,635.5 26.80

59 6,411,574.0 1,826,606.4 26.80

60 6,411,605.0 1,826,589.1 26.80

61 6,411,603.0 1,826,583.2 26.80

62 6,411,603.5 1,826,576.6 26.80

63 6,411,606.0 1,826,570.8 27.00

64 6,411,624.0 1,826,550.5 28.00

65 6,411,640.0 1,826,566.8 29.20

66 6,411,645.5 1,826,563.8 29.20

67 6,411,649.5 1,826,563.2 29.20

68 6,411,657.0 1,826,565.8 29.20

69 6,411,660.5 1,826,571.1 29.20

70 6,411,661.5 1,826,573.9 29.20

 Terrain Line9 71 6,411,660.0 1,826,575.6 40.40

72 6,411,705.0 1,826,557.9 39.50

73 6,411,706.0 1,826,553.6 39.30

74 6,411,708.5 1,826,551.1 38.00

75 6,411,713.5 1,826,550.0 38.50

76 6,411,715.5 1,826,550.8 38.00

77 6,411,718.5 1,826,547.8 37.00

78 6,411,725.0 1,826,541.5 37.00

79 6,411,738.5 1,826,528.0 36.50

80 6,411,740.5 1,826,526.0 36.00

 Terrain Line10 81 6,411,783.0 1,826,577.8 51.00

82 6,411,733.5 1,826,583.9 51.20

83 6,411,709.0 1,826,588.0 51.20

84 6,411,695.0 1,826,591.8 51.00

85 6,411,687.0 1,826,582.2 50.80

86 6,411,673.0 1,826,591.2 50.80

87 6,411,669.5 1,826,588.1 45.00

88 6,411,665.5 1,826,590.2 45.00

89 6,411,657.5 1,826,583.0 40.40
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
 Terrain Line11 109 6,411,740.5 1,826,526.0 36.00

110 6,411,741.0 1,826,525.5 36.00

111 6,411,705.5 1,826,491.4 36.00

149 6,411,711.5 1,826,485.4 39.00

112 6,411,720.0 1,826,476.5 40.00

113 6,411,731.5 1,826,458.4 40.00

114 6,411,737.5 1,826,451.1 40.00

115 6,411,743.0 1,826,456.4 40.00

116 6,411,747.0 1,826,452.2 40.00

117 6,411,745.0 1,826,450.1 40.00

118 6,411,747.5 1,826,447.1 40.00

119 6,411,744.0 1,826,444.0 40.00

120 6,411,752.0 1,826,436.2 40.00

121 6,411,759.5 1,826,430.2 40.00

122 6,411,769.5 1,826,423.2 40.00

 Terrain Line12 123 6,411,661.5 1,826,573.9 29.20

124 6,411,703.5 1,826,557.4 28.60

125 6,411,704.5 1,826,553.2 28.60

126 6,411,707.5 1,826,550.5 28.60

127 6,411,712.5 1,826,549.0 28.60

128 6,411,715.5 1,826,549.6 28.60

129 6,411,717.5 1,826,547.1 28.60

130 6,411,723.5 1,826,540.9 28.60

131 6,411,737.5 1,826,527.4 28.60

132 6,411,739.5 1,826,525.1 28.60

133 6,411,704.0 1,826,491.2 28.30

134 6,411,718.5 1,826,476.1 28.30

135 6,411,730.5 1,826,457.9 28.30

136 6,411,737.5 1,826,450.0 28.30

137 6,411,742.5 1,826,455.0 28.30

138 6,411,745.5 1,826,452.0 28.30

139 6,411,743.5 1,826,449.9 28.30

140 6,411,746.0 1,826,446.9 28.30

141 6,411,743.0 1,826,444.0 28.30

189 6,411,751.5 1,826,435.5 28.30

190 6,411,759.0 1,826,429.6 28.30

191 6,411,769.0 1,826,422.6 28.30
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INPUT: TERRAIN LINES Santa Monica Pier Bridge Replacement
 Terrain Line10-2 147 6,411,657.5 1,826,583.0 40.40

90 6,411,659.5 1,826,581.0 40.40

91 6,411,660.0 1,826,577.5 40.40

92 6,411,660.0 1,826,575.6 40.40

93 6,411,660.0 1,826,571.4 40.40

94 6,411,656.5 1,826,566.1 40.40

95 6,411,649.5 1,826,563.8 40.40

96 6,411,645.5 1,826,564.4 40.40

97 6,411,640.0 1,826,567.4 40.40

98 6,411,624.0 1,826,551.6 40.40

99 6,411,607.0 1,826,571.4 40.40

100 6,411,604.5 1,826,577.1 40.40

101 6,411,604.0 1,826,583.6 40.40

102 6,411,606.5 1,826,588.8 40.40

103 6,411,575.0 1,826,606.8 40.40

104 6,411,548.5 1,826,635.5 40.40

105 6,411,548.5 1,826,636.5 40.40

106 6,411,542.5 1,826,639.6 40.40

107 6,411,538.5 1,826,644.0 40.40

108 6,411,535.5 1,826,650.2 40.40

 Terrain Line15 150 6,411,545.0 1,826,484.2 16.70

151 6,411,587.5 1,826,525.8 17.50

 Terrain Line18 164 6,411,332.0 1,826,540.8 11.40

165 6,411,346.5 1,826,555.8 12.00

166 6,411,352.5 1,826,561.5 13.00

175 6,411,378.0 1,826,585.6 14.00

176 6,411,387.5 1,826,594.8 15.00

167 6,411,405.5 1,826,612.2 18.00

168 6,411,411.5 1,826,618.1 19.00

169 6,411,424.0 1,826,630.2 21.00

170 6,411,427.0 1,826,632.8 21.50

171 6,411,431.0 1,826,628.5 21.70

172 6,411,432.5 1,826,629.8 22.00

173 6,411,439.5 1,826,635.8 23.00

174 6,411,453.0 1,826,648.2 25.00

 Terrain Line19 208 6,411,242.5 1,826,451.8 22.20

177 6,411,329.0 1,826,539.4 22.60
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178 6,411,358.0 1,826,537.8 22.60

179 6,411,376.5 1,826,516.6 22.60

180 6,411,374.5 1,826,489.8 22.60

181 6,411,374.0 1,826,489.0 22.60

182 6,411,423.0 1,826,432.2 22.60

 Terrain Line20 183 6,411,329.5 1,826,539.8 11.40

184 6,411,358.5 1,826,538.2 11.40

185 6,411,377.0 1,826,517.2 11.20

186 6,411,375.5 1,826,490.0 11.20

 Terrain Line21 192 6,411,679.5 1,826,273.0 16.00

193 6,411,721.0 1,826,312.5 22.00

194 6,411,747.0 1,826,336.9 25.50

195 6,411,698.5 1,826,392.8 27.00

196 6,411,651.5 1,826,447.4 27.30

197 6,411,606.5 1,826,499.4 27.60

198 6,411,576.0 1,826,470.1 21.00

199 6,411,551.0 1,826,446.4 16.00

 Terrain Line22 200 6,411,679.0 1,826,273.8 14.80

201 6,411,720.5 1,826,313.2 14.40

202 6,411,745.5 1,826,336.9 14.40

203 6,411,698.0 1,826,392.2 15.30

204 6,411,650.5 1,826,446.8 17.00

205 6,411,606.5 1,826,497.9 18.20

206 6,411,576.5 1,826,469.4 17.10

207 6,411,552.0 1,826,445.8 15.30

 Terrain Line23 211 6,411,375.0 1,826,473.8 22.60

212 6,411,406.5 1,826,437.1 22.50

213 6,411,402.0 1,826,432.0 22.50

214 6,411,400.0 1,826,404.2 22.50

215 6,411,418.5 1,826,383.0 22.50

216 6,411,426.0 1,826,382.2 22.50

236 6,411,425.0 1,826,368.1 22.40

 Terrain Line24 218 6,411,383.5 1,826,490.2 13.30

219 6,411,431.0 1,826,435.2 13.30

 Terrain Line25 220 6,411,552.0 1,826,445.4 15.20

221 6,411,548.0 1,826,440.6 15.00

222 6,411,530.5 1,826,423.8 14.00
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223 6,411,480.0 1,826,374.8 15.60

224 6,411,455.5 1,826,351.1 18.00

225 6,411,416.0 1,826,311.8 22.40

 Terrain Line26 226 6,411,512.5 1,826,450.2 14.00

227 6,411,465.5 1,826,405.5 13.30

228 6,411,438.5 1,826,380.2 19.00

229 6,411,393.0 1,826,335.9 22.30

 Terrain Line27 230 6,411,406.5 1,826,437.1 22.50

231 6,411,416.0 1,826,426.5 18.30

232 6,411,414.0 1,826,409.6 18.30

233 6,411,426.5 1,826,396.1 18.00

234 6,411,442.0 1,826,394.8 18.00

235 6,411,441.5 1,826,384.5 19.00
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RESULTS: SOUND LEVELS Santa Monica Pier Bridge Replacement

ICF Jones & Stokes  20 September 2015                            
Eric Moskus/Peter Hardie  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  Santa Monica Pier Bridge Replacement                          
RUN:  Future (2025) Build (Access Scenario 2)                       
BARRIER DESIGN:   INPUT HEIGHTS                                             Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                           of a different type with approval of FHWA.

Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 M1-ST1 9 1 0.0 49.8 66 49.8 10  ---- 49.8 0.0 8 -8.0

 M2 10 1 0.0 40.3 66 40.3 10  ---- 40.3 0.0 8 -8.0

 M3 11 1 0.0 41.8 66 41.8 10  ---- 41.8 0.0 8 -8.0

 M4 12 1 0.0 42.9 66 42.9 10  ---- 42.9 0.0 8 -8.0

 M5 15 1 0.0 45.4 66 45.4 10  ---- 45.4 0.0 8 -8.0

 M6-ST2 16 1 0.0 51.3 66 51.3 10  ---- 51.3 0.0 8 -8.0

 M7-ST3 17 1 0.0 60.3 66 60.3 10  ---- 60.3 0.0 8 -8.0

 M8 18 1 0.0 59.5 66 59.5 10  ---- 59.5 0.0 8 -8.0

 M9 19 1 0.0 60.7 66 60.7 10  ---- 60.7 0.0 8 -8.0

 M10 20 1 0.0 54.9 66 54.9 10  ---- 54.9 0.0 8 -8.0

 M11 25 1 0.0 56.7 66 56.7 10  ---- 56.7 0.0 8 -8.0

 M12 26 1 0.0 61.7 66 61.7 10  ---- 61.7 0.0 8 -8.0

 M13 28 1 0.0 62.4 66 62.4 10  ---- 62.4 0.0 8 -8.0

 M14 29 1 0.0 62.4 66 62.4 10  ---- 62.4 0.0 8 -8.0

 M15 30 1 0.0 61.6 66 61.6 10  ---- 61.6 0.0 8 -8.0

 M16 31 1 0.0 61.9 66 61.9 10  ---- 61.9 0.0 8 -8.0

 M17-ST4 32 1 0.0 62.4 66 62.4 10  ---- 62.4 0.0 8 -8.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 17 0.0 0.0 0.0

 All Impacted 0 0.0 0.0 0.0

 All that meet NR Goal 0 0.0 0.0 0.0
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Executive Summary 

The City of Santa Monica and the California Department of Transportation (Caltrans) are 
proposing the replacement of the Santa Monica Pier Bridge. The proposed project would be 
subject to both the California Environmental Quality Act (CEQA) and the federal National 
Environmental Policy Act (NEPA). The City of Santa Monica is the lead agency under CEQA 
and Caltrans is the lead agency under NEPA. Figure 1-1 and Figure 1-2 show the regional 
location and project vicinity, respectively. 

The Pier Bridge, constructed in 1939, is approximately 490 feet long and extends west from the 
intersection of Ocean Avenue and Colorado Avenue to the Santa Monica Pier in the City of 
Santa Monica. The proposed project would include the replacement of the existing, structurally 
deficient Pier Bridge with a new multi-modal bridge to meet current seismic and Americans with 
Disabilities Act (ADA) standards. Three build alternatives are being considered: 

• Alternative 1: New Wider Replacement Bridge at the Existing Alignment and 
Temporary Vehicle Access Bridge on Moss Avenue during Construction (see Figure 
1-3). 

• Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary 
Vehicle Access Ramp North of the Pier and the Existing Bridge during Construction (see 
Figure 1-3). 

• Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement 
Bridge for Pedestrian, Bicycle, Emergency, and Limited Access at the Existing 
Alignment and New Permanent Vehicle-Only Bridge at Moss Avenue (see Figure 1-4).  

The Pier Bridge qualifies for replacement under the federal Highway Bridge Program (HBP) and 
is eligible for Toll-Credit funding. As such, the project is included in the 2015 Federal Statewide 
Transportation Improvement Program (FSTIP) and is proposed for funding under the HBP, 
under the individual project ID of BHLO-5107(033). This project is also included in the 
Southern California Association of Governments (SCAG) 2015 Federal Transportation 
Improvement Program (FTIP) as a project grouped with others under project ID LA000800.1 The 
SCAG 2015 FTIP was determined to have met air quality conformity requirements by the 
Federal Highway Administration (FHWA) and Federal Transit Administration (FTA) on 
December 15, 2014. The 2015 FSTIP was also approved by FHWA and FTA on December 15, 
2014. 

Build Alternatives 1 and 2 would involve reconstructing a bridge without introducing additional 
travel lanes. As such, Build Alternatives 1 and 2 are not subject to regional- or project-level 
transportation conformity determination requirements per Code of Federal Regulations, Title 40, 
Section 93.126. Build Alternative 3 (Locally Preferred Alternative), however, replaces the 
existing bridge at its existing location with a pedestrian, bicycle, emergency, and limited access 
bridge at its existing location; and constructs a new bridge (with no change in number of travel 

                                                      
1 The project’s FTIP description is in the process of being revised to accommodate Build Alternative 3 (Locally 
Preferred Alternative). See discussion in Section 3.2.2.1, Regional and Project-Level Conformity, starting on page 3-
5. 
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lanes) that would extend from Moss Avenue, instead of from Colorado Avenue (as is the case 
with the existing bridge). As such, Build Alternative 3 (Locally Preferred Alternative) is not 
exempt from the requirement to demonstrate transportation conformity. For this reason, the 
project-level carbon monoxide (CO) and particulate matter (PM) conformity analyses provided 
herein focuses on Build Alternative 3 (Locally Preferred Alternative), shown in Figure 1-4. 

In addition to analysis for transportation conformity determination requirements, potential air 
quality impacts from project construction and operation were also evaluated pursuant to CEQA. 
During construction, the proposed project would be subject to South Coast Air Quality 
Management District (SCAQMD) Rule 403 (Fugitive Dust), which requires that best available 
fugitive dust control measures be incorporated into construction practices. 

With respect to long-term project operations, Caltrans’ CO protocol screening procedure 
demonstrated that the proposed project would not cause or contribute to violations of the state or 
federal CO ambient air quality standards (AAQS). The quantitative hot-spot analysis for 
particulate matter 2.5 microns or less in diameter (PM2.5) and particulate matter 10 microns or 
less in diameter (PM10) demonstrated that this project is not a Project of Air Quality Concern 
(POAQC) that requires a quantitative PM2.5 and PM10 hot spot analysis. And finally, project-
related mobile-source air toxic (MSAT) emissions were evaluated using the December 2012 
FHWA/Environmental Protection Agency guidance publication, Interim Guidance Update on 
Mobile Source Air Toxic Analysis in NEPA Documents. 
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Chapter 1 Introduction 

The City of Santa Monica (City) and the California Department of Transportation (Caltrans) are 
proposing the replacement of the Santa Monica Pier Bridge. The proposed project would be 
subject to both the California Environmental Quality Act (CEQA) and the federal National 
Environmental Policy Act (NEPA). The City of Santa Monica is the lead agency under CEQA 
and Caltrans is the lead agency under NEPA. Figure 1-1 and Figure 1-2 show the regional 
location and project vicinity, respectively. 

The Pier Bridge, constructed in 1939, is approximately 490 feet long and extends west from the 
intersection of Ocean Avenue and Colorado Avenue to the Santa Monica Pier (the Pier) in the 
City of Santa Monica. The proposed project would include the replacement of the existing, 
structurally deficient Pier Bridge with a new multi-modal bridge to meet current seismic and 
Americans with Disabilities Act (ADA) standards.  

The primary purposes and objectives of the proposed project are to provide a bridge that would 
be structurally sound and seismically resistant, and to provide adequate and safe access to the 
Pier by all users, including pedestrians, bicyclists, motorists, and emergency vehicles. The 
proposed project seeks to achieve those objectives while preserving the historic character of the 
Pier and adjacent historic structures, such as the Pier entrance sign, as well as maintaining 
continuous access to the Pier for all users, including maintaining City and Pier business 
operations during construction. 

This project is included in the 2015 Federal Statewide Transportation Improvement Program 
(FSTIP) and is proposed for funding from the Highway Bridge Program (HBP) under individual 
project ID of BHLO-5107(033). The project is also included in the Southern California 
Association of Governments (SCAG) 2015 Federal Transportation Improvement Program (FTIP) 
and the SCAG 2012–2035 Regional Transportation Plan/ Sustainable Communities Strategy 
(RTP/SCS) documents under project number LA000800.2  

This report evaluates the potential effects of the proposed Santa Monica Pier Bridge 
Replacement Project (proposed project) related to air quality and climate change. 

1.1 Project Description  
The proposed project would include the replacement of the existing, structurally deficient Pier 
Bridge with a new safer, multi-modal bridge to meet current seismic and ADA standards. Bridge 
replacement would also include the improvements at the west and east bridge approaches and on 
the Pier. This section describes the proposed action and the project alternatives that have been 
developed to meet the identified purpose and need of the project, while avoiding or minimizing 
environmental impacts. The four alternatives are described below. 

                                                      
2 The project’s FTIP description is in the process of being revised to accommodate Build Alternative 3 (Locally 
Preferred Alternative). See discussion in Section 3.2.2.1, Regional and Project-Level Conformity, starting on page 3-
5. 
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1.1.1 No-Build Alternative 
Under the No-Build Alternative, replacement of the structurally deficient Pier Bridge would not 
occur. The use of the existing bridge structure by pedestrians, bicyclists, and motorists would 
continue as it does today. The No-Build Alternative serves as a baseline to measure the build 
alternatives against in terms of potential environmental impacts. 

1.1.2 Build Alternatives 
Three build alternatives are being considered. 

• Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary 
Vehicle Access Bridge on Moss Avenue During Construction. 

• Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary 
Vehicle Access Ramp North of the Pier and the Existing Bridge During Construction. 

• Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement 
Bridge for Pedestrian, Bicycle, Emergency, and Limited Access at the Existing 
Alignment and New Permanent Vehicle-Only Bridge at Moss Avenue. 

The build alternatives are described in detail below. 

1.1.2.1 Alternative 1: New Wider Replacement Bridge at the 
Existing Alignment and Temporary Vehicle Access Bridge 
on Moss Avenue During Construction 

Alternative 1 (see Figure 1-3) would provide a new wider bridge located in the same alignment 
of the existing Pier Bridge and a temporary vehicular bridge on Moss Avenue connecting Appian 
Way to the Pier deck parking during construction. The replacement bridge would be 
approximately 490 feet long and approximately 64 feet wide, a total of approximately 30 feet 
wider than the existing bridge. The additional width is to provide an ADA accessible path, 
bicycle lanes, and wider sidewalks to safely serve the volume of pedestrians.  

The west and east bridge approaches at the Pier and within Colorado Avenue public right-of-
way, respectively, would be widened to match the width of the new bridge. The new bridge 
roadway would be shifted approximately 14 feet north of the existing west and east bridge 
approaches. The western bridge approach on the Pier deck would be widened by approximately 
21 feet for a length of approximately 240 feet. Similarly, the eastern bridge approach would be 
widened, resulting in the reduction of Colorado Alley’s width to 12 feet and a length of 
approximately 120 feet from Ocean Avenue. 
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The new bridge cross-section would include the following project features. 

• A 12-foot-wide vehicular lane in each direction. 

• A 5-foot-wide bicycle lane in each direction. 

• A 12-foot-wide sidewalk at the north side. 

• A 5.3-foot-wide undulating ADA-compliant pathway. 

Temporary Shift of Entrance to Lot 1 North 
The entrance to parking Lot 1 North provides critical access, as it is the primary location for 
deliveries that serve the many businesses and attractions on the Pier. During peak times, the lot 
entrance can back up with cars waiting to pay the parking fee. A challenge under this alternative 
would be to maintain access for deliveries and the public to the lot, without the disruption to the 
Pier and State Beach. Alternative 1 would widen the bridge 23 feet to the north toward the lot 
entrance, leaving only the three public traffic lanes available to enter the lot. The width between 
the edge of the new bridge and north edge of the entrance is 40 feet, which is insufficient to 
provide adequate space for both construction operations and vehicles entering the lot.   

To provide safe access to the general public during the demolition of the existing bridge and 
construction of the new bridge, the existing entrance adjacent to the existing bridge would be 
closed because there is not enough safety zone space for construction work between the entrance 
lanes and the bridge. Per Section 4.12.110 of the City’s Municipal Code, construction work 
cannot be conducted between 6 p.m. and 7 a.m. Monday through Friday, between 5 p.m. and 
9 a.m. on Saturday, or at any time on Sunday or major holidays. However, per Section 
4.12.110 (e), a permit can be issued for construction operations to be performed during night 
work shifts when there is less activity on the Pier and vehicles entering the lot, and when 
allowing construction activities outside the normally established hours is found to be in the 
public interest. Given these constraints, under Alternative 1 the Lot 1 North entrance would be 
temporarily relocated during construction to provide sufficient work space for construction 
operations. 

Permanent Shift of Entrance to Lot 1 North 
The entrance to Lot 1 North comprises five vehicle lanes: three entry lanes for the public to park 
in the lot, one lane for emergency vehicle entry, and a parking lane for delivery vehicles. 
Alternative 1 would replace the existing bridge with a new bridge that would extend 23 feet 
wider than the existing bridge on the north side toward the entrance to Lot 1 North. This 
widening encroaches over onto the delivery parking and emergency entry lanes. As the bridge 
meets the Pier, the overhead clearance becomes 10 feet, which is less than the required 13.5 feet 
for driving lanes. The low overhead clearance makes these lanes unavailable for use under this 
alternative. Options to address this change are either to have a reduced number of lanes at the 
entrance to the lot or to shift the lot entrance north to maintain the current number of lanes. 

The first option would reduce the number of lanes entering the lot to the three public lanes that 
are not affected by the wider bridge. One of those lanes could be designated for delivery, 
maintenance, and emergency vehicle entry, while the remaining two lanes would provide access 
for the public entering the lot.   
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The second option to maintain the current number of lanes entering the lot is to shift the entrance 
north approximately 21 feet. This would require taking space in the City’s maintenance yard and 
reconstructing a retaining wall in the yard. The mobile office and other equipment in the yard 
would need to be relocated, but the maintenance shed is anticipated to remain in its current 
location. The shift of the entrance is expected to require the permanent removal of approximately 
30 parking spaces in Lot 1 North.   

It is anticipated the second option would be preferred by the City to maintain the current 
operations to the Pier and not reduce the number of public lanes into the parking lot. 

Temporary Vehicular Bridge 
Access to the Pier deck for public parking, delivery vehicles, and emergency vehicles would be 
maintained during construction, with a temporary bridge constructed on Moss Avenue from the 
intersection of Appian Way to the Pier. The bridge would span over Ocean Front Walk and 
connect to the Pier where there are parking spaces next to an ADA ramp on the southeast end of 
the Pier. The City Fire Department requires a minimum vertical clearance of 13 feet, 6 inches 
over Ocean Front Walk for emergency vehicles.  

Parking Lot 1 South currently has two exits. During the construction period, the Moss Avenue 
exit would be closed due to temporary bridge construction at this location, and the existing exit 
on Seaside Terrace would be used. To provide a construction staging area, 35 parking spaces in 
Lot 1 South would be unavailable for approximately 3 months during construction of the bridge 
and for approximately 1 month during removal of the bridge. 

The temporary bridge width would be less than 29 feet (the width of Moss Avenue) so that it 
would not extend beyond City right-of-way and encroach onto the adjacent properties north and 
south of Moss Avenue. Shallow excavations would be needed in Moss Avenue for construction 
of temporary foundations. Carousel Park is adjacent to the Pier, and the alignment of the 
temporary bridge would encroach into the park. Construction of the temporary bridge would 
occur in Carousel Park, requiring modification of some park features. Adjacent to Carousel Park, 
there are two existing ADA ramps on both sides of an octagonal stairway and a retaining wall 
with bench seating. Bridge construction would include removal of portions of the retaining wall 
and bench seating. The ADA ramp south of the stairs would need to be closed during project 
construction; however, the north ADA ramp would be available to access the Pier from Ocean 
Front Walk. A concrete pylon lamppost on Ocean Front Walk is also in the alignment of the 
bridge and would be removed for construction. 

Approximately 40 parking spaces on the Pier deck would be temporarily removed at the 
temporary bridge location. The layout of the Pier deck parking would be reconfigured to 
accommodate the new circulation with the temporary bridge. Part of the Pier structure at the 
connection of the temporary bridge would need to be reconstructed to support additional loading. 
This portion of the Pier deck parking lot would be strengthened to create a fire lane to 
accommodate the weight of delivery trucks or the City’s fire trucks. This new fire lane would 
extend between the temporary bridge and the existing fire lane on the Pier and be approximately 
280 feet long and 20 feet wide. The strengthening of the Pier deck is estimated to take 3 months 
and would progress in phases to minimize disruption to Pier parking. The deck strengthening 
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would occur prior to the temporary bridge construction. The parking spaces on the Pier deck and 
striping would be restored after completion of the project. 

1.1.2.2 Alternative 2: New Wider Replacement Bridge at Existing 
Alignment and Temporary Vehicle Access Ramp North of 
the Pier and the Existing Bridge During Construction 

The replacement bridge for Alternative 2 is the same as Alternative 1 (see Figure 1-3), but with a 
different location for the temporary vehicular access during construction. Under Alternative 2, 
access to the Pier for vehicles during construction would occur by way of a temporary vehicular 
ramp in Lot 1 North, on the north side of the Pier and west of the existing bridge alignment. This 
alternative would have pedestrian access from the Ocean Avenue/Colorado Avenue intersection 
provided with a temporary bridge during construction, similar to Alternative 1. 

The layout and number of available parking spaces in the Pier deck parking lot would remain as 
is, except the entrance would be via the temporary ramp through Lot 1 North. However, the 
circulation and layout of the Lot 1 North would be rearranged to accommodate the temporary 
ramp, which would result in an additional temporary loss of approximately 35 parking spaces 
during construction. Most parking spaces would be restored after construction; however, 30 
spaces would be permanently lost due to the shift of the lot entrance after construction of the new 
wider bridge. 

1.1.2.3 Alternative 3 (Locally Preferred Alternative): Two New 
Bridges – New Replacement Bridge for Pedestrian, Bicycle, 
Emergency, and Limited Access at the Existing Alignment 
and New Permanent Vehicle-Only Bridge at Moss Avenue 

Under Alternative 3 (see Figure 1-4), two new bridges would be constructed. The existing Pier 
Bridge would be replaced with a bridge that has a width of approximately 40 feet, in the same 
location as the existing alignment. The replacement bridge would be designed primarily for 
pedestrian and bicycle use, but would also provide access for emergency vehicles and possibly 
limited access for delivery vehicles during off-peak hours. The replacement bridge would have 
an approximate 5-foot-wide walkway for ADA access, the same as Build Alternatives 1 and 2.  

Temporary Reduced Width of Lot 1 North Entrance 
Alternative 3 would replace the existing Pier Bridge with a new bridge of approximately the 
same width. With this alternative a minimum 40 feet of clear space can be provided for 
construction operations, as well as lane width for public entrance to the lot and for delivery 
trucks access to the Pier. This can be accomplished by reducing the width of the entrance to the 
lot and moving the toll booths into the lot to provide queuing storage space for cars and a 
dedicated entrance lane for delivery, maintenance, and emergency vehicles. The circulation, 
layout, and striping in Lot 1 North would be rearranged to accommodate the reduced width 
entrance and temporarily relocated toll booths. The rearrangement of the lot would result in the 
temporary loss of parking as described in Section 1.1.3.3, Construction Staging in. The reduced 
width entrance would allow continuous access to the lot from the Pacific Highway (PCH) 
exit. During some construction operations Appian Way under the bridge would be closed to 
traffic as described in Section 1.1.3, Common Features of the Build Alternatives. Following 
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construction activities, the entrance and toll booths would be restored to their original location, 
the parking spaces would be restored, and the lot would be repaired and restriped according to 
the preconstruction layout. 

Moss Avenue Bridge 
Under Alternative 3 a second bridge would be constructed at Moss Avenue for public vehicular 
access to the Pier deck parking lot and the Pier. The bridge would be designed for vehicular use, 
be approximately 150 feet long, and be within the 29-foot-wide existing City right-of-way to 
accommodate two vehicle lanes and barriers. The bridge would span over Ocean Front Walk and 
provide a minimum vertical clearance of 13 feet, 6 inches per California Fire Code Title 24 Part 
9 Section 503.2.1. The construction of the Moss Avenue Bridge would be staged with the Pier 
Bridge construction to provide continuous vehicular access to the Pier during project 
construction, eliminating the need for a temporary vehicular bridge.  

Lot 1 South has two exiting driveways, and the new bridge would require the permanent closure 
of the Moss Avenue exit. To construct this bridge, the retaining walls along Moss Avenue 
adjacent to the private property on the north and adjacent to Lot 1 South would need to be 
removed and reconstructed. This would require temporary construction easements on these 
properties. In Lot 1 South, approximately 35 parking spaces would be needed as a construction 
staging area during bridge construction. The parking spaces would be unavailable for 9 months 
but would be restored after construction is complete.  

At the southeast end of the Pier, the ADA ramp, portions of the retaining wall, and bench seating 
would be permanently removed. Due to limited vertical clearance, the ADA ramp cannot be 
reconstructed at this location; however, there is an ADA ramp north of this location that provides 
access to the Pier. The pylon lamppost on Ocean Front Walk would be in the alignment of the 
bridge and would be removed.  

This bridge would require the permanent removal of approximately 40 parking spaces on the Pier 
deck where it connects with the Pier. The layout of the Pier deck parking would be reconfigured 
to accommodate the new vehicle entrance from the Moss Avenue Bridge and relocation of the 
existing toll booth. The Pier deck at the connection of the Moss Avenue Bridge would need to be 
reconstructed to accommodate the bridge. As previously discussed for the Moss Avenue 
temporary vehicle access bridge, the Pier deck would be strengthened for a new fire lane, 
requiring temporary loss of parking. 

The Moss Avenue Bridge alignment encroaches into Carousel Park, and construction would 
occur in the park that would require modification of some of the park features. 

1.1.3 Common Features of the Build Alternatives 
The overall duration of construction for the build alternatives is projected to be 24 months. The 
following features are common to all of the build alternatives.  
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1.1.3.1 The Pier Sign 
The Pier Sign at the eastern end of the Pier Bridge just west of the Ocean Avenue/Colorado 
Avenue intersection is a historically significant structure and an iconic feature of the City. It is a 
State Historic Landmark. Because of its importance as both a historic and visual resource, the 
Pier Sign and its foundations would be protected in place during project construction. The 
replacement bridge structure would be designed to preserve the Pier Sign in its existing location.  

1.1.3.2 Temporary Pedestrian Bridge 
During the demolition of the existing Pier Bridge and construction of the new replacement 
bridge, general public pedestrian access between the Pier and the Ocean Avenue /Colorado 
Avenue Intersection would be maintained through construction of a temporary pedestrian bridge 
adjacent to the south of the Pier Bridge. The temporary bridge would be set back 5 feet south 
from the existing bridge to allow for safe demolition and construction of the new bridge. The 
temporary bridge would stay within City right-of-way and be approximately 4 feet from existing 
buildings to the south and be accessed via the Ocean Avenue /Colorado Avenue Intersection. 

The temporary pedestrian bridge would have a similar 10% grade as the existing bridge and 
would be 8 feet in width. Given its narrow width, the temporary bridge would accommodate 
pedestrians only and may not be able to accommodate the peak weekend and holiday pedestrian 
attendance at the Pier. Additional signage would be provided to re-route pedestrians to use 
alternative access routes north and south of the Pier during peak weekend and holiday pedestrian 
presence at the Pier. Given the temporary bridge will have a steep grade and a narrow width, it is 
not intended for ADA or bicycle access during project construction. Those with disabilities will 
need to arrive at the Pier in a vehicle, park in designated spots, and access the Pier through 
existing access points at the Lot 1 North, Ocean Front Walk, or Pier deck. Bicycles will be able 
to access the Pier along alternative street routes south of the Pier such as Seaside Terrace or 
along Ocean Front Walk. 

Due to the proximity of the pedestrian bridge to construction operations, the bridge would need 
to have a roof and solid wall on the side adjacent to the Pier Bridge for public safety. The cover 
and wall would be constructed of plywood similar to the walkways that are commonly 
constructed next to building projects in urban areas. During some construction operations, such 
as bridge demolition and lifting of large reinforcing steel pile cages, the pedestrian bridge would 
need to be temporarily closed to the public. During those closures the public would be routed to 
Seaside Terrace or the pedestrian overcrossing north of Broadway. Another option to limit public 
inconvenience is to perform these construction operations during the evening hours with a 
special permit when there are fewer visitors to the Pier. 

1.1.3.3 Construction Staging 
The project site is surrounded by existing residential properties, businesses, roads, public 
walkways, a park, and structures on all sides and underneath the bridge. Providing the contractor 
with enough working space to safely demolish the existing bridge and to construct a new 
bridge—while minimizing disruptions for access to public resources or to residences, businesses, 
and operations on the Pier—needs to be considered. Construction work on this project would 
involve backhoes with hydraulic rams, dump trucks, cranes, drilling rigs, concrete trucks, and 
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other construction equipment. Construction staging space for the contractor’s use is proposed at 
Lot 1 North. This will cause the temporary loss of use of approximately 365 parking spaces in 
the lot, which includes the loss of parking resulting from temporary relocation of the lot entrance 
discussed below. 

Located on the south side of the Pier Bridge are the Lobster Restaurant, Carousel Café with 
apartments upstairs, Santa Monica Pier Aquarium, historic Hippodrome, and portions of the Pier 
structure. Located on the north side are Palisades Park, the entrance to Lot 1 North, and a City 
maintenance yard. Given the constraints around the bridge, construction access for the project is 
proposed on the north side of the bridge. Construction access on the south side is limited by 
private residences, businesses, and structures. These constraints would not provide sufficient 
space for construction work to safely proceed from the south. In addition, the temporary 
pedestrian bridge would further constrain the amount of space to work south of the Pier. 

1.1.3.4 Public Access Under the Pier Bridge During Demolition 
and Construction 

The Pier Bridge passes over the two bifurcated two-lane roadways of Momma Ahiko Way 
(MAW), two-lane Appian Way, and the pedestrian path Ocean Front Walk. Maintaining access 
on these routes, as much as possible, will be essential to the project but will be limited when it 
would compromise public safety. Temporary closure of these routes would require mitigation 
with signage and detour routes. 

All of these routes would be closed during demolition of the bridge due to the risk of falling 
concrete, construction of foundations that will involve drilling rigs and cranes to be operating in 
proximity to the public, and erection and removal of falsework beams used to construct the new 
bridge.  

The closure of Ocean Front Walk and Appian Way is estimated to last 2 months, starting with 
bridge demolition and falsework erection and ending 1 week following bridge completion to 
allow removal of falsework. The closure of MAW is estimated to last 6 months, starting with 
bridge demolition and ending with completion of the bridge and removal of falsework. MAW 
will be closed for the full duration of bridge construction because there is not enough space to 
provide 15 feet of vertical clearance under the falsework. During this time traffic that was 
diverted to MAW will be detoured on PCH to Lincoln Boulevard and on local City streets to 
Ocean Avenue. A possible solution to reduce the closure duration of MAW is to allow a reduced 
temporary vertical clearance of 13 feet under falsework with an opening width of only one traffic 
lane. This would reduce the closure to 2 months for demolition and foundation work and a 
second closure of 1 week to allow for removal of falsework. The roadway would need to be 
closed to all truck traffic, and sufficient signage would be needed to divert trucks to alternate 
routes. The reduced temporary vertical clearance would require approval from the City and 
Caltrans. 

Due to the closure of Appian Way for 2 months, careful planning of the construction operations 
would be needed so that access from PCH into Lot 1 North would be provided.  
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1.1.3.5 Utility and Facility Relocations 
The Pier Bridge and the proposed Moss Avenue Bridge are located in an area that is served by 
utilities, which may be impacted during construction and therefore may require relocation.  

The following facilities under the Pier Bridge would be temporarily relocated during demolition 
and reconstruction of the bridge. 

• Restrooms. 

• Pier storage rooms. 

• An emergency backup generator for the aquarium. 

• Electrical utility room. 

• City trash compactor. 

Relocation of existing utility facilities would require careful planning with the utility owners to 
maintain essential services to the Pier during project construction. 

1.1.3.6 Pier Structural Modifications 
The Pier structure would be impacted by project construction. To remove the existing bridge, 
portions of the Pier that connect to the bridge would be partially removed to facilitate the use of 
demolition equipment. For all alternatives, where the new bridge connects with the Pier, deck 
reconstruction of the Pier would be needed to facilitate joining of the two structures. The 
temporary pedestrian bridge located on the south side would touch down on the Pier deck over 
the aquarium, and the Pier deck would need to be modified at this location. 

All of the modifications to the Pier that are visible would be reconstructed and replaced in kind 
so as to maintain the historic character of the Pier.  
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Chapter 2 Affected Environment 

2.1 Regulatory Setting 
The proposed project is located in the South Coast Air Basin (Basin) in Los Angeles County. 
The South Coast Air Quality Management District (SCAQMD) has jurisdiction over air quality 
issues in the Basin. SCAQMD administers air quality regulations developed at the federal, state, 
and local levels. Federal, state, and local air quality regulations applicable to the proposed 
project are described below. 

2.1.1 Federal Requirements 
The federal Clean Air Act (CAA), enacted in 1963 and amended several times thereafter 
(including the 1990 amendments, known as CAAA 1990, which are the current governing 
regulations for air quality), establishes the framework for modern air pollution control. In 
addition, the U.S. Environmental Protection Agency (EPA) established the National Ambient Air 
Quality Standards (NAAQS) for criteria pollutants (see Figure 2-1), which include carbon 
monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), ozone (O3), particulates 
(10 microns or less in diameter [PM10] and 2.5 microns or less in diameter [PM2.5]), and lead 
(Pb). Most standards have been set to protect public health. For some pollutants, standards have 
been based on values such as protection of crops, protection of materials, or avoidance of 
nuisance conditions. Attainment status designations are provided in Table 2-1. 

2.1.1.1 Transportation Conformity 
The concept of transportation conformity was introduced in the 1977 federal CAA. However, the 
conformity requirements were made substantially more rigorous with CAAA 1990. 
Transportation conformity prohibits the use of federal dollars to fund a transportation project 
unless it can be clearly demonstrated that the project would not cause or contribute to violations 
of the NAAQS. The U.S. Department of Transportation (DOT) and EPA developed the 
Transportation Conformity Rule (Code of Federal Regulations [CFR], Title 40, Section 51 and 
40 CFR 93) in November 1993. This transportation conformity regulation details implementation 
of the new requirements for determining conformity of transportation plans, programs, and 
projects. 

Under CAAA 1990, DOT cannot fund, authorize, or approve federal actions to support programs 
or projects that are not first found to conform to an EPA-approved State Implementation Plan 
(SIP) for achieving NAAQS goals. CAAA 1990 requires states to address in the SIP how federal 
standards will be achieved for areas designated as nonattainment areas for the NAAQS. Failing 
to submit a SIP that addresses nonattainment or to secure approval could lead to denial of federal 
funding and permits (in cases where a state-submitted SIP fails to demonstrate achievement of 
the federal standards, EPA prepares a federal implementation plan). 

  



Chapter 2. Affected Environment 

 
Air Quality Report  
US-101/California Street Off-Ramp Relocation Project 2-2 

 

This page intentionally left blank. 



Chapter 2. Affected Environment 

 
Air Quality Report  
US-101/California Street Off-Ramp Relocation Project 2-3 

Figure 2-1 Ambient Air Quality Standards
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Source: California Air Resources Board (2016). 



Chapter 2. Affected Environment 

 
Administrative Draft Air Quality Study Report  
Santa Monica Pier Bridge Replacement Project 2-5 
 

Table 2-1. Attainment Status of Los Angeles County Portion of South Coast Air Basin 

Pollutant Federal Classification State Classification 
O3 (1-hour standard) -- Nonattainment 

O3 (8-hour standard) Nonattainment, Extreme Nonattainment 

PM10 Attainment/Maintenance Nonattainment 

PM2.5 Nonattainment  Nonattainment 

CO Attainment/Maintenance Attainment 

NO2 Attainment/Maintenance Attainment 

SO2 Attainment Attainment 

Pb Nonattainment Attainment 

Note that only the Los Angeles County portion of the South Coast Air Basin is nonattainment for 
NAAQS Pb. The remainder of the Basin is attainment. 
Sources: CARB 2014a; EPA 2015; Compiled by ICF International 2016. 

 

In addition to the SIP, Section 93.114 of the EPA transportation conformity regulations requires 
a currently conforming Regional Transportation Plan (RTP) and Transportation Improvement 
Program (TIP) to be in place at the time of project approval.3 The RTP and TIP are listings of all 
transportation projects planned for a region over a period of years, usually about 20, that will 
receive federal funds or be subject to a federally required action, such as a review for effects on 
air quality. The TIP also lists non-federal, regionally significant projects for information and air 
quality modeling purposes. The RTP and TIP include projects whose emissions are within the 
budget planned in the SIP, with the goal of attaining the NAAQS. 

Using the projects included in the RTP, an air quality model is run to determine whether the 
implementation of those projects would conform to emission budgets or other tests showing that 
federal CAA attainment requirements would be met. If the conformity analysis is successful, 
regional planning organizations and the appropriate federal agencies, such as the Federal 
Highway Administration (FHWA), make the determination that the RTP is in conformity with 
the SIP for achieving the goals of the NAAQS. Otherwise, the projects in the RTP must be 
modified until conformity is attained.  

If the design and scope of the proposed transportation project are the same as the design and 
scope described in the RTP, the proposed project is deemed to be a project that meets the 
regional conformity requirements for purposes of regional analysis. Conformity with the 
NAAQS goals of the federal CAA is determined at both the regional level and at the project 
level. The proposed project must conform at both the regional and project levels to be approved. 

Typically, a regional transportation conformity determination is made by evaluating whether a 
project is included in a conforming RTP and/or TIP. Any project listed in an RTP and/or TIP 
must demonstrate conformity with the SIP because the SIP demonstrates how federal standards 
will be achieved for the region. The design and scope of the project being evaluated must match 
the design and scope of the project listed in the RTP and/or TIP. Regional-level conformity in 
California is concerned with how well the region is meeting the standards set for CO, NO2, 
                                                      
3 For the project vicinity, the currently conforming RTP and TIP are the SCAG 2012–2035 RTP/SCS and SCAG 
2015 FTIP, respectively.  
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ozone, and particulate matter. Project-level conformity determinations for CO, PM10, and PM2.5 
are made to verify that a project would not exacerbate an existing NAAQS violation or create a 
new exceedance and trigger the requirement for a hot-spot analysis.  

Conformity at the project level requires hot-spot analysis if a region is designated a 
nonattainment or maintenance area for CO and/or particulate matter. Hot-spot analysis is 
essentially the same, for technical purposes, as a CO or particulate matter analysis performed for 
NEPA purposes. In general, projects must not cause the CO standard to be violated, and, in 
nonattainment regions, the project must not cause any increase in the number and severity of 
violations. If known CO or particulate matter violations are located in the project vicinity, the 
project must include measures to reduce or eliminate the existing violations as well. 

In California, the federal EPA has delegated authority to prepare SIPs to the California Air 
Resources Board (CARB), which, in turn, has delegated that authority to individual air districts 
and planning entities. SCAG is the designated metropolitan planning organization (MPO) and 
the Los Angeles County Metropolitan Transportation Authority (Metro) is the Regional 
Transportation Planning Agency for Los Angeles County. As such, SCAG and Metro coordinate 
the county’s major transportation projects and programs that are included in the RTP and FTIP 
produced by SCAG. The FTIP sets forth SCAG’s investment priorities for transit and transit-
related improvements, highways and roadways, and other surface transportation improvements in 
the six-county SCAG region, which includes Imperial, Los Angeles, Orange, Riverside, San 
Bernardino, and Ventura counties. The 2015 FTIP is in accordance with EPA’s Transportation 
Conformity Rule as it pertains to attainment of air quality standards in the SCAG region. 

2.1.2 State Requirements 
Responsibility for achieving the California Ambient Air Quality Standards (CAAQS), which for 
certain pollutants and averaging periods are more stringent than federal standards, is placed on 
CARB and local air management districts (see Figure 2-1). State standards are to be achieved 
through district-level air quality management plans that are incorporated into the SIP. 
Traditionally, CARB has established state air quality standards, maintained oversight authority in 
air quality planning, developed programs for reducing emissions from motor vehicles, developed 
air emissions inventories, collected air quality and meteorological data, and approved SIPs 
developed by the individual air districts. Responsibilities of air districts include overseeing 
stationary source emissions, approving permits, maintaining emissions inventories, maintaining 
air quality stations, overseeing agricultural burning permits, and reviewing air quality–related 
sections of environmental documents required under CEQA. 

The California Clean Air Act (California CAA) of 1988 substantially added to the authority and 
responsibilities of air districts. The California CAA designates air districts as lead air quality 
planning agencies, requires air districts to prepare air quality plans, and grants air districts 
authority to implement transportation control measures. 

The California CAA focuses on attainment of the CAAQS and requires designation of attainment 
and nonattainment areas with respect to these standards. The act also requires that local and regional 
air districts expeditiously adopt and prepare an air quality attainment plan (Clean Air Plan) if the 
district violates state air quality standards for ozone, CO, SO2, or NO2. These plans are specifically 
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designed to attain state standards and must be designed to achieve an annual 5% reduction in district-
wide emissions of each nonattainment pollutant or its precursors. No locally prepared attainment 
plans are required for areas that violate the state PM10 standards; CARB is responsible for 
developing plans and projects that achieve compliance with the state PM10 standards. 

The California CAA requires the CAAQS to be met as expeditiously as practicable but, unlike the 
federal CAA, does not set precise attainment deadlines. Instead, the act establishes increasingly 
stringent requirements for areas that will require more time to achieve the standards. 

The California CAA emphasizes the control of indirect and area-wide sources of air pollutant 
emissions. The act gives local Air Pollution Control Districts explicit authority to regulate indirect 
sources of air pollution and establish Transportation Control Measures (TCMs). The California 
CAA does not define the terms indirect [sources] and area-wide sources. However, Section 110 of 
the federal CAA defines an indirect source as a facility, building, structure, installation, real 
property, road, or highway that attracts, or may attract, mobile sources of pollution. Such terms 
include parking lots, parking garages, and other facilities subject to any measure for management 
of parking supply. TCMs are defined in the California CAA as “any strategy to reduce trips, 
vehicle use, vehicle miles traveled, vehicle idling, or traffic congestion for the purpose of reducing 
vehicle emissions.”  

2.1.3 Local and Regional Requirements 
The air quality management agencies of direct importance for projects in Los Angeles County 
and the City of Santa Monica include EPA, CARB, and SCAQMD. EPA has established federal 
standards for which CARB and SCAQMD have primary implementation responsibility. CARB 
and SCAQMD are responsible for ensuring that CAAQS are met. SCAQMD is responsible for 
implementing strategies for air quality improvement and recommending mitigation measures for 
new growth and development. At the local level, air quality is managed through land use and 
development planning practices, which are implemented through the municipal general planning 
process. SCAQMD is responsible for establishing and enforcing local air quality rules and 
regulations that address the requirements of federal and state air quality laws. SCAQMD requires 
compliance with Rule 403 to control fugitive dust emissions. Rule 403 is intended to reduce the 
amount of particulate matter in the ambient air resulting from anthropogenic fugitive dust 
sources by requiring projects to prevent, reduce, or mitigate fugitive dust emissions.  

2.2 Physical Setting 
Ambient air quality is affected by climatological conditions, topography, and the types and amounts 
of pollutants emitted. The following discussion describes relevant characteristics of the Basin and 
offers an overview of conditions affecting pollutant ambient air concentrations in the Basin. 

2.2.1 Topography and Climate 
The proposed project is within the South Coast Air Basin, which covers the non-desert portions 
of Los Angeles, San Bernardino, and Riverside counties, as well as all of Orange County. The 
Basin is bordered by the Pacific Ocean to the west, the South Central Coast Air Basin to the 
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north, the Mojave Desert Air Basin and San Joaquin Valley Air Basin to the north and east, and 
the San Diego County Air Basin to the south.  

The regional climate within the Basin is considered semi-arid and is characterized by warm 
summers, mild winters, infrequent seasonal rainfall, moderate daytime onshore breezes, and 
moderate humidity. The Santa Monica Pier Weather Monitoring Station (ID 047953) is 0.3 mile 
to the southwest of the project site. Given its proximity to the project site, historic climatic 
conditions at the Santa Monica Pier Weather Monitoring Station are representative of the 
prevailing climatic conditions at the project site. The annual average high and low temperatures 
at the Santa Monica Pier are 67°F and 55°F, respectively. Total annual precipitation averages 
13 inches. Precipitation occurs mostly during the winter and infrequently during the summer 
(Western Regional Climate Center 2015) (see Appendix B). Wind monitoring data recorded at the 
Santa Monica Station indicate that the predominant wind direction in the project vicinity is from 
the southwest, with an average wind speed of 6 miles per hour (mph) (Western Regional Climate 
Center 2015) (see Appendix B).  

The Basin frequently experiences weather conditions that trap air pollutants, which occurs as a 
result of two primary phenomena. The first is that the Basin has persistent temperature inversions 
formed by warmer air in the upper layer and cooler air in the lower layer. Temperature 
inversions limit the vertical dispersion of air contaminants, holding them relatively close to the 
ground. These inversions break when the sun heats the lower layer, allowing the two layers to 
mix and the previously trapped air to leave the Basin. The second phenomenon that traps air 
pollutants in the Basin occurs during periods of stagnant wind conditions, which limit the 
movement of air pollutants. The combination of stagnant wind conditions and low inversions 
produces the greatest pollutant concentrations. Conversely, on days of no inversion or high wind 
speeds, ambient air pollutant concentrations are the lowest. 

2.2.2 Description of Pollutants 
The following is a general description of the pollutants for which there are standards (criteria 
pollutants) and ambient measurements. A description of toxic air contaminants (TACs) and 
naturally occurring asbestos (NOA), for which there are no standards, is also included. Ozone, 
and its precursors, reactive organic gases (ROG) and oxides of nitrogen (NOX), sulfates, 
visibility reducing particles, NO2, and PM10 and PM2.5 are considered to be regional pollutants 
because they or their precursors affect air quality on a regional scale. NO2 reacts 
photochemically with ROGs to form ozone, while PM10 and PM2.5 can form from the chemical 
reaction of atmospheric chemicals, including NOX, sulfates, nitrates, and ammonia. These 
processes can occur at some distance downwind of the source of pollutants. Pollutants such as 
CO, SO2, lead, and particulate matter are considered to be local pollutants because they tend to 
disperse rapidly with distance from the source. Although PM10 and PM2.5 are considered to be 
regional pollutants, they can also be localized pollutants because direct emissions of particulate 
matter from automobile exhaust can accumulate in the air locally near the emission source.  

Figure 2-1 provides the state and federal standards, and Table 2-1 presents the Basin’s 
attainment status for pollutants. Although NOA is common in certain counties of California, it is 
not likely to be found in the City of Santa Monica (California Department of Conservation 
2000). 
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2.2.2.1 Ozone 
O3 is a respiratory irritant that increases susceptibility to respiratory infections. It is also an 
oxidant that can cause substantial damage to vegetation and other materials. 

O3, which is a regional pollutant, is generally not emitted directly into the air but is formed by a 
photochemical reaction in the atmosphere. O3 precursors, which include ROG and NOX, react in 
the atmosphere in the presence of sunlight to form O3. Because photochemical reaction rates 
depend on the intensity of ultraviolet light and air temperature, O3 is primarily a summer air 
pollution problem. In addition, photochemical reactions take time to occur, so high O3 levels 
often occur downwind of the emission source. 

The EPA revoked the federal 1-hour O3 standard on June 15, 2005; however, the new federal 8-
hour O3 standard was promulgated effective from that same date. A state standard for O3 has 
been established for the 1-hour and 8-hour averaging periods. The state 1-hour and 8-hour O3 
standards are 0.09 part per million (ppm) and 0.070 ppm, respectively, not to be exceeded. The 
federal 8-hour O3 standard is 0.075 ppm and is not to be exceeded more than three times in any 
3-year period. 

On April 15, 2004, EPA released its list of 8-hour O3 nonattainment areas, together with the 
deadline for each nonattainment area to attain the standard. Areas with the highest 8-hour 
concentrations and the greatest number of days exceeding the new standard were given the 
longest time to reach attainment.  

2.2.2.2 Carbon Monoxide 
CO is a public health concern because it combines readily with hemoglobin and reduces the 
amount of oxygen transported in the bloodstream. CO can cause health problems such as fatigue, 
headache, confusion, dizziness, and even death. 

Motor vehicles are the dominant source of CO emissions in most areas. High CO levels develop 
primarily during winter when a period of light winds combines with the formation of ground-
level temperature inversions (typically from the evening through early morning). These 
conditions result in reduced dispersion of vehicle emissions. Motor vehicles also exhibit 
increased CO emission rates at low air temperatures. 

State and federal CO standards have been set for 1-hour and 8-hour averaging times. The state 1-
hour standard is 20 ppm by volume, whereas the federal 1-hour standard is 35 ppm. Both the 
state and federal standard for the 8-hour averaging period is 9 ppm.  

2.2.2.3 Nitrogen Oxides 
Nitrogen oxides are a family of highly reactive gases that are primary precursors to the formation 
of ground-level O3, reacting in the atmosphere to form acid rain. NOX is emitted from 
combustion processes in which fuel is burned at high temperatures, principally from motor 
vehicle exhaust and stationary sources such as electric utilities and industrial boilers. A brownish 
gas, NO2 is a strong oxidizing agent that reacts in the air to form corrosive nitric acid, as well as 
toxic organic nitrates. 
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NOX can irritate the lungs, cause lung damage, and lower resistance to respiratory infections 
such as influenza. The effects of short-term exposure are still unclear, but continued or frequent 
exposure to concentrations that are typically much higher than those normally found in the 
ambient air may cause increased incidence of acute respiratory illness in children. Health effects 
associated with NOX are an increase in the incidence of chronic bronchitis and lung irritation. 
Chronic exposure to NO2 may lead to eye and mucous membrane aggravation along with 
pulmonary dysfunction. NOX can cause fading of textile dyes and additives, deterioration of 
cotton and nylon, and corrosion of metals as a result of production of particulate nitrates. 
Airborne NOX also can impair visibility. NOX is a major component of acid deposition in 
California. NOX may affect both terrestrial and aquatic ecosystems. NOX in the air is a 
potentially significant contributor to a number of environmental effects such as acid rain and 
eutrophication in coastal waters. Eutrophication occurs when a body of water suffers an increase 
in nutrients that reduces the amount of oxygen in the water, producing an environment that is 
destructive to fish and other animal life. 

The state NO2 standards are 0.18 ppm as a 1-hour average and 0.030 ppm as an annual arithmetic 
mean. The federal NO2 standards are 0.100 ppm as a 1-hour average and 0.053 ppm as an annual 
arithmetic mean.  

2.2.2.4 Sulfur Oxides  
SOX gases are a family of colorless, pungent gases, including SO2, and are formed primarily by 
combustion of sulfur-containing fossil fuels (mainly coal and oil), metal smelting, and other 
industrial processes. SOX can react to form sulfates, which significantly reduce visibility. SOX is 
a precursor to particulate matter formation, which is in nonattainment in the project area. 

The major health concerns associated with exposure to high concentrations of SOX include 
effects related to breathing, respiratory illness, alterations in pulmonary defenses, and 
aggravation of existing cardiovascular disease. Major subgroups of the population that are most 
sensitive to SOX are individuals with cardiovascular disease or chronic lung disease (such as 
bronchitis or emphysema), children, and the elderly. Emissions of SOX also can damage the 
foliage of trees and agricultural crops. Together, SOX, and NOX are the major precursors to acid 
rain, which is associated with the acidification of lakes and streams and accelerated corrosion of 
buildings and monuments. 

The state standards are 0.25 ppm for the 1-hour averaging period and 0.04 ppm for the 24-hour 
averaging period. The federal standards are 0.075 ppm for the 1-hour averaging period (Federal 
Regulations [FR], Volume 75, Page 35520).  

2.2.2.5 Inhalable Particulate Matter 
Particulates can damage human health and retard plant growth. Health concerns associated with 
suspended particulate matter focus on those particles small enough to reach the lungs when inhaled. 
Particulates also reduce visibility and corrode materials. The federal and state ambient air quality 
standard for particulate matter applies to two classes of particulates: PM2.5 and PM10. The state 
PM10 standards are 50 micrograms per cubic meter (µg/m3) as a 24-hour average and 20 µg/m3 as an 
annual arithmetic mean. The federal PM10 standard is 150 µg/m3 as a 24-hour average. For PM2.5, 
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the state has adopted a standard of 12 µg/m3 for the annual arithmetic mean. The federal PM2.5 
standards are 35 µg/m3 for the 24-hour average and 12 µg/m3 for the annual arithmetic mean. 

2.2.2.6 Lead 
Lead is a natural constituent of air, water, and the biosphere. Lead is neither created nor 
destroyed in the environment, so it essentially persists forever. Automobiles were once a major 
source of airborne lead because, prior to being phased out, lead was used as a gasoline additive 
to increase the octane rating. However, in recent years, ambient concentrations of lead have 
dropped dramatically.  

Short-term exposure to high levels of lead can cause vomiting, diarrhea, convulsions, coma, or 
even death. However, even small amounts of lead can be harmful, especially to infants, young 
children, and pregnant women. Symptoms of long-term exposure to lower levels of lead may be 
less noticeable but still serious. Anemia is common, and damage to the nervous system may 
cause impaired mental function. Other symptoms are appetite loss, abdominal pain, constipation, 
fatigue, sleeplessness, irritability, and headache. Continued excessive exposure, as in an 
industrial setting, can affect the kidneys. 

Lead exposure is most serious for young children because they absorb lead more easily than 
adults and are more susceptible to its harmful effects. Even low-level exposure may harm the 
intellectual development, behavior, size, and hearing of infants. During pregnancy, and 
especially in the last trimester, lead can cross the placenta and affect the fetus. Female workers 
exposed to high lead levels have more miscarriages and stillbirths. 

The state lead standard is 1.5 µg/m3 over a 30-day average; the federal lead standards are 
1.5 µg/m3 averaged over a calendar quarter and 0.15 µg/m3 as a rolling 3-month average.  

2.2.2.7 Mobile-Source Air Toxics/Toxic Air Contaminants 
TAC pollutants are those that may cause an increase in mortality or serious illness, or pose a 
present or potential hazard to human health. Health effects of TACs include cancer, birth defects, 
neurological damage, damage to the body’s natural defense system, and diseases that lead to 
death. In 1998, following a 10-year scientific assessment process, CARB identified particulate 
matter from diesel-fueled engines as a TAC. Compared with other air toxics CARB has 
identified and controlled, diesel particulate matter (DPM) emissions are estimated to be 
responsible for about 70% of the total ambient air toxics risk (California Air Resources Board 
2000).  

Through the CAAA 1990, Congress mandated EPA to regulate 188 air toxics, which are also 
known as hazardous air pollutants (HAPs). In EPA’s latest final rule (2007) on the control of 
hazardous air pollutants from mobile sources (72 FR 8430), the agency identified 93 compounds 
that are emitted from mobile sources, which are listed in EPA’s Integrated Risk Information 
System (IRIS). From this list of 93 compounds, EPA has identified 7 as priority mobile-source 
air toxics (MSAT) emissions. The high regulation priority of these 7 MSATs was based on 
EPA’s 1999 National Air Toxics Assessment (NATA) (Federal Highway Administration and 
U.S. Environmental Protection Agency 2012). 
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The seven priority MSATs include the following: acrolein, benzene, 1,3-butadiene, diesel 
particulate matter/diesel exhaust organic gases, formaldehyde, naphthalene and polycyclic 
organic matter (POM). 

The 2007 EPA rule requires controls that will dramatically decrease MSAT emissions through 
cleaner fuels and cleaner engines. According to an FHWA analysis using EPA’s MOVES2010b 
model, even if vehicle activity (e.g., vehicle miles traveled [VMT]) increases by 102%, as 
assumed from 2010 to 2050, a combined reduction of 83% in the total annual emission rate for 
the priority MSATs is projected for the same time period (Federal Highway Administration and 
U.S. Environmental Protection Agency 2012). 

2.2.2.8 Naturally Occurring Asbestos 
NOA is a fibrous material found in certain types of rock formations. It is the result of natural 
geologic processes and commonly found near earthquake faults in California. Some rock types 
known to produce asbestos fibers are varieties of chrysotile, crocidolite, amosite, anthophyllite, 
tremolite, and actinolite.  

Asbestos is harmless when it is left undisturbed under the soil, but if it becomes airborne, it can 
cause serious health problems. Human disturbance, or natural weathering, can break down 
asbestos into microscopic fibers that are easily inhaled. Inhalation of asbestos fibers can cause 
lung cancer, mesothelioma (a rare form of cancer found in the lining of internal organs), and 
asbestosis (a progressive, non-cancer disease of the lungs involving a buildup of scar tissue, 
which inhibits breathing) (U.S. Environmental Protection Agency 2008a, 2008b).  

Both EPA and CARB have issued guidance for reducing exposure to NOA. EPA’s suggested 
measures include leaving NOA material undisturbed, covering or capping NOA material, 
limiting dust-generating activities, or excavating and disposing of NOA material 
(U.S. Environmental Protection Agency 2008c). CARB has adopted Airborne Toxic Control 
Measures (ATCMs), which are required for road construction and maintenance projects, unless 
the project is found to be exempt. These ATCMs include stabilizing unpaved surfaces subject to 
vehicle traffic, reducing vehicle speeds, wetting or chemically stabilizing storage piles, and 
eliminating track-out material from equipment (California Air Resources Board 2008). 

2.2.3 Existing Air Quality Conditions 
SCAQMD operates and maintains a network of ambient air monitoring stations throughout the 
Basin. The purpose of the monitoring stations is to measure ambient concentrations of the 
pollutants and determine whether the ambient air quality meets the CAAQS and NAAQS. The 
ambient monitoring station closest to the proposed project is the Los Angeles-Westchester 
Parkway station (CARB #70111), approximately 6 miles to the southeast.  

Monitoring data show pollutant concentrations and exceedances of state and federal standards 
recorded at the Los Angeles-Westchester Parkway monitoring station (see Table 2-2). For O3, 
the state 1-hour standard was exceeded one time per year in 2012, 2013, and 2014, and federal 8-
hour exceedances were recorded from once in 2013 and three times in 2014. In addition, no 
exceedances of the federal 1-hour NO2 standard, SO2 state or federal standards, CO 
concentration thresholds, or federal or state PM10 standards were recorded in the 3-year 
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monitoring period at the Los Angeles-Westchester Parkway monitoring station (see Appendix 
B). The Los Angeles-Westchester Parkway monitoring station does not collect PM2.5 
concentration data; therefore, the next closest station location that collects these data was used to 
approximate the existing conditions of the project site with respect to PM2.5. The Compton-700 
N Bullis Road monitoring station (CARB #70112), located 18 miles southeast of the project site, 
recorded one exceedance of the PM2.5 24-hour federal standard per year in 2012, 2013, and 
2014.  

2.2.4 Sensitive Receptor Locations 
Some locations are considered more susceptible to adverse impacts from air pollution than 
others. These locations are commonly referred to as sensitive receptors and include schools, 
playgrounds, childcare centers, long-term healthcare facilities, rehabilitation centers, 
convalescent centers, hospitals, retirement homes, and residences. As shown in Figure 2-1, there 
are several sensitive receptors within 0.25 mile of the areas in which most of the construction 
work would occur. 

The closest sensitive receptors to the project site are the residences above the restaurants and 
shops on Ocean Front Walk, which are immediately south of the existing Pier alignment. Other 
sensitive receptors include the 25-unit New Hope Apartments residential complex on the 
northwest corner of Appian Way and Seaside Terrace at 1637 Appian Way. From the northern 
limits of the Moss Avenue Bridge near the Moss Avenue/Appian Way intersection, the housing 
complex is approximately 100 feet southeast of the project work limits. Recreational uses within 
0.25 mile of the project limits include Tongva Park to the southeast of the Pier Bridge/Ocean 
Avenue intersection, Palisades Park to the north, Carousel Park immediately south of the Moss 
Avenue bridge proposed under Alternatives 1 and 3, Pacific Park at the end of the Pier, and the 
Santa Monica State Beach to the north and south of the project site.  
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Table 2-2. Air Quality Data from Los Angeles-Westchester Parkway Monitoring Station 
(CARB 70111) and Compton-700 N Bullis Road Monitoring Station (CARB 70112) 

Pollutant Standards 2013 2014 2015 
Ozone (O3) – Los Angeles-Westchester Parkway Monitoring Station (CARB #70111) 

Maximum 1-hour concentration (ppm) 0.105 0.114 0.096 

Maximum 8-hour concentration (ppm) 0.081 0.080 0.077 

Number of Days Standard Exceeded 

CAAQS 1-hour (>0.09 ppm) 1 1 1 

NAAQS 8-hour (>0.075 ppm) 1 3 1 

Sulfur Dioxide (SO2) – Los Angeles-Westchester Parkway Monitoring Station (CARB #70111) 
Maximum 24-hour concentration (ppm) 0.002 NA NA 

Number of Days Standard Exceeded  
NAAQS 24-hour (>0.075 ppm, 99th percentile) 0 NA NA 
CAAQS 24-hour (>0.25 ppm) 0 NA NA 

Carbon Monoxide (CO) – Los Angeles-Westchester Parkway Monitoring Station (CARB #70111) 
Maximum 8-hour concentration (ppm) NA NA NA 

Number of Days Standard Exceeded  
NAAQS/CAAQS 8-hour (>9 ppm) NA NA NA 

Nitrogen Dioxide (NO2) – Los Angeles-Westchester Parkway Monitoring Station (CARB #70111) 
Maximum 1-hour concentration (ppm) 0.0778 0.0873 0.0870 

Annual average concentration (ppm); CAAQS = 0.030 ppm NA 0.0120 0.0110 

Number of Days Standard Exceeded 

NAAQS 1-hour (>0.100 ppm) 0 0 0 

Particulate Matter (PM10) – Los Angeles-Westchester Parkway Monitoring Station (CARB #70111) 
National maximum 24-hour concentration (µg/m3) 38.0 46.0 42.0 

National second-highest 24-hour concentration (µg/m3) 35.0 40.0 39.0 

State maximum 24-hour concentration (µg/m3) 37.0 45.0 42.0 

State second-highest 24-hour concentration (µg/m3) 34.0 40.0 39.0 

National annual average concentration (µg/m3) 20.8 22.1 21.2 

State annual average concentration (µg/m3) NA 21.9 NA 

Number of Days Standard Exceeded 

CAAQS 24-hour (>50 µg/m3) 0 0 0 

NAAQS 24-hour (>150 µg/m3) (estimated days) 0 0 0 

Particulate Matter (PM2.5) – Compton-700 N Bullis Road Monitoring Station (CARB #70112) 
National maximum 24-hour concentration (µg/m3) 52.1 35.8 41.3 

National second-highest 24-hour concentration (µg/m3) 28.5 33.5 40.0 

National third-highest 24-hour concentration (µg/m3) 24.3 30.9 37.2 

National fourth-highest 24-hour concentration (µg/m3) 24.1 30.8 34.0 

National annual average concentration (µg/m3) 11.9 NA 11.7 

State annual average concentration (µg/m3) NA NA NA 

Number of Days Standard Exceeded 
NAAQS 24-hour (>35 µg/m3) 1 1 3 

Notes:  
CAAQS = California Ambient Air Quality Standards. 
NAAQS = National Ambient Air Quality Standards. 
NA = Insufficient data available to determine the value/data not available. 
Sources: California Air Resources Board; compiled by ICF International, June 2016.  
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Chapter 3 Environmental Consequences 

3.1 Assessment Methodology 
The proposed project would generate new emissions during construction and redistribute existing 
emissions during the operational period (i.e., post-construction). The methodology used to 
evaluate construction and operational effects is described below. 

3.1.1 Construction Period Impact Assessment 
Methodology 

Build Alternative 3 (Preferred Alternative), which would involve the construction of a new 
permanent vehicle bridge at Moss Avenue, would require the most extensive construction effort, 
and is therefore used for the purposes of estimating worst-case emissions during construction. 
However, as each of the three build alternatives would involve the replacement and widening of 
the Pier Bridge at the existing location as well as construction-period or permanent access to the 
Pier at a nearby location, construction-period emissions would be similar for each of the build 
alternatives.  

Construction activities are a source of fugitive dust and exhaust emissions that can have 
substantial temporary impacts on local air quality (i.e., exceed state air quality standards for 
PM2.5 and PM10). Such emissions would result from earthmoving and use of heavy equipment, 
as well as land clearing, ground excavation, cut-and-fill operations, and the construction of 
roadways and bridge structural supports. Dust emissions can vary substantially from day to day, 
depending on the level of activity, the specific operations, and the prevailing weather. A major 
portion of dust emissions for the proposed project would likely result from construction traffic. 

Construction-period emissions estimates have been included in this report for regional emissions 
and localized emissions. Emissions were estimated using the Roadway Construction Emissions 
Model (Version 7.1.5.1) and the California Emission Estimator Model (CalEEMod) Version 
2013.2.2. 

3.1.2 Operational Period Impact Assessment 
Methodology 

Build Alternatives 1 and 2 are not subject to regional- or project-level transportation conformity 
requirements per 40 CFR 93.126, and fit under the definition of exempt project types responsible 
for “widening narrow pavements or reconstructing bridges (no additional travel lanes).” Build 
Alternative 3 (Locally Preferred Alternative) is not exempt from the requirement to demonstrate 
transportation conformity.  

In addition to analysis for transportation conformity determination requirements, the operational 
impacts of the proposed project are subject to CEQA and NEPA requirements to address project 
impacts. The project would not increase bridge capacity nor would it increase parking capacity 
on or around the Pier. There would be no change in trip generation associated with this project, 
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and therefore, regional pollutant operational emissions associated with the proposed project have 
been evaluated in a qualitative manner.  

In addition to regional pollutants, potential impacts stemming from the generation of pollutants 
with localized effects have been addressed. The potential impacts related to localized CO hot-
spot emissions were evaluated following the methodology prescribed in the Transportation 
Project-level Carbon Monoxide Protocol (CO Protocol) developed for Caltrans by the Institute 
of Transportation Studies at the University of California, Davis (Garza et al. 1997). The potential 
impacts related to localized particulate matter were evaluated using the FHWA guidance manual, 
Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 
Nonattainment and Maintenance Areas (U.S. Environmental Protection Agency 2015). MSAT 
emissions were evaluated using FHWA’s Interim Guidance Update on Mobile Source Air Toxic 
Analysis in NEPA Documents (Federal Highway Administration and U.S. Environmental 
Protection Agency 2012) and California-specific guidance from Caltrans (Brady pers. comm.; 
California Air Resources Board 2005). 

3.1.2.1 Carbon Monoxide Modeling Protocol 
Caltrans, in coordination with the University of California, Davis Institute of Transportation 
Studies, has developed a transportation project-level CO protocol (Garza et al. 1997). This CO 
protocol details a qualitative step-by-step screening procedure to determine whether project-
related CO concentrations have a potential to generate new air quality violations, worsen existing 
violations, or delay attainment of NAAQS for CO. If the screening procedure reveals that such a 
potential may exist, then the CO protocol details a quantitative method to ascertain project-
related CO impacts. 

3.1.2.2 PM10 and PM2.5 Evaluation Protocol 
In November 2015, EPA issued a guidance document titled Transportation Conformity Guidance 
for Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas 
(U.S. Environmental Protection Agency 2015). This guidance details a step-by-step screening 
procedure to determine whether project-related particulate emissions have a potential to generate 
new air quality violations, worsen existing violations, or delay attainment of NAAQS for PM2.5 
or PM10. 

3.1.2.3 Mobile-Source Air Toxics Evaluation Procedure 
FHWA has issued interim guidance on how MSATs should be addressed in NEPA documents 
for highway projects and has developed a tiered approach for analyzing MSATs in NEPA 
documents. Depending on the specific project circumstances, FHWA has identified three levels 
of analysis.  

1. No analysis for exempt projects or projects with no potential for meaningful MSAT 
effects. 

2. Qualitative analysis for projects with low-potential MSAT effects. 

3. Quantitative analysis to differentiate alternatives for projects with higher potential MSAT 
effects. 
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This study includes a qualitative analysis of MSAT emissions for a project with a low potential 
for MSAT effects. Per the FHWA guidance, a qualitative assessment should compare, in 
narrative form, the expected effect of the project on traffic volumes, vehicle mix, or routing of 
traffic and the associated changes in MSAT for the project alternatives, including no-build, based 
on VMT, vehicle mix, and speed. It should also discuss national trend data projecting substantial 
overall reductions in emissions due to stricter engine and fuel regulations promulgated by EPA. 

3.2 Project Effects  
3.2.1 Construction Period Effects 

3.2.1.1 Regional Criteria Pollutant Emissions  
Construction is anticipated to begin in early 2023 and last approximately 24 months. Temporary 
construction emissions would result from onsite activities such as grubbing/land clearing, 
grading/excavation, drainage/subgrade and bridge construction and paving, as well as offsite 
activities such as haul truck and construction worker commute trips. Pollutant emissions would 
vary daily, depending on the level of activity, specific operations, and prevailing weather 
conditions (for fugitive dust). 

During construction, short-term degradation of air quality may occur due to the release of 
particulate emissions (airborne fugitive dust) generated by excavation, grading, hauling, and 
other activities related to construction. Emissions from construction equipment would include 
CO, NOX, ROG, directly emitted particulate matter (PM10 and PM2.5), and toxic air 
contaminants (aka: MSATs), such as diesel exhaust particulate matter. 

Site preparation and bridge construction would involve clearing, cut-and-fill activities, grading, 
and paving of roadway surfaces. Construction-related effects on air quality from most roadway 
projects are typically greatest during the site preparation phases because most heavy construction 
equipment emissions are associated with the excavation, handling, and transport of soils to and 
from the site. An estimate of project construction emissions is presented below in Table 3-1. The 
greatest regional emissions would occur during the grading/excavation period, resulting in 
8 pounds per day of ROG, 76 pounds per day of CO, 85 pounds per day of NOX, 8 pounds per 
day of PM10, and 5 pounds per day of PM2.5.  

SCAQMD regional emissions thresholds are provided as the basis for the determination of 
CEQA impacts for the City of Santa Monica, as part of its responsibilities as the CEQA lead 
agency. Such thresholds are not the basis for NEPA impact determinations, for which Caltrans is 
responsible as the NEPA lead agency.  

Table 3-1. Estimate of Regional Criteria Pollutant Emissions during Construction (pounds 
per day) 

Construction Phase ROG NOX CO SO2 PM10 PM2.5 
Grubbing and Clearing (2023) 2 20 21 < 1 3 2 

     Onsite 2 20 20 < 1 3 2 

     Offsite < 1 < 1 < 1 < 1 < 1 < 1 
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Construction Phase ROG NOX CO SO2 PM10 PM2.5 
Grading/Excavation (2023) 8 85 76 < 1 6 4 

     Onsite 8 84 72 < 1 5 4 

     Offsite < 1 1 4 < 1 < 1 < 1 

Grading/Excavation (2024) 8 78 74 < 1 8 5 

     Onsite 8 77 71 < 1 5 4 

     Offsite < 1 1 3 < 1 3 1 

Construction/Drainage/Utilities/Sub-Grade 
(2024) 7 58 52 < 1 3 3 

     Onsite 6 57 50 < 1 3 2 

     Offsite < 1 < 1 2 < 1 < 1 < 1 

Paving (2024) 1 6 10 < 1 < 1 < 1 

     Onsite 1 6 9 < 1 < 1 < 1 

     Offsite < 1 < 1 1 < 1 < 1 < 1 

Maximum Daily Emissions (Regional) 8 85 76 < 1 8 5 
SCAQMD Regional Emissions Thresholds  75 100 550 150 150 55 

Source: ICF International 2015. Detailed calculation assumptions provided in Appendix C. 

 
The estimate of construction-period emissions with implementation of SCAQMD Rule 403 
fugitive dust control measures and mitigation measure AQ-1 (see Section 3.3, Avoidance, 
Minimization, and/or Mitigation Measures) is provided in Table 3-2. Shown therein, the 
estimate of maximum daily emissions would be 2 pounds of ROG, 9 pounds of NOX, 84 pounds 
of CO, less than 1 pound of SO2, 8 pounds of PM10, and 5 pounds of PM2.5. 

Table 3-2. Estimate of Regional Criteria Pollutant Emissions during Construction with 
Control Measures (pounds per day) 

Construction Phase ROG NOX CO SO2 PM10 PM2.5 
Grubbing and Clearing (2023) 1 2 23 < 1 2 1 

     Onsite < 1 2 23 < 1 2 1 

     Offsite < 1 < 1 < 1 < 1 < 1 < 1 

Grading/Excavation (2023) 2 9 84 < 1 2 1 

     Onsite 2 8 80 < 1 2 1 

     Offsite < 1 1 4 < 1 < 1 < 1 

Grading/Excavation (2024) 2 9 84 < 1 5 2 

     Onsite 2 8 80 < 1 2 1 

     Offsite < 1 1 3 < 1 3 1 

Construction/Drainage/Utilities/Sub-Grade 
(2024) 1 9 57 

< 1 < 1 < 1 

     Onsite 1 9 55 < 1 < 1 < 1 

     Offsite < 1 < 1 2 < 1 < 1 < 1 

Paving (2024) < 1 1 10 < 1 < 1 < 1 

     Onsite < 1 1 10 < 1 < 1 < 1 

     Offsite < 1 < 1 1 < 1 < 1 < 1 

Maximum Daily Emissions (Regional) 2 9 84 < 1 5 2 
SCAQMD Regional Emissions Thresholds 75 100 550 150 150 55 

Source: ICF International 2015. Detailed calculation assumptions provided in Appendix C. 
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3.2.1.2 Localized Criteria Pollutant Emissions  
SCAQMD has developed localized significance thresholds (LSTs) to help public agencies 
analyze the project-related effects of pollutants on nearby receptors. The LSTs are based on the 
size or total area of the emissions source, the ambient air quality in each Source Receptor Area 
(SRA) where the emissions sources are located, and the distance to nearby sensitive receptor 
locations. The project site encompasses approximately 1.5 acres within the Northwest Coastal 
Los Angeles County SRA (SRA 2). Because LSTs are based on the potential area disturbed on 
any given day, the LST analysis for construction assumes the worst-case scenario and is based on 
a 1-acre area disturbed per day and a 82-foot distance to receptors. Table 3-3 shows the onsite 
emissions associated with project construction.   

SCAQMD LSTs are provided as the basis for the determination of CEQA impacts for the City of 
Santa Monica, as part of its responsibilities as the CEQA lead agency. Such thresholds are not 
the basis for NEPA impact determinations, for which Caltrans is responsible as the NEPA lead 
agency.  

Table 3-3. Estimate of Localized Criteria Pollutant Emissions during Construction with 
Control Measures (pounds per day) 

Construction Phase ROG NOX CO SO2 PM10 PM2.5 
Grubbing and Clearing (2023) < 1 2 23 < 1 2.1 1.2 

Grading/Excavation (2023) 2 8 80 < 1 2 1.2 

Grading/Excavation (2024) 2 8 80 < 1 2 1.2 

Construction/Drainage/Utilities/Sub-Grade 
(2024) 1 9 55 

< 1 
0.2 0.2 

Paving (2024) < 1 1 10 < 1 < 1 < 1 

Onsite Maximum Daily Emission  2 9 80 < 1 2.1 1.2 

SCAQMD Localized Significance 
Thresholdsa -- 103 562 -- 4 3 

a A 1-acre project site and an 80-foot receptor distance was assumed for Source Receptor Area 2 
(Northwest Coastal Los Angeles County). This is the smallest distance between source and receptor to 
be analyzed under the SCAQMD LST methodology. There are no LSTs for ROG or SO2. 
Source: ICF International 2015. Detailed calculation assumptions provided in Appendix C. 
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3.2.1.3 Mobile-Source Air Toxics/Toxic Air Contaminant Emissions 
With respect to construction-period impacts, the greatest potential for TAC emissions would be 
related to DPM emissions associated with heavy equipment operations during project 
construction. Construction activities associated with the project would be sporadic, transitory, 
and short term in nature. The assessment of cancer risk is typically based on a 9- to 70-year 
exposure period; however, each of the three build alternatives is anticipated to have a duration of 
approximately 24 months. Because exposure to diesel exhaust would be well below the 70-year 
exposure period, project construction is not anticipated to result in an elevated cancer risk to 
exposed persons due to the short-term and transitory nature of construction activity.  

3.2.1.4 Odors 
Potential sources that may emit odors during construction activities under each of the build 
alternatives include equipment exhaust. Odors from that source would be localized and generally 
confined to the immediate area surrounding the project site. The build alternatives would utilize 
typical construction techniques, and the odors would be typical of most construction sites and 
temporary in nature. No construction activities under the build alternatives would cause an odor 
nuisance.  

3.2.2 Operational Period Effects 

3.2.2.1 Regional and Project-Level Conformity  
CAAA 1990 require that projects conform to the SIP and that direct and indirect emissions 
resulting from federal actions or funding do not produce new air quality violations or worsen 
existing violations. The federal CAA specifically instructs EPA to develop guidelines for 
identifying when vehicle-related projects can increase local concentrations of CO, PM10, and 
PM2.5 by altering traffic patterns. Conformity requirements apply only to emissions after 
completion of a project; they do not apply to construction impacts. Build Alternatives 1 and 2 are 
exempt from federal transportation conformity requirements per 40 CFR 93.126, captured by the 
definition of exempt project types responsible for “widening narrow pavements or reconstructing 
bridges (no additional travel lanes).” 

Build Alternatives 1 and 2 are included in the SCAG 2012–2035 RTP/SCS and SCAG 2015 
FTIP as projects grouped with others under ID LA000800. Build Alternatives 1 and 2 are also 
included in the 2015 FSTIP and are proposed for funding from HBP, with the individual project 
ID of BHLO-5107(033). The Pier Bridge qualifies for replacement under the HBP and is eligible 
for Toll-Credit funding. The SCAG 2012–2035 RTP/SCS was determined to have met all air 
quality conformity requirements by the FHWA and Federal Transit Administration (FTA) on 
June 4, 2012. The SCAG 2015 FTIP was determined to have met air quality conformity 
requirements by FHWA and FTA on December 15, 2014. The 2015 FSTIP was also approved by 
FHWA and FTA on December 15, 2014. 

With regard to Build Alternative 3 (Preferred Alternative), the project’s FTIP description is 
currently being revised as necessary. This alternative will appear in the 2016-2040 RTP/SCS and 
2017 FTIP under project number LA0G1296 (see Appendix A, Metro FTIP Update 
Programming Page) described as “Replace existing vehicle between Ocean Ave. and Santa 
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Monica Pier over Appian Way for pedestrian, bicycle, emergency and limited access at the 
existing alignment. New two-lane vehicle bridge at Moss Avenue between Apian Way and Santa 
Monica Pier over Ocean Front Walk.” Build Alternative 3 (Preferred Alternative) will be 
described in the “then currently conforming” RTP and FTIP prior to final project approval and 
preparation of the project Air Quality Conformity Analysis Report. The project-level CO and 
PM2.5/PM10 hot-spot analyses provided below evaluates Build Alternative 3 (Preferred 
Alternative). 

3.2.2.2 Regional Criteria Pollutant Emissions 
During project operation, criteria pollutant emissions would result from the use of vehicles 
within the study area. As stated in the Traffic Impact Analysis prepared for the proposed project, 
none of the proposed project alternatives would generate additional trips on the regional roadway 
network, as they would not introduce new land uses.  

Build Alternatives 1 and 2 would involve the reconstruction of the Pier Bridge at its existing 
location, and vehicles would access the Pier in the same fashion as under the No-Build condition. 
There would be no difference in operational traffic characteristics between the No-Build 
Alternative, Build Alternative 1, and Build Alternative 2. Build Alternatives 1 and 2 would not 
create additional vehicular capacity on the bridge, nor would they add parking capacity on the 
Pier or elsewhere in the project areas. No increase in trip generation would occur under either 
Build Alternative when compared to the No-Build Alternative. Consequently, localized criteria 
pollutant emissions under Build Alternatives 1 and 2 would be indistinguishable from the No-
Build Alternative. 

The Traffic Impact Analysis identified two different operational traffic scenarios under Build 
Alternative 3 (Preferred Alternative). The first scenario, Access Scenario 1, assumes that traffic 
exiting over the new Moss Avenue Bridge from the Pier Deck Lot would be unconstrained and 
would use the existing roadway network. The intersection volume-to-capacity ratio (V/C), delay, 
and level of service (LOS) for the study area for Access Scenario 1 weekday PM and weekend 
midday peak hours is shown in Table 3-4 compared to the No-Build Alternative conditions. 
Although at some intersections the V/C ratio or delay would increase under Build Alternative 3, 
Access Scenario 1 relative to the No-Build Alternative, increases would be negligible or would 
be offset by increased operational efficiency at other study area intersections. Consequently, 
operation of Build Alternative 3, Access Scenario 1 would result in a negligible change in 
regional emissions. 

Build Alternative 3 (Preferred Alternative), Access Scenario 2 assumes that a semi-diverter 
would be installed at the Appian Way and Seaside Terrace intersection to direct exiting traffic 
traveling south on Appian Way to turn east onto Seaside Avenue. The intersection V/C, delay, 
and LOS for the study area for Access Scenario 2 weekday PM and weekend midday peak hours 
is shown in Table 3-5 compared to the No-Build Alternative conditions. Intersection V/C or 
delay under Build Alternative 3, Access Scenario 2 would increase at some intersections, but 
would be negligible or offset by improved efficiency at others such that little or no increase in 
regional emissions would occur. The localized effects of increased delays at intersections is 
discussed below.  
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Table 3-4. Opening Year (2025) Intersection Level of Service  
(Alternative 3, Access Scenario 1) 

No. Intersection 
Control 

Type 
Peak 
Hour 

Future No Project 
(Alt 1 and Alt 2) 

Future + Project 
(Alt 3-Access 1) 

V/C or 
Delay 

Change V/C Delay LOS V/C Delay LOS 

1 
Pacific Coast Highway & 
California Incline 

Signal 
PM 

WKND 
1.107 
1.014 

** 87 
F 
 F 

1.109 
1.011 

** 86 
F  
F 

0.002 
-1 

2 
Pacific Coast Highway &  
The Lot Exit 

TWSC 
PM 

WKND 
0.211 
0.284 

9 
10 

A  
A 

0.211 
0.285 

9 
10 

A  
A 

0 
0 

3 
Appian Way &  
Moss Avenue 

TWSC 
PM 

WKND 
0.000 
0.000 

7 
8 

A  
A 

0.000 
0.000 

8 
9 

A  
A 

1 
1 

4 
Appian Way &  
Seaside Terrace 

AWSC 
PM 

WKND 
NA 
NA 

8 
10 

A  
A 

NA 
NA 

9 
11 

A  
B 

1 
1 

5 
Appian Way &  
Pico Boulevard 

AWSC 
PM 

WKND 
NA 
NA 

9 
9 

A  
A 

NA 
NA 

9 
10 

A  
A 

0 
1 

6 
Ocean Avenue &  
Broadway 

Signal 
PM 

WKND 
0.394 
0.436 

11 
10 

B 
 B 

0.393 
0.437 

11 
10 

B  
B 

0 
0 

7 
Ocean Avenue &  
Colorado Avenue 

Signal 
PM 

WKND 
0.447 
0.559 

45 
55 

D  
D 

0.350 
0.437 

33 
33 

C  
C 

-12 
-22 

8 
Ocean Avenue &  
Moomat Ahiko Way 

Signal 
PM 

WKND 
0.638 
0.640 

22 
29 

C 
C 

0.625 
0.623 

22 
30 

C  
C 

0 
1 

9 
Ocean Avenue &  
Seaside Terrace 

TWSC 
PM 

WKND 
0.276 
0.950 

37 
121 

E 
 F 

0.570 
1.324 

54 
240 

F  
F 

17 
0.374 

10 
Ocean Avenue &  
Olympic Boulevard 

Signal 
PM 

WKND 
0.654 
0.652 

32 
20 

C 
 B 

0.670 
0.648 

33 
20 

C  
C 

1 
0 

11 
Ocean Avenue &  
Pico Boulevard 

Signal 
PM 

WKND 
0.619 
0.520 

24 
32 

C  
C 

0.628 
0.517 

25 
32 

C  
C 

1 
0 

12/13 
2nd Street &  
Colorado Avenue 

Signal 
PM 

WKND 
0.447 
0.366 

35 
32 

D  
C 

0.434 
0.351 

35 
33 

D  
C 

0 
1 

14 
Main Street &  
Olympic Boulevard 

Signal 
PM 

WKND 
0.324 
0.362 

20 
14 

B  
B 

0.389 
0.401 

20 
14 

C  
B 

0 
0 

15 
Main Street &  
Pico Boulevard 

Signal 
PM 

WKND 
0.487 
0.519 

31 
31 

C  
C 

0.494 
0.528 

32 
31 

C  
C 

1 
0 

16 
Mazatlan Drive &  
Olympic Boulevard 

Signal 
PM 

WKND 
0.247 
0.226 

7 
6 

A  
A 

0.269 
0.240 

7 
6 

A  
A 

0 
0 

17 
4th Street &  
Colorado Avenue 

Signal 
PM 

WKND 
0.527 
0.504 

23 
25 

C  
C 

0.515 
0.484 

23 
24 

C  
C 

0 
-1 

18 
4th Street & I-10  
Westbound Off-Ramp 

Signal 
PM 

WKND 
0.965 
0.665 

55 
25 

D  
C 

0.937 
0.625 

47 
23 

D  
C 

-8 
-2 

19 
4th Street & I-10  
Eastbound On-Ramp 

Signal 
PM 

WKND 
0.763 
1.084 

42 
100 

D 
 F 

0.788 
1.108 

47 
** 

D  
F 

5 
0.024 

20 
4th Street &  
Pico Boulevard 

Signal 
PM 

WKND 
0.605 
0.605 

29 
30 

C  
C 

0.616 
0.633 

29 
31 

C  
C 

0 
1 

* = Average stopped delay per vehicle, in seconds; ** = Indicates oversaturated conditions. Delay cannot be 
calculated; AWSC = All Way Stop Control; TWSC = Two Way Stop Control; I-10 = Interstate 10; WKND = 
weekend. 



Chapter 3. Environmental Consequences 

 
Administrative Draft Air Quality Study Report  
Santa Monica Pier Bridge Replacement Project 3-9 
 
 

Table 3-5. Opening Year (2025) Intersection Level of Service  
(Alternative 3, Access Scenario 2) 

No. Intersection 
Control 

Type 
Peak 
Hour 

Future No Project 
(Alt 1 and Alt 2) 

Future + Project 
(Alt 3-Access 2) V/C or 

Delay 
Change V/C Delay LOS V/C Delay LOS 

1 
Pacific Coast Highway & 
California Incline 

Signal 
PM 

WKND 
1.107 
1.014 

** 87 
F  
F 

1.109 
1.011 

** 86 
F  
F 

0.002 
-1 

2 
Pacific Coast Highway & 
The Lot Exit 

TWSC 
PM 

WKND 
0.211 
0.284 

9 
10 

A  
A 

0.211 
0.285 

9 
10 

A  
A 

0 
0 

3 
Appian Way &  
Moss Avenue 

TWSC 
PM 

WKND 
0.000 
0.000 

7 
8 

A  
A 

0.000 
0.000 

10 
13 

B  
B 

3 
5 

4 
Appian Way &  
Seaside Terrace 

AWSC 
PM 

WKND 
NA  
NA 

8 
10 

A  
A 

NA 
NA 

9 
11 

A  
B 

1 
1 

5 
Appian Way &  
Pico Boulevard 

AWSC 
PM 

WKND 
NA 
NA 

9 
9 

A  
A 

NA 
NA 

9 
10 

A  
A 

0 
1 

6 
Ocean Avenue & 
Broadway 

Signal 
PM 

WKND 
0.394 
0.436 

11 
10 

B  
B 

0.393 
0.437 

11 
10 

B  
B 

0 
0 

7 
Ocean Avenue & 
Colorado Avenue 

Signal 
PM 

WKND 
0.447 
0.559 

45 
55 

D  
D 

0.350 
0.437 

33 
33 

C  
C 

-12 
-22 

8 
Ocean Avenue & 
Moomat Ahiko Way 

Signal 
PM 

WKND 
0.638 
0.640 

22 
29 

C 
C 

0.625 
0.623 

22 
30 

C 
C 

0 
1 

9 Ocean Avenue & 
Seaside Terrace 

TWSC PM 
WKND 

0.276 
0.950 

37 
121 

E  
F 

0.772 
1.596 

79 
** 

F  
F 

42 
0.646 

10 
Ocean Avenue & 
Olympic Boulevard 

Signal 
PM 

WKND 
0.654 
0.652 

32 
20 

C  
B 

0.672 
0.672 

40 
22 

D  
C 

8 
2 

11 
Ocean Avenue &  
Pico Boulevard 

Signal 
PM 

WKND 
0.619 
0.520 

24 
32 

C  
C 

0.619 
0.518 

24 
32 

C 
 C 

0 
0 

12/13 
2nd Street &  
Colorado Avenue 

Signal 
PM 

WKND 
0.447 
0.366 

35 
32 

D  
C 

0.434 
0.351 

35 
33 

D  
C 

0 
1 

14 
Main Street &  
Olympic Boulevard 

Signal 
PM 

WKND 
0.324 
0.362 

20 
14 

B  
B 

0.391 
0.408 

20 
15 

C  
B 

0 
1 

15 
Main Street &  
Pico Boulevard 

Signal 
PM 

WKND 
0.487 
0.519 

31 
31 

C  
C 

0.487 
0.525 

31 
31 

C  
C 

0 
0 

16 
Mazatlan Drive & 
Olympic Boulevard 

Signal 
PM 

WKND 
0.247 
0.226 

7 
6 

A  
A 

0.270 
0.240 

7 
6 

A  
A 

0 
0 

17 4th Street &  
Colorado Avenue 

Signal PM 
WKND 

0.527 
0.504 

23 
25 

C  
C 

0.515 
0.484 

23 
24 

C  
C 

0 
-1 

18 
4th Street & I-10 
Westbound Off-Ramp 

Signal 
PM 

WKND 
0.965 
0.665 

55 
25 

D  
C 

0.937 
0.625 

47 
23 

D  
C 

-8 
-2 

19 
4th Street & I-10 
Eastbound On-Ramp 

Signal 
PM 

WKND 
0.763 
1.084 

42 
100 

D  
F 

0.763 
1.086 

42 
98 

D  
F 

0 
-2 

20 
4th Street &  
Pico Boulevard 

Signal 
PM 

WKND 
0.605 
0.605 

29 
30 

C  
C 

0.606 
0.621 

29 
30 

C  
C 

0 
0 

* = Average stopped delay per vehicle, in seconds; ** = Indicates oversaturated conditions. Delay cannot be 
calculated. AWSC = All Way Stop Control; TWSC = Two-Way Stop Control; I-10 = Interstate 10. 



Chapter 3. Environmental Consequences 
 

 
Administrative Draft Air Quality Study Report  
Santa Monica Pier Bridge Replacement Project 3-10 
 
 

3.2.2.3 Localized Criteria Pollutant Emissions 

Carbon Monoxide Hot-Spot Evaluation 
Because Build Alternatives 1 and 2 are exempt from federal transportation conformity 
requirements, no formal CO hot-spot analysis is required. As there would be no change in trip 
redistribution occurring under Build Alternatives 1 and 2 when compared to the No-Build 
Alternative, there would be no change in local CO emissions or concentrations at any 
intersection location. 

Build Alternative 3 (Preferred Alternative) is not exempt from the requirement to demonstrate 
project-level transportation conformity, and was evaluated using the CO Protocol described 
above. The CO Protocol includes two flowcharts that illustrate when a detailed CO analysis 
needs to be prepared. The first flowchart, Figure 1 of the CO Protocol (provided in Appendix D), 
is used to ascertain the CO modeling requirements for new projects. The questions (shown in the 
first flowchart) relevant to the project, and the answers to those questions are as follows: 

3.1.1: Is the project exempt from all emissions analyses? 

Response: No, the project does not qualify for an exemption. As shown in Table 1 of 
the CO protocol (provided in Appendix D), the proposed project does not fall into a 
project category that is exempt from all emissions analysis (proceed to 3.1.2). 

3.1.2: Is the project exempt from regional emissions analyses? 

Response: No, the project is not exempt from a regional emissions analysis. As 
shown in Table 2 of the CO Protocol (provided in Appendix D), the proposed project 
does not meet the criteria of any of the project categories identified as exempt from 
regional emissions analysis (proceed to 3.1.3). 

3.1.3: Is the project locally defined as regionally significant? 

Response: Yes, the proposed project is considered a regionally significant 
transportation project according to 40 CFR 93.101 (proceed to 3.1.4). 

3.1.4: Is the project in a federal attainment area? 

Response: No, the proposed project is located in the South Coast Air Basin, which is 
a federal extreme nonattainment area for ozone and a nonattainment area for PM2.5 
(see Table 2-1). If a project area is not classified as an attainment area for all 
transportation-related criteria pollutants, the project is subject to a regional 
conformity determination (proceed to 3.1.5). 

3.1.5: Is there a currently conforming RTP and TIP? 

Response: Yes, the 2012–2035 RTP and 2015 FTIP (proceed to 3.1.6). 
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3.1.6: Is the project included in the regional emissions analysis supporting the 
currently conforming RTP and TIP? 

 Response: With regard to Build Alternative 3 (Preferred Alternative), the project’s 
FTIP description is currently being revised as necessary. This alternative will appear 
in the 2016 RTP and 2017 FTIP under project number LA0G1296 (see Appendix A, 
Metro FTIP Update Programming Page) described as “Replace existing vehicle 
between Ocean Ave. and Santa Monica Pier over Appian Way for pedestrian, bicycle, 
emergency and limited access at the existing alignment. New two-lane vehicle bridge 
at Moss Avenue between Apian Way and Santa Monica Pier over Ocean Front 
Walk.” Build Alternative 3 (Preferred Alternative) will be described in the “then 
currently conforming” RTP and FTIP prior to final project approval and preparation 
of the project Air Quality Conformity Analysis Report (proceed to 3.1.7). 

3.1.7: Has the project design concept and/or scope changed significantly from that in 
the regional analysis? 

 Response: No, the project will appear in the 2016 RTP and 2017 FTIP under project 
number LA0G1296 (see Appendix A, Metro FTIP Update Programming Page) 
described as “Replace existing vehicle between Ocean Ave. and Santa Monica Pier 
over Appian Way for pedestrian, bicycle, emergency and limited access at the 
existing alignment. New two-lane vehicle bridge at Moss Avenue between Apian 
Way and Santa Monica Pier over Ocean Front Walk.” Build Alternative 3 (Preferred 
Alternative) will be described in the “then currently conforming” RTP and FTIP prior 
to final project approval and preparation of the project Air Quality Conformity 
Analysis Report. The project as currently proposed is consistent with this description 
(proceed to 3.1.9). 

3.1.9: The conclusion from this series of questions and answers is that the project needs 
to be examined for its local air impacts (proceed to Section 4, Figure 3 of the 
CO Protocol). 

On the basis of the answers to the first flowchart, a second flowchart, Figure 3 of the CO 
Protocol (see Appendix D), is used to determine the level of local CO effect analysis required for 
the project. 

The questions applicable to the project in the second flowchart (provided in Appendix D) and the 
answers to those questions are as follows: 

Level 1: Is the project in a CO nonattainment area? 

Response: No, the South Coast Air Basin is classified as an 
attainment/maintenance area for the federal CO standards (Table 2-1). 

Level 1: Was the area redesignated as an attainment area after the 1990 Clean Air Act? 

Response: Yes, the South Coast Air Basin was reclassified to 
attainment/maintenance status from serious nonattainment, effective June 11, 2007. 
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Level 1: Has “continued attainment” been verified with the local air district, if 
appropriate? 

 Response: Yes, based on ambient air monitoring data collected by SCAQMD, the 
South Coast Air Basin has continually met the federal ambient air quality 
standards for CO since 2003 (California Air Resources Board 2006) (Proceed to 
Level 7).  

Level 7: Does project worsen air quality? 

 Response: Yes. According to Section 4.7.1 of the CO Protocol, the following 
criteria provide a basis for determining if a project has potential to worsen 
localized air quality: 

• The project significantly increases the percentage of vehicles operating in the 
cold start mode. Increasing the number of vehicles in cold-start mode by as 
little as 2% should be considered potentially significant. 
Given the nature of Build Alternative 3 (Preferred Alternative), which is to 
relocate an existing pier access bridge, there would be no effect on the 
percentage of vehicles operating in the cold-start mode. 

• The project significantly increases traffic volumes. Increases in traffic 
volumes in excess of 5% should be considered potentially significant. 
Increasing the traffic volume by less than 5% may still be potentially 
significant if there is also a reduction in average speeds. 

Because of local traffic redistribution, traffic volumes along Moss Avenue 
would increase by more than 5 percent under Build Alternative 3 (Preferred 
Alternative) when compared to the No-Build Alternative. 

• The project worsens traffic flow. For uninterrupted roadway segments, a 
reduction in average speeds (within a range of 3 to 50 mph) should be 
regarded as worsening traffic flow. For intersection segments, a reduction in 
average speed or an increase in average delay should be considered a 
worsening of traffic flow. 

Shown previously in Table 3-4 and Table 3-5, increases in average delay are 
expected to occur at multiple intersection locations under Build Alternative 3 
(Preferred Alternative) Access Scenarios 1 and 2, when compared to the No-
Build Alternative. 

Level 7: Is the project suspected of resulting in higher CO concentrations than those 
existing within the region at the time of attainment demonstration? 

Note: The Final 2012 Air Quality Management Plan (AQMP) is the most recent 
AQMP, but no additional regional or hot-spot CO modeling was conducted to 
demonstrate further attainment of the 8-hour average ozone standard. This is because 
SCAQMD submitted a request to EPA to redesignate the South Coast Air Basin as 
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an attainment area for the 8-hour federal CO standard (South Coast Air Quality 
Management District 2007). Therefore, the 2003 AQMP is used as the basis for the 
following analysis. In addition, the 2003 AQMP did not provide model input 
assumptions. Instead, it refers to the 1992 CO Plan where a general description of 
input assumptions was provided (South Coast Air Quality Management District 
2003).  

Response: No. According to Section 4.7.2 of the CO Protocol, project sponsors 
are encouraged to use the following criteria to determine the potential for the 
project to result in higher CO concentrations than those existing within the region 
at the time of attainment demonstration: 

a. The receptors at the location under study are at the same distance or farther 
from the traveled roadway than the receptors at the location where attainment 
has been demonstrated. 
A receptor distance of 10 feet from the traveled roadway was used in the CO 
attainment demonstration prepared for the 2003 AQMP. With respect to the 
proposed project, all sensitive receptors are located more than 10 feet from the 
traveled roadway. 

b. The roadway geometry of the two locations is not significantly different. An 
example of a significant difference would be a larger number of lanes at the 
location under study compared with the location where attainment has been 
demonstrated. 

In the CO attainment demonstration prepared for the 2003 AQMP, four 
approach lanes in all directions were used to model the intersections at 
Wilshire/Veteran and La Cienega/Century, while three approach lanes in all 
directions were used to model the intersections at Sunset/Highland and Long 
Beach/Imperial. Therefore, if the total number of intersection approach lanes 
associated with any of the proposed project alternatives exceeds 16 lanes, the 
intersection could result in a potentially adverse effect.  

Because local CO concentrations are a function of (1) intersection traffic 
volumes, (2) peak-hour intersection LOS, (3) CO emissions factors (idle and 
grams/mile), and (4) the ambient CO background concentration, it is possible 
to identify which, if any, of the most congested intersection locations 
anticipated to exist under Build Alternative 3, Access Scenarios 1 and 2, have 
a potential to violate state or federal CO standards. The intersections selected 
for comparison to attainment demonstration intersections and presented below 
in Table 3-6 meet the following criteria: (1) intersection LOS would 
deteriorate and/or delay would increase in one or both peak hours under Build 
Alternative 3 (Access Scenario 1 or 2) when compared to the No-Build 
Alternative, and (2) the intersection would operate at LOS C or worse. Table 
3-6 shows the number of approach lanes associated with Build Alternative 3 
(Preferred Alternative). As shown therein, the maximum number of approach 
lanes at any intersection location is 8, which is less than the 16 lanes used in 
the attainment demonstration. 



Chapter 3. Environmental Consequences 
 

 
Administrative Draft Air Quality Study Report  
Santa Monica Pier Bridge Replacement Project 3-14 
 
 

Table 3-6. Approach Lanes for the Proposed Project Build Alternative 3 

Intersection 
Number of Approach Lanes 

Eastbound Westbound Southbound Northbound 
Palisades Beach Road (PCH) &  
California Incline 

1 1 3 3 

Ocean Avenue & Moomat Ahiko Way/Pacific Coast 
Highway ramps (former State Route 187) 

3 -- 2 2 

Ocean Avenue & Seaside Terrace  
(stop-controlled) 

1 -- 2 2 

Ocean Avenue &  
Olympic Drive 

-- 1 2 2 

Ocean Avenue/Neilson Way &  
Pico Boulevard 

2 1 2 2 

Second Street &  
Colorado Avenue 

-- 2 1 1 

Main Street &  
Pico Boulevard 

1 1 1 1 

4th Street & Olympic Drive/ 
I-10 Eastbound On-Ramp 

3 -- 2 1 

4th Street &  
Pico Boulevard 

2 2 1 2 

 

c. Expected worse-case meteorology at the location under study is the same or 
better than the worst-case meteorology at the location where attainment has 
been demonstrated. Relevant meteorological variables include wind speed, 
wind direction, temperature, and stability class. 

In the CO attainment demonstration prepared for the 2003 AQMP, a wind 
speed of 3 feet per second, stability class D, and worst-case wind angle were 
used as modeling assumptions. These assumptions are considered worst-case; 
as such, the expected worst-case meteorology at the location under study 
would be the same or better. In addition, there is no meaningful difference in 
temperature between the attainment demonstration intersection locations and 
the proposed project intersection location. 

d. Traffic lane volumes at the location under study are the same or lower than 
those at the location where attainment has been demonstrated. 

A comparison of the traffic volumes per lane used for modeling in the 
attainment plan demonstration and volumes per lane projected to occur at the 
studied intersection location is provided in Table 3-7 and Table 3-8. As 
shown therein, overall per-lane volumes would be lower than the approach 
lane volumes of the attainment demonstration intersections at future year 2025. 
Traffic volumes at the pier would be greatest on weekdays during the PM peak 
hour and midday on weekends, and projected volumes were compared to those 
recorded for the PM peak hour attainment demonstration. Projected volumes for 
the midday weekend peak hour were compared to the PM peak hour attainment 
demonstration intersection volumes because ambient conditions were assumed 
to more closely resemble midday conditions than the AM peak hour.    
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Table 3-7. Alternative 3, Access Scenario 1 Comparison of Intersection Year 2025 Total Approach Volumes 

Alternative 3, Access Scenario 1 Intersections 
Weekday PM Peak Hour Approach Volumes 

Weekend Midday Peak-Hour Approach 
Volumes 

SB WB NB EB Total SB WB NB EB Total 
Palisades Beach Road (PCH) & California Incline 770  10  852  10  1,643  994 20  699  30  1,742  

Ocean Avenue & Moomat Ahiko Way/ 
Pacific Coast Highway ramps (former State Route 187) 

473  0 311  0 783  503  0 456  0 959  

Ocean Avenue & Seaside Terrace (stop-controlled) 779  0 491  0 1,270   686  0 641  0 1,326  

Ocean Avenue & Neilson Way & Pico Boulevard 635  163  345  70  1,212  545  322 350  110  1,326  

Second Street & Colorado Avenue 560  124  332  0    1,016  210  157  353  0 720  

Main Street & Pico Boulevard 340  539  240  425  1,544  130  758  351  596  1,835  

4th Street & Olympic Drive/I-10 Eastbound On-Ramp 665  0 339  122  1,126  409  0 389  155  953  

4th Street & Pico Boulevard 589  275  140  220  1,224  249  396  185  300  1,130  

Maximum Volumes     1,643     1,835 
 PM Peak Hour PM Peak Hour 

Attainment Demonstration Intersection           

Wilshire Boulevard/Veteran Avenue 350 829 233 517 1,929 350 829 233 517 1,929 

Sunset Boulevard/Highland Avenue 611 513 746 588 2,458 611 513 746 588 2,458 

La Cienega Boulevard/Century Boulevard 507 682 419 561 2,169 507 682 419 561 2,169 

Long Beach Boulevard/Imperial Highway 315 467 383 673 1,838 315 467 383 673 1,838 

Maximum Volumes     2,458     2,458 
Percent Difference: Maximum Alternative 3, Access 
Scenario 1 vs. Sunset/Highland PM Peak Per-Lane 
Approach Volume Total 

    -33%     -25% 

Note: The sum of the per-lane approach volumes for study area intersections is compared to the sum of the per-lane approach volumes for the Sunset/Highland 
PM peak hour because it was the intersections with greatest approach volume for which CO attainment was demonstrated.  
SB = southbound; WB = westbound; NB = northbound; EB = eastbound; I-10 = Interstate 10. 
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Table 3-8. Alternative 3, Access Scenario 2 Comparison of Intersection Year 2025 Total Approach Volumes 

Alternative 3, Access Scenario 2 Intersections 
Weekday PM Peak Hour Approach Volumes 

Weekend Midday Peak-Hour Approach 
Volumes 

SB WB NB EB Total SB WB NB EB Total 
Palisades Beach Road (PCH) & California Incline 1,156  10  852  10  2,028  1,491   20  699  30   2,239  

Ocean Avenue & Moomat Ahiko Way/ 
Pacific Coast Highway ramps (former State Route 187) 

473  0  311  0 783  503  0 456  0 959  

Ocean Avenue & Seaside Terrace (stop-controlled) 1,558 0 491  0 2,049  1,351  0 641  0 1,992  

Ocean Avenue & Olympic Boulevard 776  0 477  0 1,253  671  0 537  0 1,208  

Second Street & Colorado Avenue 560  124  332  0 1,016  210  157  353  0 720  

Maximum Volumes     2,049     2,239 
 PM Peak Hour PM Peak Hour 

Attainment Demonstration Intersection           

Wilshire Boulevard/Veteran Avenue 350 829 233 517 1,929 350 829 233 517 1,929 

Sunset Boulevard/Highland Avenue 611 513 746 588 2,458 611 513 746 588 2,458 

La Cienega Boulevard/Century Boulevard 507 682 419 561 2,169 507 682 419 561 2,169 

Long Beach Boulevard/Imperial Highway 315 467 383 673 1,838 315 467 383 673 1,838 

Maximum Volumes     2,458     2,458 
Percent Difference: Maximum Alternative 3, Access 
Scenario 2 vs Sunset/Highland PM Peak Per-Lane 
Approach Volume Total 

    -17%     -9% 

Note: The sum of the per-lane approach volumes for study area intersections is compared to the sum of the per-lane approach volumes for the Sunset/Highland 
PM peak hour because it was the intersections with greatest approach volume for which CO attainment was demonstrated.  
SB = southbound; WB = westbound; NB = northbound; EB = eastbound 
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e. Percentage of vehicles operating in cold-start mode at the location under 
study is the same or lower than the percentage at the location where 
attainment has been demonstrated. 

The proposed project would not increase the percentage of vehicles operating 
in cold-start mode in the project area because no parking facilities would be 
constructed as part of the proposed project. 

f. Percentage of heavy-duty gas trucks at the location under study is the same or 
lower than the percentage at the location where attainment has been demonstrated. 

The attainment area demonstration intersections are located along urban 
arterial roadways with a commercial and residential mix of land uses within 
the South Coast Air Basin, and the project area intersection is an urban arterial 
near industrial, commercial, and residential land uses. Therefore, the project 
area is anticipated to have a similar percentage of heavy-duty trucks to the 
attainment demonstration intersections. 

g. For projects involving intersections, average delay and queue length figures for 
each approach are the same or smaller for the intersection under study compared 
with those found in the intersection where attainment has been demonstrated. 

As shown in Table 3-7 and Table 3-8, the overall horizon year (2025) 
approach lane traffic volumes would be lower than approach lane traffic 
volumes for the attainment demonstration intersections; therefore, overall 
average delay and queue length figures for the proposed project alternatives 
are anticipated to be less than those at the attainment demonstration 
intersections. 

h. Background concentration at the location under study is the same or lower 
than the background concentration at the location where attainment has been 
demonstrated. 

As shown earlier in Table 2-2, the maximum recorded background CO 
concentration in the project in the past 3 years is 1.51 ppm for the 8-hour 
averaging period. This value compares with the 8-hour average maximum 
background concentration of 7.8 ppm (2005) used for the 2003 AQMP 
attainment demonstration. Because the answer to the second Level 7 question 
is “no,” per the CO Protocol, the project is satisfactory and no further analysis 
is needed. Because project implementation would not result in CO 
concentrations that exceed the 1-hour or 8-hour ambient air quality standards, 
on the basis of CO Protocol analysis methodology, the build alternatives are 
not expected to result in a new or more severe exceedance of either the 
NAAQS or CAAQS. 
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As previously indicated, the proposed project was evaluated using Figure 1 and Figure 3 of the 
CO Protocol (provided in Appendix D). Through this process, it was determined the build 
alternatives are not expected to result in a new or more severe exceedance of either the NAAQS 
or CAAQS. 

Localized PM2.5 and PM10 Hot-Spot Evaluation 
Because Build Alternatives 1 and 2 are exempt from federal transportation conformity 
requirements, no formal PM hot-spot analysis is required. As there would be no change in trip 
redistribution occurring under Build Alternatives 1 and 2 when compared to the No-Build 
Alternative, there would be no change in local PM emissions or concentrations at any 
intersection location. 

Build Alternative 3 (Preferred Alternative) is not exempt from the requirement to demonstrate 
project-level transportation conformity. EPA specified a quantitative method for analyzing 
localized PM2.5 or PM10 concentrations from operational traffic titled Transportation 
Conformity Guidance for Quantitative Hot-Spot Analyses in PM2.5 and PM10 Nonattainment 
and Maintenance Areas (November 2015). 

EPA specifies in 40 CFR 93.123(b)(1) that only Projects of Air Quality Concern (POAQCs) are 
required to undergo a PM2.5 and PM10 hot-spot analysis. EPA defines POAQCs as certain 
highway and transit projects that involve significant levels of diesel traffic or any other project 
that is identified by the PM2.5 SIP as a localized air quality concern. A discussion of Build 
Alternative 3 (Preferred Alternative) compared to POAQCs, as defined by 40 CFR 
93.123(b)(1), is provided below: 

New or expanded highway projects that have a significant number of or significant 
increase in diesel vehicles. Build Alternative 3 (Preferred Alternative) would involve 
reconstruction of the Pier Bridge for primarily pedestrian and bicycle use as well as the 
construction of a new vehicular bridge at Moss Avenue. Build Alternative 3 would not increase 
the parking capacity on the Pier or elsewhere in the project area, nor would it involve land use 
changes such that trip generation would increase. Diesel vehicle use would not change as a 
result of project implementation.  

Projects affecting intersections that are at LOS D, E, or F with a significant number of 
diesel vehicles or those that will change to LOS D, E, or F because of increased traffic 
volumes from a significant number of diesel vehicles related to the project. Under Build 
Alternative 3, Access Scenario 1 conditions in 2025, two of the five intersections operating at 
LOS D or worse—Ocean Avenue/Seaside Terrace and 4th Street/Interstate 10 (I-10) Eastbound 
On-Ramp—would experience significant traffic impacts relative to the No-Build conditions. 
Under Build Alternative 3, Access Scenario 2 conditions in 2025, one of the six intersections 
operating at LOS D or worse—Ocean Avenue/Seaside Terrace—would experience significant 
traffic impacts relative to the No-Build conditions. Although the operational efficiency of 
intersections would deteriorate, this would result from trip redistribution to access the new 
Moss Avenue vehicle bridge rather than as a result of the generation of new trips. Because 
there would be no increase in parking capacity or land use changes adjacent to the Pier, no new 
trips would occur. Further, the lack of change to Pier-adjacent land uses would preclude the 
need for new delivery and other diesel vehicle use in the area. Therefore, although there would 
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be some deterioration of operational traffic conditions, implementation of Alternative 3 would 
not increase the number of diesel vehicles operating in the area.  

New bus and rail terminals and transfer points that have a significant number of diesel 
vehicles congregating at a single location. The proposed project would be located near bus 
stops on Ocean Avenue, but no major congregation of buses occurs in the area. Furthermore, 
both the Santa Monica Big Blue Bus and Metro fleets use liquefied or compressed natural gas 
fuels rather than diesel fuels.  

Expanded bus and rail terminals and transfer points that significantly increase the 
number of diesel vehicles congregating at a single location. The proposed project would not 
expand any bus terminal, rail terminal, or related transfer point that would increase the number 
of diesel vehicles congregating at any single location. 

Projects in or affecting locations, areas, or categories of sites that are identified in the 
PM2.5- or PM10-applicable implementation plan or implementation plan submission, as 
appropriate, as sites of violation or possible violation. The project site is not in or affecting 
an area or location identified in any PM10 or PM2.5 implementation plan. The immediate 
project area is not considered to be a site of violation or possible violation. 

The discussion provided above indicates that the proposed project would not be considered a 
POAQC, as defined by 40 CFR 93.123(b)(1). Therefore, it is unlikely that the proposed project 
would generate new air quality violations, worsen existing violations, or delay attainment of 
national AAQS for PM2.5 and PM10. The SCAG Transportation Conformity Working Group 
(TCWG) reviewed this project on February 23, 2016, as part interagency consultation and 
concurred with this determination. Interagency consultation documentation for project-level PM 
conformity is provided in Appendix D. 

3.2.2.4 Mobile-Source Air Toxics/Toxic Air Contaminant Emissions  
For each alternative, the amount of MSAT emitted would be proportional to the vehicle miles 
traveled, or VMT, assuming that other variables such as fleet mix are the same for each 
alternative. The VMT for Alternative 3 may be slightly higher than that for the No Build 
Alternative because operation of Alternative 3 would require vehicles to access the pier via 
Appian Way and Moss Avenue, which is not as direct as accessing the pier via the existing pier 
bridge. Operational VMT under Alternatives 1 and 2 would be identical to that which would 
occur under the No Build Alternative because Alternatives 1 and 2 would reconstruct the pier 
bridge immediately adjacent to its current location and would not increase parking capacity.  

Because the estimated VMT under each of the Alternatives are nearly the same, it is expected 
there would be no appreciable difference in overall MSAT emissions among the various 
alternatives. Also, regardless of the alternative chosen, emissions will likely be lower than 
present levels in the design year as a result of EPA's national control programs that are projected 
to reduce annual MSAT emissions by over 80 percent between 2010 and 2050. Local conditions 
may differ from these national projections in terms of fleet mix and turnover, VMT growth rates, 
and local control measures. However, the magnitude of the EPA-projected reductions is so great 
(even after accounting for VMT growth) that MSAT emissions in the study area are likely to be 
lower in the future in nearly all cases. 
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3.2.2.5 Odors 
According to the SCAQMD CEQA Air Quality Handbook, land uses associated with odor 
complaints typically include agricultural uses, wastewater treatment facilities, food processing 
plants, chemical plants, composting areas, refineries, landfills, dairies, and fiberglass molding 
facilities. The proposed project would not involve any of the aforementioned odor-causing 
activities. 

3.3 Avoidance, Minimization, and/or Mitigation 
Measures 

The proposed project is subject to SCAQMD Rule 403, the purpose of which is to reduce the 
amount of particulate matter entrained in the ambient air. In addition, the implementation of 
mitigation measure AQ-1 would reduce the emission of criteria pollutant and localized effects 
during the construction period. 

AQ-1: To reduce particulate matter exhaust emissions, the City (or its contractors) shall 
ensure that all off-road diesel-powered equipment used during construction shall meet 
EPA Tier 4 emissions standards or cleaner, except for construction equipment for which 
such emissions control technology is not available.  
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Chapter 4 Greenhouse Gas Emissions and 
Climate Change 

Climate change refers to long-term changes in temperature, precipitation, wind patterns, and 
other elements of the Earth’s climate system. An ever-increasing body of scientific research 
attributes these climatological changes to greenhouse gas (GHG) emissions, particularly those 
generated from the production and use of fossil fuels. 

While climate change has been a concern for several decades, the establishment of the 
Intergovernmental Panel on Climate Change (IPCC) by the United Nations and World 
Meteorological Organization in 1988 has led to increased efforts devoted to GHG emissions 
reduction and climate change research and policy. These efforts are primarily concerned with the 
emissions of GHGs generated by human activity including carbon dioxide (CO2), methane 
(CH4), nitrous oxide (N2O), tetrafluoromethane, hexafluoroethane, sulfur hexafluoride (SF6), 
HFC-23 (fluoroform), HFC-134a (s, s, s, 2-tetrafluoroethane), and HFC-152a (difluoroethane). 

In the U.S., the main source of GHG emissions is electricity generation, followed by 
transportation. In California, however, transportation sources (including passenger cars, light-
duty trucks, other trucks, buses, and motorcycles) make up the largest source of GHG-emitting 
sources. The dominant GHG emitted is CO2, mostly from fossil fuel combustion.  

There are typically two terms used when discussing the impacts of climate change: Greenhouse 
Gas Mitigation and Adaptation. Greenhouse Gas Mitigation is a term for reducing GHG 
emissions to reduce or “mitigate” the impacts of climate change. Adaptation refers to the effort 
of planning for and adapting to impacts resulting from climate change (such as adjusting 
transportation design standards to withstand more intense storms and higher sea levels). 
(American Association of State Highway and Transportation Officials n.d.) 

There are four primary strategies for reducing GHG emissions from transportation sources: (1) 
improving the transportation system and operational efficiencies, (2) reducing travel activity, (3) 
transitioning to lower GHG-emitting fuels, and (4) improving vehicle technologies/efficiency. To 
be most effective, all four strategies should be pursued cooperatively. (Federal Highway 
Administration n.d.) 

4.1 Regulatory Setting 
This section outlines state and federal efforts to comprehensively reduce GHG emissions from 
transportation sources. 

4.1.1 Federal Regulatory Environment 
Although climate change and GHG reduction are a concern at the federal level; currently no 
regulations or legislation have been enacted specifically addressing GHG emissions reductions 
and climate change at the project level. Neither EPA nor FHWA has issued explicit guidance or 
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methods to conduct project-level GHG analysis.4 FHWA supports the approach that climate 
change considerations should be integrated throughout the transportation decision-making 
process, from planning through project development and delivery. Addressing climate change 
mitigation and adaptation up front in the planning process will assist in decision-making and 
improve efficiency at the program level, and will inform the analysis and stewardship needs of 
project-level decision-making. Climate change considerations can be integrated into many 
planning factors, such as supporting economic vitality and global efficiency, increasing safety 
and mobility, enhancing the environment, promoting energy conservation, and improving the 
quality of life. 

The four strategies outlined by FHWA to lessen climate change impacts correlate with efforts 
that the state is undertaking to deal with transportation and climate change; these strategies 
include improved transportation system efficiency, cleaner fuels, cleaner vehicles, and a 
reduction in travel activity. 

Climate change and its associated effects are being addressed through various efforts at the 
federal level to improve fuel economy and energy efficiency, such as the “National Clean Car 
Program” and Executive Order 135145 – Federal Leadership in Environmental, Energy and 
Economic Performance. 

EPA’s authority to regulate GHG emissions stems from the U.S. Supreme Court decision in 
Massachusetts v. EPA (2007). The Supreme Court ruled that GHGs meet the definition of air 
pollutants under the existing Clean Air Act and must be regulated if these gases could be 
reasonably anticipated to endanger public health or welfare. Responding to the Court’s ruling, 
EPA finalized an endangerment finding in December 2009. Based on scientific evidence it found 
that six greenhouse gases constitute a threat to public health and welfare. Thus, it is the Supreme 
Court’s interpretation of the existing Act and EPA’s assessment of the scientific evidence that 
form the basis for EPA’s regulatory actions. EPA in conjunction with the National Highway 
Traffic Safety Administration (NHTSA) issued the first of a series of GHG emission standards 
for new cars and light-duty vehicles in April 2010 (Center for Climate and Energy Solutions 
n.d.).  

EPA and NHTSA are taking coordinated steps to enable the production of a new generation of 
clean vehicles with reduced GHG emissions and improved fuel efficiency from on-road vehicles 
and engines. These next steps include developing the first-ever GHG regulations for heavy-duty 
engines and vehicles, as well as additional light-duty vehicle GHG regulations. 

The final combined standards that made up the first phase of this national program apply to 
passenger cars, light-duty trucks, and medium-duty passenger vehicles, covering model years 
2012 through 2016. The standards implemented by this program are expected to reduce GHG 

                                                      
4 To date, no national standards have been established regarding mobile source GHGs, nor has EPA established any 
ambient standards, criteria, or thresholds for GHGs resulting from mobile sources. 
5 Executive Order 13514 (October 5, 2009): This order is focused on reducing greenhouse gases internally in federal 
agency missions, programs, and operations, but also directs federal agencies to participate in the Interagency 
Climate Change Adaptation Task Force, which is engaged in developing a national strategy for adaptation to climate 
change. 

http://www.fhwa.dot.gov/environment/climate_change/mitigation/q_and_a/
http://www.oyez.org/cases/2000-2009/2006/2006_05_1120/
http://www.epa.gov/air/caa/
http://www.c2es.org/federal/executive/epa-endangerment-finding
http://www.c2es.org/federal/executive/vehicle-standards
http://epa.gov/otaq/climate/regulations.htm%231-2
http://epa.gov/otaq/climate/regulations.htm%231-2
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emissions by an estimated 960 million metric tons and 1.8 billion barrels of oil over the lifetime 
of the vehicles sold under the program (model years 2012–2016).  

On August 28, 2012, EPA and NHTSA issued a joint Final Rulemaking to extend the National 
Program for fuel economy standards to model year 2017 through 2025 passenger vehicles. Over 
the lifetime of the model year 2017–2025 standards this program is projected to save 
approximately 4 billion barrels of oil and 2 billion metric tons of GHG emissions. 

The complementary EPA and NHTSA standards that make up the Heavy-Duty National Program 
apply to combination tractors (semi trucks), heavy-duty pickup trucks and vans, and vocational 
vehicles (including buses and refuse or utility trucks). Together, these standards will cut 
greenhouse gas emissions and domestic oil use significantly. This program responds to President 
Barack Obama’s 2010 request to jointly establish greenhouse gas emissions and fuel efficiency 
standards for the medium- and heavy-duty highway vehicle sector. The agencies estimate that the 
combined standards will reduce CO2 emissions by about 270 million metric tons and save about 
530 million barrels of oil over the life of model year 2014 to 2018 heavy duty vehicles. 

4.1.2 State Regulatory Environment 
With the passage of several pieces of legislation including State Senate and Assembly Bills and 
Executive Orders, California launched an innovative and proactive approach to dealing with 
GHG emissions and climate. 

Assembly Bill 1493 (AB 1493), Pavley, Vehicular Emissions: Greenhouse Gases, 2002: This 
bill requires CARB to develop and implement regulations to reduce automobile and light truck 
GHG emissions. These stricter emissions standards were designed to apply to automobiles and 
light trucks beginning with the 2009-model year.  

Executive Order (EO) S-3-05 (June 1, 2005): The goal of this EO is to reduce California’s 
GHG emissions to (1) year 2000 levels by 2010, (2) year 1990 levels by the 2020, and (3) 80% 
below the year 1990 levels by 2050. In 2006, this goal was further reinforced with the passage of 
Assembly Bill 32. 

Assembly Bill 32 (AB 32), Núñez and Pavley, The Global Warming Solutions Act of 2006: 
AB 32 sets the same overall GHG emissions reduction goals as outlined in EO S-3-05, while 
further mandating that CARB create a scoping plan and implement rules to achieve “real, 
quantifiable, cost-effective reductions of greenhouse gases.”  

Executive Order S-20-06 (October 18, 2006): This order establishes the responsibilities and 
roles of the Secretary of the California Environmental Protection Agency (Cal/EPA) and state 
agencies with regard to climate change. 

Executive Order S-01-07 (January 18, 2007): This order set forth the low carbon fuel standard 
for California. Under this EO, the carbon intensity of California’s transportation fuels is to be 
reduced by at least 10% by 2020. 

Senate Bill 97 (SB 97), Chapter 185, 2007, Greenhouse Gas Emissions: This bill required the 
Governor’s Office of Planning and Research (OPR) to develop recommended amendments to the 

http://epa.gov/otaq/climate/letters.htm%232010al
http://epa.gov/otaq/climate/letters.htm%232010al
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State CEQA Guidelines for addressing GHG emissions. The amendments became effective on 
March 18, 2010. 

Senate Bill 375 (SB 375), Chapter 728, 2008, Sustainable Communities and Climate 
Protection: This bill requires CARB to set regional emissions reduction targets from passenger 
vehicles. The MPO for each region must then develop a Sustainable Communities Strategy ( 
SCS) that integrates transportation, land-use, and housing policies to plan for the achievement of 
the emissions target for their region. 

Senate Bill 391 (SB 391) Chapter 585, 2009 California Transportation Plan: This bill requires 
the State’s long-range transportation plan to meet California’s climate change goals under AB 32. 

4.1.3 Project Analysis 
An individual project does not generate enough GHG emissions to significantly influence global 
climate change. Rather, global climate change is a cumulative impact. This means that a project 
may contribute to a potential impact through its incremental change in emissions when combined 
with the contributions of all other sources of GHG.6 In assessing cumulative impacts, it must be 
determined if a project’s incremental effect is cumulatively considerable (State CEQA 
Guidelines Sections 15064(h)(1) and 15130). To make this determination, the incremental 
impacts of the project must be compared with the effects of past, current, and probable future 
projects. To gather sufficient information on a global scale of all past, current, and future projects 
to make this determination is a difficult, if not impossible, task. 

The Scoping Plan mandated by AB 32 includes the main strategies California will use to reduce 
GHG emissions. As part of its supporting documentation for the Draft Scoping Plan, CARB 
released the GHG inventory for California (Figure 4-1; forecast last updated: October 28, 2010). 
The forecast is an estimate of the emissions expected to occur in 2020 if none of the foreseeable 
measures included in the Scoping Plan were implemented. The base year used for forecasting 
emissions is the average of statewide emissions in the GHG inventory for 2006, 2007, and 2008. 

Caltrans and its parent agency, the Transportation Agency, have taken an active role in 
addressing GHG emission reduction and climate change. Recognizing that 98% of California’s 
GHG emissions are from the burning of fossil fuels and 40% of all human-made GHG emissions 
are from transportation, Caltrans has created and is implementing the Climate Action Program at 
Caltrans that was published in December 2006.7 

 

                                                      
6 This approach is supported by the AEP: Recommendations by the Association of Environmental Professionals on 
How to Analyze GHG Emissions and Global Climate Change in CEQA Documents (March 5, 2007), as well as the 
South Coast Air Quality Management District (Chapter 6: The CEQA Guide, April 2011) and the U.S. Forest 
Service (Climate Change Considerations in Project Level NEPA Analysis, July 13, 2009). 
7 Caltrans’ Climate Action Program is located at the following web address: 
http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Progra
m.pdf. 

http://www.arb.ca.gov/cc/inventory/data/tables/reductions_from_scoping_plan_measures_2010-10-28.pdf
http://www.arb.ca.gov/cc/inventory/data/tables/reductions_from_scoping_plan_measures_2010-10-28.pdf
http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Program.pdf
http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Program.pdf
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Figure 4-1. California Greenhouse Gas Forecast 

 

Source: California Air Resources Board 2014b. 
 
One of the main strategies in the Caltrans’ Climate Action Program to reduce GHG emissions is 
to make California’s transportation system more efficient. As shown in Figure 4-2, the highest 
levels of CO2 from mobile sources, such as automobiles, occur at stop-and-go speeds (0–25 mph) 
and speeds over 55 mph; the most severe emissions occur from 0–25 mph (see Figure 4-2). To 
the extent that a project relieves congestion by enhancing operations and improving travel times 
in high congestion travel corridors, GHG emissions, particularly CO2, may be reduced. 

Figure 4-2. Possible Effect of Traffic Operation Strategies in Reducing On-Road CO2 
Emission 

 

Source: Barth and Boriboonsomsin 2010. 
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The proposed project is designed to create a structurally sound bridge connecting pedestrians, 
bicyclists, and motorists to the Santa Monica Pier. As discussed in Section 3.2.1, Construction 
Period Effects, the 24-month construction period would result in emissions generated from 
grubbing/land clearing, grading/excavation, drainage/subgrade and bridge construction, paving, 
and the commuting patterns of construction workers. Table 4-1 shows GHG emissions during 
the construction period for Alternative 3, which would involve the most extensive construction 
activities and result in the amortized emission rate of 83 metric tons per year. CO2 equivalent 8 
(CO2e) emissions under Build Alternatives 1 and 2 would be less than those under Build 
Alternative 3 because Build Alternatives 1 and 2 would require less construction activity (and 
related GHG emissions).  

Table 4-1. Alternative 3 Construction-Period GHG Emissions 

 
CO2e (metric tons) 

 Construction Emissions 2,504 

Amortization of Construction Emissions over 30 Years 83 

Source: Emissions modeling by ICF International 2015. 

 
Project operations under Build Alternatives 1 and 2 would be indistinguishable from the No-
Build Alternative and would not appreciably change VMT or GHG emissions in the study area. 
Build Alternative 3 would involve the redistribution of vehicular traffic accessing the Pier deck 
to the new Moss Avenue bridge location. Although there may be some change in VMT, the 
change would not be substantial, and any change in GHG emissions relative to the No-Build 
Alternative would be negligible.   

4.1.4 Greenhouse Gas Reduction Strategies 
Caltrans continues to be involved on the Governor’s Climate Action Team as CARB works to 
implement Executive Orders S-3-05 and S-01-07 and help achieve the targets set forth in AB 32. 
Many of the strategies Caltrans is using to help meet the targets in AB 32 come from Former 
Governor Arnold Schwarzenegger’s Strategic Growth Plan for California, which targeted a 
significant decrease in traffic congestion below 2008 levels and a corresponding reduction in 
GHG emissions, while accommodating growth in population and the economy. The Strategic 
Growth Plan relies on a complete systems approach to attain CO2 reduction goals: system 
monitoring and evaluation, maintenance and preservation, smart land use and demand 
management, and operational improvements as shown in Figure 4-3.  

                                                      
8 CO2 equivalent is a term for describing different greenhouse gases in a common unit. For any quantity and type of 
greenhouse gas, CO2e signifies the amount of CO2 that would have the equivalent global warming impact. 
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Figure 4-3. The Mobility Pyramid. 

 

 
Caltrans is supporting efforts to reduce vehicle miles traveled by planning and implementing 
smart land use strategies: job/housing proximity, transit-oriented communities, and high-density 
housing along transit corridors. Caltrans works closely with local jurisdictions on planning 
activities but does not have local land use planning authority. Caltrans also assists efforts to 
improve the energy efficiency of the transportation sector by increasing vehicle fuel economy in 
new cars, and light and heavy-duty trucks; Caltrans is doing this by supporting ongoing research 
efforts at universities, by supporting legislative efforts to increase fuel economy, and by 
participating on the Climate Action Team. It is important to note, however, that control of fuel 
economy standards is held by EPA and CARB.  

Caltrans is also working towards enhancing the State’s transportation planning process to 
respond to future challenges. Similar to requirements for regional transportation plans under 
SB 375 (Steinberg 2008), SB 391 (Liu 2009) requires the State’s long-range transportation plan 
to meet California’s climate change goals under AB 32. 

The California Transportation Plan (CTP) is a statewide, long-range transportation plan to meet 
the state’s future mobility needs and reduce GHG emissions. The CTP defines performance-
based goals, policies, and strategies to achieve a collective vision for California’s future, 
statewide, integrated, multimodal transportation system. The purpose of the CTP is to provide a 
common policy framework that will guide transportation investments and decisions by all levels 
of government, the private sector, and other transportation stakeholders. Through this policy 
framework, the CTP 2040 will identify the statewide transportation system needed to achieve 
maximum feasible GHG emission reductions while meeting the state’s transportation needs. 
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Table 4-2 summarizes Caltrans and statewide efforts being implemented to reduce GHG 
emissions. More detailed information about each strategy is included in the Climate Action 
Program at Caltrans (December 2006). 

In addition, Caltrans Director’s Policy 30 (DP-30) Climate Change (June 22, 2012) is intended 
to establish a policy that will ensure coordinated efforts to incorporate climate change into 
decisions and activities; and Caltrans Activities to Address Climate Change (April 2013) 
provides a comprehensive overview of activities undertaken by Caltrans statewide to reduce 
GHG emissions resulting from agency operations. 

4.1.5 Adaptation Strategies 
Adaptation strategies refer to how Caltrans and others can plan for the effects of climate change 
on the state’s transportation infrastructure and strengthen or protect the facilities from damage. 
Climate change is expected to produce increased variability in precipitation, rising temperatures, 
rising sea levels, variability in storm surges and intensity, and the frequency and intensity of 
wildfires. These changes may affect the transportation infrastructure in various ways, such as 
damaging roadbeds from longer periods of intense heat; increasing storm damage from flooding 
and erosion; and inundation from rising sea levels. These effects will vary by location and may, 
in the most extreme cases, require that a facility be relocated or redesigned. There may also be 
economic and strategic ramifications as a result of these types of impacts on the transportation 
infrastructure. 

At the federal level, the Climate Change Adaptation Task Force, co-chaired by the Council on 
Environmental Quality (CEQ), the Office of Science and Technology Policy (OSTP), and the 
National Oceanic and Atmospheric Administration (NOAA), released its interagency task force 
progress report on October 28, 2011,9 outlining the federal government’s progress in expanding 
and strengthening the Nation’s capacity to better understand, prepare for, and respond to extreme 
events and other climate change impacts. The report provides an update on actions in key areas 
of federal adaptation, including: building resilience in local communities, safeguarding critical 
natural resources such as freshwater, and providing accessible climate information and tools to 
help decision-makers manage climate risks. 

 

                                                      
9 http://www.whitehouse.gov/administration/eop/ceq/initiatives/adaptation 

http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Program.pdf
http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Program.pdf
http://www.whitehouse.gov/administration/eop/ceq/initiatives/adaptation
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Table 4-2. Climate Change/CO2 Reduction Strategies 

Strategy Program 
Partnership 

Method/Process 

Estimated CO2 Savings 
Million Metric Tons 

Lead Agency 2010 2020 
Smart Land Use Intergovernmental 

Review (IGR) 
Caltrans Local 

governments 
Review and seek to mitigate 
development proposals 

Not 
Estimated 

Not 
Estimated 

Planning Grants Caltrans Local and 
regional 
agencies & 
other 
stakeholders 

Competitive selection process Not 
Estimated 

Not 
Estimated 

Regional Plans and 
Blueprint Planning 

Regional 
Agencies 

Caltrans Regional plans and application 
process 

0.975 7.8 

Operational Improvements & 
Intelligent Transportation 
System (ITS) Deployment 

Strategic Growth Plan Caltrans Regions State ITS; Congestion 
Management Plan 

0.07 2.17 

Mainstream Energy & GHG 
into Plans and Projects 

Office of Policy Analysis 
& Research; Division of 
Environmental Analysis 

Interdepartmental effort Policy establishment, 
guidelines, technical 
assistance 

Not 
Estimated 

Not 
Estimated 

Educational & Information 
Program 

Office of Policy 
Analysis & Research 

Interdepartmental, 
Cal/EPA, CARB, CEC 

Analytical report, data 
collection, publication, 
workshops, outreach 

Not 
Estimated 

Not 
Estimated 

Fleet Greening & Fuel 
Diversification 

Division of Equipment Department of General 
Services 

Fleet Replacement 
B20 
B100 

.0045 0.0065 
0.045 
0.0225 

Non-vehicular Conservation 
Measures 

Energy Conservation 
Program 

Green Action Team Energy Conservation 
Opportunities 

0.117 0.34 

Portland Cement Office of Rigid 
Pavement 

Cement and Construction 
Industries 

2.5 % limestone cement mix 
25% fly ash cement mix 
> 50% fly ash/slag mix 

1.2 
 

0.36 

4.2 
 

3.6 

Goods Movement Office of Goods 
Movement 

Cal/EPA, CARB, 
Business, Transportation, 
and Housing, MPOs 

Goods Movement Action Plan Not 
Estimated 

Not 
Estimated 

Total    2.72 18.18 
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Climate change adaptation must also involve the natural environment as well. Efforts are 
underway on a statewide-level to develop strategies to cope with impacts on habitat and 
biodiversity through planning and conservation. The results of these efforts will help California 
agencies plan and implement mitigation strategies for programs and projects. 

On November 14, 2008, then-Governor Arnold Schwarzenegger signed EO S-13-08, which 
directed a number of state agencies to address California’s vulnerability to sea level rise caused 
by climate change. This EO set in motion several agencies and actions to address the concern of 
sea level rise. 

In addition to addressing projected sea level rise, the California Natural Resources Agency 
(Resources Agency) was directed to coordinate with local, regional, state, and federal public and 
private entities to develop The California Climate Adaptation Strategy (December 2009), which 
summarizes the best-known science on climate change impacts on California, assesses 
California’s vulnerability to the identified impacts, and then outlines solutions that can be 
implemented within and across state agencies to promote resiliency (California Natural 
Resources Agency 2009).  

The strategy outline is in direct response to EO S-13-08 that specifically asked the Resources 
Agency to identify how state agencies can respond to rising temperatures, changing precipitation 
patterns, sea level rise, and extreme natural events. Numerous state agencies were involved in the 
creation of the Adaptation Strategy document, including the California Environmental Protection 
Agency; Business, Transportation and Housing; Health and Human Services; and the 
Department of Agriculture. The document is broken down into strategies for different sectors 
that include Public Health, Biodiversity and Habitat, Ocean and Coastal Resources, Water 
Management, Agriculture, Forestry, and Transportation and Energy Infrastructure. As data 
continues to be developed and collected, the state’s adaptation strategy will be updated to reflect 
current findings.  

The National Academy of Science was directed to prepare a Sea Level Rise Assessment Report 
(2012) to recommend how California should plan for future sea level rise. The report was 
released in June 2012 and included the following.  

• Relative sea level rise projections for California, Oregon, and Washington taking into 
account coastal erosion rates, tidal impacts, El Niño and La Niña events, storm surge, and 
land subsidence rates.  

• The range of uncertainty in selected sea level rise projections.  

• A synthesis of existing information on projected sea level rise impacts on state 
infrastructure (such as roads, public facilities and beaches), natural areas, and coastal and 
marine ecosystems.  

• A discussion of future research needs regarding sea level rise.  

In 2010, interim guidance was released by The Coastal Ocean Climate Action Team (CO-CAT) 
as well as Caltrans as a method to initiate action and discussion of potential risks to the state’s 
infrastructure due to projected sea level rise. Subsequently, CO-CAT updated the sea level rise 
guidance to include information presented in the National Academy’s study. 

http://www.climatechange.ca.gov/adaptation/
http://gov.ca.gov/news.php?id=11036
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All state agencies that are planning to construct projects in areas vulnerable to future sea level 
rise are directed to consider a range of sea level rise scenarios for the years 2050 and 2100 to 
assess project vulnerability and, to the extent feasible, reduce expected risks and increase 
resiliency to sea level rise. Sea level rise estimates should also be used in conjunction with 
information on local uplift and subsidence, coastal erosion rates, predicted higher high water 
levels, storm surge, and storm wave data. 

All projects that have filed a Notice of Preparation as of the date of the EO S-13-08, and/or are 
programmed for construction funding through 2013, or are routine maintenance projects may, 
but are not required to, consider these planning guidelines. As the proposed project does not fall 
into this category of projects, it must, and will follow all relevant planning guidelines. 

Executive Order S-13-08 also directed the Business, Transportation, and Housing Agency to 
prepare a report to assess vulnerability of transportation systems to sea level rise affecting safety, 
maintenance, and operational improvements of the system, and economy of the state. Caltrans 
continues to work on assessing the transportation system vulnerability to climate change, 
including the effect of sea level rise. 

Currently, Caltrans is working to assess which transportation facilities are at greatest risk from 
climate change effects. However, without statewide planning scenarios for relative sea level rise 
and other climate change effects, Caltrans has not been able to determine what change, if any, may 
be made to its design standards for its transportation facilities. Once statewide planning scenarios 
become available, Caltrans will be able to review its current design standards to determine what 
changes, if any, may be needed to protect the transportation system from sea level rise. 

Climate change adaptation for transportation infrastructure involves long-term planning and risk 
management to address vulnerabilities in the transportation system from increased precipitation 
and flooding, the increased frequency and intensity of storms and wildfires, rising temperatures, 
and rising sea levels. Caltrans is an active participant in the efforts being conducted in response 
to EO S-13-08 and is mobilizing to be able to respond to the National Academy of Science’s sea 
level rise assessment report (2012). 
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Chapter 5 Conclusions  

As demonstrated above, the proposed project would have no meaningful impacts on local or 
regional air quality. This determination is based on the following.  

• During project construction, the implementation of exhaust and fugitive dust emission 
control measures would avoid and/or minimize impacts on air quality.  

• Project Build Alternatives 1 and 2 are included in the SCAG 2012–2035 RTP/SCS, SCAG 
2015 FTIP, and 2015 FSTIP planning documents that were found to be conforming by the 
FHWA. 

• Project Build Alternative 3 (Preferred Alternative) will appear in the 2016 RTP and 2017 
FTIP under project number LA0G1296 (see Appendix A, Metro FTIP Update Programming 
Page) described as “Replace existing 2 lane bridge with new 2 lane bridge.” Build 
Alternative 3 (Preferred Alternative) will be the “then currently conforming” RTP and FTIP 
prior to final project approval and preparation of the project Air Quality Conformity Analysis 
Report. 

• Caltrans’ CO Protocol screening procedure demonstrated that the project would not have a 
material effect on localized CO concentrations.  

• This evaluation finds that the proposed project is not considered a POAQC, as defined by 40 
CFR 93.123(b)(1), and as such, a quantitative PM2.5/PM10 hot-spot evaluation is not 
required. It is unlikely that the proposed project would generate new air quality violations for 
PM2.5 or PM10. 

• The proposed project was found to have a low potential (based on FHWA’s screening 
category) for significant MSAT emissions (using FHWA guidance) and is not linked with 
any special MSAT concern. 

• The project’s incremental contribution to local and regional air quality with respect to project 
criteria pollutant, GHG, and MSAT emissions would not be cumulatively considerable. 
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FTIP Projects
County System FTIP ID Route Description Project Cost 

($1,000’s)
LOS ANGELES LOCAL 

HIGHWAY
LA11G3 0 GROUP PROJECTS FOR SAFETY AND OPERATING IMPROVEMENTS ON THE LOCAL HIGHWAY SYSTEM THROUGHOUT THE COUNTY. 

PROJECTS ARE CONSISTENT WITH 40CFR PART 93.126,127,128, EXEMPT TABLES 2 & 3 CATEGORIES. RAILROAD/HIGHWAY CROSSING, 
SAFER FEDERAL-AID SYSTEM ROADS, SHOULDER IMPROVEMENTS, PROJECTS THAT CORRECT, IMPROVE, OR ELIMINATE A HAZARDOUS 
LOCATION OR FEATURE, TRAFFIC CONTROL DEVICES AND OPERATING ASSISTANCE, SIGNALIZATION PROJECTS (INDIVIDUAL 
INTERSECTIONS), PAVEMENT MARKING DEMONSTRATION PROJECTS, TRUCK CLIMBING LA

$356,811

LOS ANGELES LOCAL 
HIGHWAY

LA000800 0 GROUPED PROJECTS FOR BRIDGE REHABILITATION AND RECONSTRUCTION – HBP PROGRAM PROJECTS ARE CONSISTENT WITH 40 
CFP PART 93.126 EXEMPT TABLES 2 CATEGORIES – WIDENING NARROW PAVEMENTS OR RECONSTRUCTION BRIDGES (NO ADDITIONAL 
TRAVEL LANES)

$304,330

LOS ANGELES LOCAL 
HIGHWAY

LA0C8126 0 HARBOR-GATEWAY ATSAC/ATCS PROJECT; IMPROVEMENTS TO 109 SIGNALIZED INTERSECTIONS THROUGH IMPLEMENTATION OF A 
COMPUTER-BASED REAL TIME TRAFFIC SIGNAL MONITORING & CONTROL SYSTEM.

$11,142

LOS ANGELES LOCAL 
HIGHWAY

LA960176 0 HARRY S BRIDGES BLVD RELOCATION/CONSOLIDATION OF STREETS, STREET INTERSECTIONS, TRAFFIC CHANNELIZATION AND 
SIGNALIZATION (TEA21-#978)

$51,813

LOS ANGELES LOCAL 
HIGHWAY

LAF3109 0 HAWTHORNE BOULEVARD MOBILITY IMPROVEMENT PROJECT. IMPROVE CIRCULATION, INCREASING EFFICIENCY FOR VEHICULAR, 
PEDESTRIAN, PUBLIC TRANSIT AND BICYCLE MOVEMENT ON HAWTHORNE BLVD.. THE PROJECT LIMIT IS FROM EL SEGUNDO 
BOULEVARD TO THE NORTH AND TO THE SOUTHERN CITY LIMIT AT ROSECRANS AVENUE. FROM I-105/120 STREET TO EL SEGUNDO 
BOULEVARD.

$8,200

LOS ANGELES LOCAL 
HIGHWAY

LAF3146 0 HIGHLAND AVENUE WIDENING-ODIN STREET TO FRANKLIN AVENUE. WIDEN THE EXISTING ROADWAY FROM 75 FT TO 87 FT TO ADD 
ADDITIONAL TURNING TRAFFIC LANE ALONG HIGHLAND AVE & UPGRADE THE HIGHWAY TO MAJOR HIGHWAY STANDARDS.

$5,804

LOS ANGELES LOCAL 
HIGHWAY

LA0G686 0 HIGHLAND PARK PEDESTRIAN IMPROVEMENTS ALONG FIGUEROA BETWEEN AVENUE 50 AND AVENUE 60 $250,000

LOS ANGELES LOCAL 
HIGHWAY

LAF1708 0 HOLLYWOOD INTEGRATED MODAL INFORMATION SYSTEM. INSTALLATION OF ELECTRONIC, DIRECTION AND PARKING AVAILABILITY 
SIGNS WITH INTERNET CONNECTIVITY TO PROVIDE ADVANCE AND REAL-TIME INFORMATION INTENDED TO INCREASE TRANSIT 
RIDERSHIP

$3,130

LOS ANGELES LOCAL 
HIGHWAY

LA0C8209 0 HOLLYWOOD MEDIA DISTRICT-PED IMPRV. STREETSCAPE ELEMNTS: LANDSCAPE MEDIAN ISLANDS, PED LIGHTING,STAMPED XWALK, 
ON SANTA MONICA BL- VINE ST TO HIGHLAND & HIGHLAND – MELROSE TO FOUNTAIN

$810

LOS ANGELES LOCAL 
HIGHWAY

LAF1617 0 HOLLYWOOD PEDESTRIAN/TRANSIT CROSSROADS PHASE II. DESIGN AND INSTALL PEDESTRIAN AND TRANSIT USER ENHANCEMENTS, 
EXTENDING THE ORIGINAL HOLLYWOOD PEDESTRIAN/TRANSIT IMPROVEMENT PROJECT TO INCLUDE HIGHLAND AVENUE AND VINE 
STREET.

$860

LOS ANGELES LOCAL 
HIGHWAY

LAF1197 0 HUNTINGTON DR CAPACITY IMPROVEMENTS. MITIGATION COSTS EXCLUDED [PROJECT INVOLVES TRAFFIC FLOW AND CAPACITY 
IMPRMENTS INCL THE ADDITION OF A THROUGH LANE, TURN LANES & RECONSTRUCTION OF MEDIAN & CHANNELIZING ISLANDS]

$2,925

LOS ANGELES LOCAL 
HIGHWAY

LA0C8036 0 HYPERION AV UNDR WAVERLY DR BRDGE, RE-COFIGURE SIDEWKS ALONG HYPERION. RE-ALLIGN I-5 NB OFF-RAMP AT GLENDALE BLVD. 
PROVIDE ALTERNATIVE BIKEWAY ACCESS TO LA RIVER. PPNO 3092.

$14,422

LOS ANGELES LOCAL 
HIGHWAY

LAF1326 0 I-5/SR-134 CONGESTION MANAGEMENT PROJECT. MONITOR AND CONTROL TRAFFIC USING SURFACE STREETS IN GLENDALE AND 
BURBANK TO TRAVEL BETWEEN I-5 AND SR-134. THE SYSTEM WILL PROVIDE SEAMLESS TRAFFIC MONITORING AND CONTROL.

$1,931

LOS ANGELES LOCAL 
HIGHWAY

LAF1178 0 I-710 EARLY ACTION PLAN – INTERSECTION IMPROVEMENTS AT FIRESTONE BLVD/ATLANTIC AVENUE INTERSECTION. FIRESTONE BLVD 
IS EXISTING 2 LANES IN EACH DIRECTION, AFTER THE PROJECT WILL BE 3 LANES IN EACH DIRECTION. THE LENGTH OF THE PROJECT IS 
.75 MILES. PRIMARILY IT WILL WIDEN FIRESTONE BLVD AND ATLANTIC AVENUE AND REALIGN THEIR INTERSECTION.

$50,360



2015 Federal Transportation Improvement Program

Los Angeles County

Local Highway

Including Amendments 1-8 and 10

(In $000`s)

ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amendment
LAF3624 Los Angeles SCAB 1NL04 NCR27 L EXEMPT - 93.126 6

Description: PTC 1,118 Agency TORRANCE

Downtown Torrance Pedestrian Improvement Project to increase connectivity, improve pedestrian safety, and reduce automobile dependency. Scope includes chokers/bulb-outs, landscaping, pavers 
and/or stamped pavement crossings. The streets bordering the project area serve three different Torrance Transit bus routes (Lines 1, 3, and 5). These routes intersect at three points in the downtown 
area, making this a prime location to improve the connections to the South Bay and Downtown Los Angeles.
Fund ENG R/W CON Total Prior 2014/2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 Total
STP LOCAL - REGIONAL 793 793 793 793
CITY FUNDS 325 325 325 325
LAF3624 Total 1,118 1,118 1,118 1,118

ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amendment
LA000800 Los Angeles SCAB LA000800 LUM02 L EXEMPT - 93.126 4

Description: PTC 363,153 Agency VARIOUS AGENCIES

Grouped Projects for Bridge Rehabilitation and Reconstruction – HBP Program Projects are consistent with 40 CFP Part 93.126 Exempt Tables 2 categories – Widening narrow pavements or 
reconstruction bridges (no additional travel lanes)
Fund ENG R/W CON Total Prior 2014/2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 Total
BRIDGE - LOCAL 324,076 324,076 83,681 35,003 5,410 28,053 14,169 157,760 324,076
CITY FUNDS 37,242 37,242 11,716 3,858 286 2,666 1,589 17,127 37,242
LOCAL ADVANCE 
CONSTRUCTION

3,630 -3,630

LOCAL BRIDGE SEISMIC 
RETROFIT ACCOUNT

1,835 1,835 443 140 849 403 1,835

LA000800 Total 363,153 363,153 99,470 35,371 5,696 31,568 15,758 175,290 363,153

ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amendment
LA0G1133 Los Angeles SCAB 7120004 NCN25 L EXEMPT - 93.126 1

Description: PTC 9,038 Agency VARIOUS AGENCIES

Construct a bridge (La Cretz crossing) over the LA River in the North Atwater Village area.  La Cretz crossing is a non-motorized multimodal bridge project providing safe, year-round access from the North 
Atwater community to pedestrian hiking and equestrian bridle paths in Griffith Park and LA River bike path.  The bridge is a Class 1 Bikeway and the total length of the bridge is 390 feet.
Fund ENG R/W CON Total Prior 2014/2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 Total
AGENCY 5,378 5,378 5,378 5,378
ACTIVE TRANSPORTATION 
PROGRAM

3,660 3,660 3,660 3,660

LA0G1133 Total 9,038 9,038 9,038 9,038

ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amendment
LA11G1 Los Angeles SCAB 1AL04 NCR31 L EXEMPT - 93.126 5

Description: PTC 408,140 Agency VARIOUS AGENCIES

Group projects for pavement resurfacing and or rehabilitation on local roads throughout County. Projects are consistent with 40 CFR part 93.126,127,128, exempt tables 2 & 3 categories.  Pavement 
resurfacing, rehabilitation, reconstruction, AC overlays, road maintenance to prevent and eliminate hazards, no lane additions.  There are projects in the grouped project listing that contain projects with toll 
credits.
Fund ENG R/W CON Total Prior 2014/2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 Total
CMAQ 609 130 44 783 783 783
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TABLE 1: REVENUE LG: 7/11/2014

Southern California Association of Governments (SCAG)
2014/15-2017/18 Federal Transportation Improvement Program

($'s in 1,000)

2014/15 2015/16 2016/17 2017/18 TOTAL

     Sales Tax $1,835,168 $2,018,084 $891,710 $830,358 $5,575,320
       -- City
       -- County $1,835,168 $2,018,084 $891,710 $830,358 $5,575,320
     Gas Tax 
       -- Gas Tax (Subventions to Cities)
       -- Gas Tax (Subventions to Counties)
     Other Local Funds $851,991 $662,654 $534,905 $813,246 $2,862,796
       -- County General Funds $83,008 $7,148 $44,083 $68,029 $202,268
       -- City General Funds $680,416 $491,998 $331,715 $486,213 $1,990,342
       -- Street Taxes and Developer Fees $88,567 $163,508 $159,107 $259,004 $670,186
       -- RSTP Exchange funds
     Transit $84,077 $70,427 $72,467 $77,122 $304,093
       -- Transit Fares $84,077 $70,427 $72,467 $77,122 $304,093
     Tolls (e.g. non-state owned bridges)
     Other (See Appendix 1) $1,197,494 $1,403,780 $1,758,514 $2,301,971 $6,661,759
Local Total $3,968,730 $4,154,945 $3,257,596 $4,022,697 $15,403,968
     Tolls
       -- Bridge
       -- Corridor
      Regional Transit Fares/Measures
      Regional Sales Tax
      Regional Bond Revenue
      Regional Gas Tax
      Vehicle Registration Fees (CARB Fees, SAFE)
      Other (See Appendix 2)
Regional Total
    State Highway Operations and Protection Program $2,021,002 $522,072 $616,081 $760,404 $3,919,559
      SHOPP $1,504,700 $522,072 $616,081 $760,404 $3,403,257
      SHOPP Prior $516,302 $516,302
      State Minor Program
    State Transportation Improvement Program $411,914 $178,096 $323,473 $228,382 $1,141,865
      STIP $410,275 $177,525 $323,473 $228,382 $1,139,655
      STIP Prior $1,639 $571 $2,210
      Transportation Enhancement Prior
      Proposition 1 A $78,925 $78,925
      Proposition 1 B $83,317 $127,323 $28,242 $2,885 $241,767
      GARVEE Bonds (Includes Debt Service Payments) $35,272 $35,272
      Highway Maintenance (HM) $37,340 $37,340
      Traffic Congestion Relief Program (TCRP) $47,666 $30,140 $77,806
      State Transit Assistance (STA)(e.g., population/revenue based, Prop 42) $33,993 $23,954 $24,035 $23,503 $105,485
      Active Transportation Program $53,898 $123,081 $1,120 $178,099
      Other (See Appendix 3) $1,933 $18,320 $10,000 $30,253
State Total $2,726,335 $1,101,911 $992,951 $1,025,174 $5,846,371
      5307 - Urbanized Area Formula Grants $444,037 $373,386 $290,787 $247,943 $1,356,153
      5308 - Clean Fuel Formula Program $3,002 $100 $3,102
      5309 - Fixed Guideway Capital Investment Grants $1,392 $1,392
      5309b - New and Small Starts (Capital Investment Grants) $200,000 $267,983 $300,000 $300,000 $1,067,983
      5309c - Bus and Bus Related Grants $10,174 $12,815 $22,989
      5310 - Mobility of Seniors and Individuals with Disabilities $1,797 $1,797
      5311 - Formula Grants for Rural Areas $3,312 $1,043 $635 $635 $5,625
      5311f - Intercity Bus 
      5316 - Job Access and Reverse Commute Program $1,648 $1,648
      5317 - New Freedom $897 $897
      5320 - Transit in the Parks 
      5324 - Emergency Relief Program
      5329 - Public Transportation Safety Program
      5337 - State of Good Repair Grants $110,472 $70,302 $60,227 $75,911 $316,912
      5339 - Bus and Bus Facilities Formula Grants $27,914 $7,308 $6,837 $6,837 $48,896
      FTA Transfer from Prior FTIP
      Other (See Appendix 4)
Federal Transit Total $804,645 $732,837 $658,586 $631,326 $2,827,394
      Congestion Mitigation and Air Quality  (CMAQ) Improvement Program $249,735 $249,735 $249,735 $249,735 $998,940
      Construction of Ferry Boats and Ferry Terminal Facilities
      Coordinated Border Infrastructure
      Corridor Infrastructure Improvement Program 
      Federal Lands Access Program
      Federal Lands Transportation Program
      High Priority Projects (HPP) and Demo $108,501 $23,375 $5,441 $1,440 $138,757
      Highway Bridge Program (HBP) $105,059 $112,355 $84,492 $61,523 $363,429
      Highway Safety Improvement Program (HSIP) $43,557 $45,830 $30,253 $119,640
      Projects of National/Regional Significance $10,764 $1,836 $12,600
      Public Lands Highway $585 $585
      Railway Highway Crossings $3,386 $3,386
      Recreational Trails $431 $154 $585
      Safe Routes to School (SRTS) $7,001 $648 $11,705 $6,649 $26,003
      Surface Transportation Program (RSTP) $215,646 $215,646 $215,646 $215,646 $862,584
      Tribal High Priority Projects (THPP)
      Tribal Transportation Program
      Other (see Appendix 5) $26,014 $4,323 $3,525 $3,948 $37,810
Federal Highway Total $770,679 $653,902 $600,797 $538,941 $2,564,319

      Other Federal Railroad Administration (see Appendix 6) $41 $41
Federal Railroad Administration Total $41 $41
Federal Total $1,575,365 $1,386,739 $1,259,383 $1,170,267 $5,391,754
     TIFIA (Transportation Infrastructure Finance and Innovation Act) $385,562 $337,400 $208,500 $396,646 $1,328,108
     Other (See Appendix 7)
Innovative Financing Total $385,562 $337,400 $208,500 $396,646 $1,328,108

$8,655,992 $6,980,995 $5,718,430 $6,614,784 $27,970,201

MPO Financial Summary Notes:
This financial summary table includes Amendment 1.
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2012/13-2017/18 Highway Bridge Program

See the appropriate FTIP/FSTIP for current funding commitments.  This listing provides the backup project information to support the lump sum amounts 
programmed in the FTIP. 

Note id: 24

1) This is the FTIP lump sum “backup” list for HBP funded projects.  Please see the Local Assistance web site for the most current
listings:

http://www.dot.ca.gov/hq/LocalPrograms/hbrr99/HBP_FSTIP.html

2) The purpose of this list is to show which projects being advanced by local agencies have met the eligibility requirements of the
federal Highway Bridge Program and have been prioritized for funding by the Department in cooperation with local agencies for
funding.

3) Contractual funding levels are determined at time of federal authorization/obligation for given phase of work.  For details see
Chapter 3 of the Local Assistance Procedures Manual. 

4) For FTIP/FSTIP purposes, Federal Highway Bridge Program (HBP) funding constraint is managed by Caltrans.

5) Prop 1B bond funds for the Local Seismic Safety Retrofit Program (LSSRP) used for matching federal funds are also managed by
Caltrans.

6) Financial constraint of LOCAL matching funds (including regional STIP funds) and LOCAL Advance Construction (AC) is the
responsibility of the MPOs and their local agencies.

7) Some projects show that they are programmed using State STP funds.  These funds are HBP funds transferred to the STP for
bridge work that is not ordinarily eligible for HBP funds.  See the HB Program Guidelines for details.  Do not confuse these STP
funds with Regional STP funds.

8) Corrections to this report should be addressed to the District Local Assistance Engineer:

http://www.dot.ca.gov/hq/LocalPrograms/dlae.htm

Notes:

3/25/2015, 11:47 AM

Caltrans, Division of Local Assistance Page 13/25/2015, 11:47 AM Det2 FL4 SmlTxt brf



2014/15-2019/20 Highway Bridge Program 

District: County:
Responsible Agency

07 Los Angeles
Total

See the appropriate FTIP/FSTIP for current funding commitments.  This listing includes projects that should be individually listed in the FTIP/FSTIP. (Line item
projects only)

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

Santa Monica BRIDGE NO. 53C1900, COLORADO AVE OVER APPIAN WAY/PROMENDAE, 0.6 MI W/O LINCOLN BLVD.    Replace existing  2 lane bridge
with new 2 lane bridge.  3/14/2011:  Toll Credits programmed for PE & CON.

Fund Source Summary:

PE
R/W

Total 1,250,000

CON

Total

16,910,000 16,910,000

2,132,000 3,382,000

1,000,000 1,000,000

2,132,000 1,000,000 16,910,000 21,292,000

1,250,000

Phase Summary:

Fed $

Local AC

Local Match

Total 1,250,000

LSSRP Bond

Total
2,132,000 885,300 16,910,000 21,177,300

114,700 114,700

2,132,000 1,000,000 16,910,000 21,292,000

1,250,000

BHLO-5107(033)Fed Proj:

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

Change!

PE Summary:

Proj id Funds Src TotalPhase

Phase Funding Details:

Fed $

Local AC

Local Match

Total 1,250,000

LSSRP Bond

Total
2,132,000 3,382,000

2,132,000 3,382,000

1,250,000

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

3811 HBP 1,210,000 1,210,000PE
Local Match

Total: 1,210,000Fed. Reimb. Rate: 100.00% 9/30/2015 Vijay Kopparam:  Per 2015 September survey, agency is requesting $1,210,000 in additional PE

3811 HBP 922,000 922,000PE
Local Match

Total: 922,000Fed. Reimb. Rate: 100.00% 10/9/2014 Vijay Kopparam: Per 2014 survey, agency is requesting additional $922,000 for PE in FY 16/17. Approval of Ex. 6D is required
prior to removal of HOLD.

3811 HBP PE
Local Match

Total:Fed. Reimb. Rate: 100.00% 9/22/2011 Linda Newton:  Not ready to ad within 6 months.  PE funds moved from FFY 10/11 to 11/12.  Funds not obligated, moved to
next fiscal year.  5/10/2013 DLA-Admin:  Fundline zeroed out due to FTIP cycle migration:  2010/11-15/16 to 2012/13-17/18.  This does
not impact funds in the current FTIP cycle.
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2014/15-2019/20 Highway Bridge Program

District: County:
Responsible Agency

07 Los Angeles
Total

See the appropriate FTIP/FSTIP for current funding commitments.  This listing includes projects that should be individually listed in the FTIP/FSTIP. (Line item
projects only)

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

3811 HBP 1,250,000PE 1,250,000
Local Match

Total: 1,250,000Fed. Reimb. Rate: 100.00% 3/14/2011 Linda Newton:  Reimbursement changed to 100% (Toll Credits).
3/14/2011 Linda Newton:  Eligible bridge project.

R/W Summary:

Proj id Funds Src TotalPhase

Phase Funding Details:

Fed $

Local AC

Local Match

Total

LSSRP Bond

Total
885,300 885,300

114,700 114,700

1,000,000 1,000,000

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

3811 HBP 885,300R/W 885,300
Local Match 114,700114,700

Total: 1,000,000Fed. Reimb. Rate: 88.53% 9/30/2015 Vijay Kopparam:  Per 2015 September survey agency is requesting $1,000,000 for RW. Agency has to submit an Ex. 6D to
justify the cost prior to authorization. 

CON Summary:

Proj id Funds Src TotalPhase

Phase Funding Details:

Fed $

Local AC

Local Match

Total

LSSRP Bond

Total
16,910,000 16,910,000

16,910,000 16,910,000

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

3811 HBP 6,050,000CON 6,050,000
Local Match

Total: 6,050,000Fed. Reimb. Rate: 100.00% 9/30/2015 Vijay Kopparam: Per 2015 September survey agency is requesting an increase in CON by $6,050,000

3811 HBP CON 10,860,000
Local Match

Total:Fed. Reimb. Rate: 100.00% 9/30/2015 Vijay Kopparam:  Not ready to ad within 6 months.  CON funds moved from FFY Beyond to 18/19.  As requested in September
2015 Survey.

-10,860,000

3811 HBP 4,610,000CON
Local Match

Total: 4,610,000Fed. Reimb. Rate: 100.00% 10/9/2014 Vijay Kopparam:  Per 2014 September survey, agency is requesting $4,610,000 for CON.. Approval of Ex. 6D is required prior
to removal of hold.

4,610,000

Caltrans, Division of Local Assistance Page 413/29/2016, 9:56 AM Det2 FL4 SmlTxt 



2014/15-2019/20 Highway Bridge Program

District: County:
Responsible Agency

07 Los Angeles
Total

See the appropriate FTIP/FSTIP for current funding commitments.  This listing includes projects that should be individually listed in the FTIP/FSTIP. (Line item
projects only)

Prior 14/15 15/16 16/17 17/18 18/19 19/20 Beyond

3811 HBP CON -6,250,000
Local Match

Total:Fed. Reimb. Rate: 100.00% 10/9/2014 Vijay Kopparam:  Not ready to ad within 6 months.  CON funds moved from FFY 17/18 to Beyond.  As requested in September
2014 Survey. 

6,250,000

3811 HBP -6,250,000CON 6,250,000
Local Match

Total:Fed. Reimb. Rate: 100.00% 3/30/2014 DLA-Admin:  Not ready to ad within 6 months.  CON funds moved from FFY 16/17 to 17/18.  Action taken to financially 
constrain the FTIP (PUSH).  Attempt will be made to program this project in year shown.

3811 HBP -6,250,000 6,250,000CON
Local Match

Total:Fed. Reimb. Rate: 100.00% 11/14/2013 DLA-Admin:  Not ready to ad within 6 months.  CON funds moved from FFY 15/16 to 16/17.  Action taken to financially 
constrain the FTIP (PUSH).  Attempt will be made to program this project in year shown.

3811 HBP 6,250,000CON
Local Match

Total:Fed. Reimb. Rate: 100.00% 9/22/2011 Linda Newton:  Not ready to ad within 6 months.  CON funds moved from FFY Beyond to 15/16.  As requested in September
2011 Survey.

-6,250,000

3811 HBP CON -6,250,000
Local Match

Total:Fed. Reimb. Rate: 100.00% 3/25/2011 DLA-Admin:  Not ready to ad within 6 months.  CON funds moved from FFY 13/14 to Beyond.  Action taken to financially
constrain the FTIP (PUSH).

6,250,000

3811 HBP 6,250,000CON 6,250,000
Local Match

Total: 6,250,000Fed. Reimb. Rate: 100.00% 3/14/2011 Linda Newton:  Reimbursement changed to 100% (Toll Credits).
3/14/2011 Linda Newton:  Eligible bridge project.
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SANTA MONICA PIER, CALIFORNIA (047953) 
Period of Record Monthly Climate Summary 

Period of Record : 01/01/1937 to 01/19/2015 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max. Temperature 
(F) 64.1 63.7 63.4 64.5 65.4 68.1 71.0 72.1 72.1 70.4 68.0 64.8 67.3 

Average Min. Temperature 
(F) 49.2 49.9 50.9 52.9 55.6 58.4 61.2 62.2 61.4 58.2 53.6 49.7 55.3 

Average Total Precipitation 
(in.) 2.69 3.01 2.03 0.73 0.17 0.03 0.02 0.08 0.15 0.33 1.36 2.04 12.62 

Average Total SnowFall (in.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Average Snow Depth (in.) 0 0 0 0 0 0 0 0 0 0 0 0 0 
Percent of possible observations for period of record.
Max. Temp.: 93.1% Min. Temp.: 93.1% Precipitation: 94.3% Snowfall: 94.6% Snow Depth: 94.3% 
Check Station Metadata or Metadata graphics for more detail about data completeness.

Western Regional Climate Center, wrcc@dri.edu 

Page 1 of 1SANTA MONICA PIER, CALIFORNIA Period of Record Monthly Climate Summary
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RED BLUFF AIRPORT ASOS  |KRBL|1996-2006|  7.4  8.9  8.7  8.9  8.5  8.8  7.2  7.0  7.5  7.7  7.5  8.7  |  8.0
REDDING AIRPORT ASOS    |KRDD|1996-2006|  5.2  6.8  6.4  6.9  6.6  6.9  5.7  5.4  5.7  5.7  4.9  6.2  |  6.0
RIVERSIDE AIRPORT ASOS  |KRAL|1998-2006|  5.0  5.2  4.9  5.1  5.6  5.8  5.5  5.1  4.4  4.1  4.3  5.4  |  5.0
RIVERSIDE-MARCH AFB     |KRIV|1996-2006|  5.2  5.9  5.4  6.0  6.2  6.2  6.2  6.0  5.5  5.3  5.0  5.6  |  5.7
SACRAMENTO EXEC AP ASOS |KSAC|1996-2006|  5.5  6.4  6.8  7.6  7.5  8.2  7.8  7.2  6.3  5.8  5.0  6.0  |  6.6
SACRAMENTO INTL AP ASOS |KSMF|1996-2006|  6.9  8.0  7.9  8.7  8.6  9.4  9.0  8.4  7.6  7.3  6.4  7.7  |  8.0
SACRAMENTO-MATHER AP    |KMHR|2000-2006|  4.8  5.8  6.5  6.8  6.7  7.2  6.9  6.0  5.7  5.2  4.6  6.2  |  6.0
SACRAMENTO-MCCLELLAN AF |KMCC|1992-2000|  7.7  8.1  7.5  8.0  7.9  8.7  8.8  8.5  7.4  6.8  6.3  7.9  |  7.8
SALINAS AIRPORT ASOS    |KSNS|1996-2006|  7.3  8.1  7.7  8.4  9.2  9.8  9.1  8.4  7.5  6.9  6.9  7.8  |  8.1
SAN CARLOS AIRPORT      |KSQL|1996-2006|  8.2  9.5 10.6 11.5 12.1 12.7 11.8 11.3 10.3  9.4  8.5  8.6  | 10.5
SAN DIEGO-BROWN FIELD   |KSDM|1996-2006|  5.6  6.7  6.0  6.4  5.9  5.6  5.3  5.0  5.0  5.1  5.5  6.0  |  5.7
SAN DIEGO-GILLESPIE FLD |KSEE|1996-2006|  3.8  5.4  6.1  7.4  7.1  7.0  6.9  6.8  6.4  5.5  4.1  3.7  |  5.9
SAN DIEGO-LINDBERGH FLD |KSAN|1996-2006|  4.8  6.1  6.6  7.4  7.0  7.2  6.9  6.8  6.5  5.6  4.8  4.5  |  6.1
SAN DIEGO-MONTGOMERY AP |KMYF|1996-2006|  4.6  5.6  5.9  6.7  6.3  6.5  6.0  6.0  5.9  5.2  4.6  4.5  |  5.6
SAN FRANCISCO INTL AP   |KSFO|1996-2006|  6.7  8.2 10.2 12.1 13.6 14.1 12.9 12.3 10.6  9.0  7.2  7.2  | 10.3
SAN JOSE INTL AP ASOS   |KSJC|1996-2006|  5.4  6.6  7.0  8.0  8.2  8.4  7.7  7.4  6.5  5.8  5.3  6.0  |  6.8
SAN JOSE-REID HILLVIEW  |KRHV|1996-2006|  5.3  7.2  8.1  9.3  9.7  9.8  8.8  8.5  7.5  6.5  5.5  5.9  |  7.7
SAN LUIS OBISPO AP ASOS |KSBP|1996-2006|  5.4  6.5  7.4  8.2  9.3  8.5  7.6  7.7  7.1  6.5  5.8  5.3  |  7.1
SAN NICOLAS ISLAND NAS  |KNSI|1996-2006| 11.1 13.1 13.0 14.8 13.2 12.5 11.6 12.0 11.9 10.8 11.8 11.8  | 12.3
SANDBURG ASOS           |KSDB|1996-2006| 14.3 15.4 14.6 14.7 15.5 14.5 12.1 11.9 12.1 13.1 14.1 15.5  | 14.0
SANTA ANA AIRPORT ASOS  |KSNA|1996-2006|  4.3  5.2  5.7  6.4  6.7  7.0  6.7  6.3  5.6  4.9  4.4  4.4  |  5.6
SANTA BARBARA AP ASOS   |KSBA|1996-2006|  4.2  5.7  5.8  6.6  6.0  6.0  5.9  5.5  5.2  4.5  4.1  4.1  |  5.3
SANTA MARIA AP ASOS     |KSMX|1996-2006|  5.7  6.7  7.2  7.8  8.3  7.7  6.5  6.1  5.6  5.7  5.8  5.8  |  6.5
SANTA MONICA AP ASOS    |KSMO|1996-2006|  5.1  6.1  6.2  7.0  6.7  6.8  6.5  6.2  5.7  5.1  5.0  5.3  |  6.0
SANTA ROSA AIRPORT ASOS |KSTS|1996-2006|  3.5  4.8  5.4  5.8  6.0  6.3  5.8  5.3  4.7  4.2  3.6  4.1  |  4.9
SOUTH LAKE TAHOE AP ASOS|KTVL|1996-2006|  5.5  5.7  6.7  7.5  6.9  6.6  5.9  5.8  5.6  5.4  6.0  6.1  |  6.1
STOCKTON AIRPORT ASOS   |KSCK|1996-2006|  6.2  7.3  7.4  8.8  9.6 10.0  8.7  8.3  7.4  6.4  5.7  7.0  |  7.7
THERMAL AIRPORT ASOS    |KTRM|1996-2006|  5.1  5.7  7.6  9.2  9.3  9.0  7.4  6.6  6.8  6.2  5.2  4.9  |  6.8
TORRANCE AIRPORT        |KTOA|1996-2006|  5.6  7.2  7.9  8.7  8.7  9.4  9.5  9.2  8.5  7.1  6.0  5.7  |  7.8
TRUCKEE AIRPORT AWOS    |KTRK|1996-2006|  3.5  4.0  4.8  5.5  5.5  5.0  4.8  4.6  4.2  3.7  4.0  3.8  |  4.4
TWENTYNINE PALMS EAF    |KNXP|1996-2006|  7.0  7.8  8.5 10.4  9.5  9.7  8.3  7.8  6.9  6.7  6.6  6.9  |  8.0
UKIAH AIRPORT ASOS      |KUKI|1996-2006|  2.6  3.5  4.1  4.6  4.9  5.5  4.5  4.0  3.2  2.7  2.5  2.9  |  3.7
VACAVILLE AIRPORT ASOS  |KVCB|1998-2006|  4.4  5.5  6.3  7.1  7.0  7.5  7.3  6.7  5.9  5.5  4.4  4.9  |  6.0
VAN NUYS AIRPORT ASOS   |KVNY|1996-2006|  5.9  6.3  5.5  6.0  5.7  5.7  5.6  5.0  4.6  4.5  5.1  6.5  |  5.5
VISALIA AIRPORT AWOS    |KVIS|1996-2006|  3.3  4.0  4.3  5.1  5.9  5.9  4.9  4.4  3.8  3.2  3.0  3.1  |  4.2
WATSONVILLE AP ASOS     |KWVI|1998-2006|  3.2  3.8  3.7  5.1  5.1  5.2  4.9  4.6  4.1  3.6  3.1  3.4  |  4.1

                                           COLORADO

                                    AVERAGE WIND SPEED - MPH

STATION                 | ID |  Years  |  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  |  Ann

AKRON AIRPORT ASOS      |KAKO|1996-2006| 11.5 12.5 13.1 14.2 12.7 12.6 11.5 11.2 11.5 12.1 12.0 12.0  | 12.2
ALAMOSA AIRPORT ASOS    |KALS|1996-2006|  5.7  6.8  8.8 10.8 10.0  9.5  7.1  6.6  7.1  6.9  6.2  5.4  |  7.5
ASPEN-PITKIN COUNTY AP  |KASE|1996-2006|  5.1  5.6  6.4  7.5  7.6  7.7  7.1  6.9  6.9  6.2  5.2  5.1  |  6.4
AURORA-BUCKLEY AFB      |KBKF|1996-2006|  8.3  8.6  9.3 10.1  8.6  8.4  7.9  7.6  7.6  7.9  8.0  8.6  |  8.4
BOULDER-JEFFCO AP ASOS  |KBJC|1996-2006| 11.0 10.3 10.8 11.1 10.4 10.1  9.5  9.3  9.2  9.2  9.6 11.0  | 10.1
BURLINGTON AIRPORT ASOS |KITR|1997-2006| 11.2 12.5 13.2 14.0 13.1 12.9 11.8 10.9 11.9 11.9 11.8 11.5  | 12.2
COLORADO SPRGS AP ASOS  |KCOS|1996-2006|  8.8  9.5 10.6 12.3 10.9 10.6  9.2  8.9  9.1  9.7  9.0  9.2  |  9.8
CORTEZ AIRPORT ASOS     |KCEZ|1996-2006|  5.8  6.5  7.6  8.8  8.5  8.4  6.8  6.3  6.6  6.8  6.1  6.0  |  7.0
CRAIG AIRPORT AWOS      |KCAG|1996-2006|  4.0  4.5  5.7  7.6  6.8  6.9  5.8  5.7  5.4  5.1  4.3  3.9  |  5.4
DENVER INTL AP ASOS     |KDEN|1996-2006|  9.7 10.0 10.8 11.9 11.0 10.7 10.3 10.1  9.9  9.9  9.6 10.1  | 10.3
DENVER-CENTENNIAL AP    |KAPA|1996-2006|  8.3  8.7  9.3 10.5  9.5  9.6  8.8  8.4  8.4  8.1  8.1  8.5  |  8.8
DURANGO AIRPORT ASOS    |KDRO|1996-2006|  4.6  5.5  6.6  7.9  7.6  7.3  6.3  5.8  5.6  5.7  4.9  4.6  |  6.0
EAGLE AIRPORT ASOS      |KEGE|1996-2006|  3.9  4.6  5.9  7.2  7.1  7.1  5.3  5.1  5.1  4.9  3.8  3.6  |  5.3
FORT CARSON-BUTTS AAF   |KFCS|1996-2006|  9.7 11.0 12.1 13.0 11.3 11.4  9.8  9.1  9.5 10.1  9.8 11.0  | 10.6
FORT COLLINS AP ASOS    |KFNL|1996-2006|  6.2  7.1  7.9  8.9  7.6  7.2  6.9  6.7  6.4  6.5  6.3  6.6  |  7.0
GRAND JUNCTION AP ASOS  |KGJT|1996-2006|  5.1  6.5  7.9  9.7  9.5  9.9  9.6  9.1  8.5  7.6  5.7  5.3  |  7.8
GREELEY AIRPORT AWOS    |KGXY|1996-2006|  6.0  7.1  8.3  9.7  8.3  7.4  6.1  5.8  5.8  6.1  6.1  6.0  |  6.8
GUNNISON AIRPORT AWOS   |KGUC|1996-2006|  2.7  3.6  5.3  7.3  6.6  6.3  5.3  4.9  4.7  4.8  3.4  2.6  |  4.8
HAYDEN AIRPORT AWOS     |KHDN|1996-2006|  6.8  6.8  7.2  8.5  8.3  8.5  8.0  8.0  7.8  7.6  6.8  6.8  |  7.6
LA JUNTA AIRPORT ASOS   |KLHX|1996-2006|  8.9  9.9 11.3 12.9 11.5 11.9 10.1  9.5  9.5  9.9  9.2  9.4  | 10.3
LA VETA PASS AWOS       |KVTP|2001-2006| 18.8 18.0 17.1 17.1 15.8 13.8 12.3 12.1 12.4 16.7 14.2 17.8  | 15.5
LAMAR AIRPORT ASOS      |KLAA|1996-2006|  7.9  9.2 10.5 12.1 10.7 11.5 10.2  9.1  9.2  9.0  8.3  8.0  |  9.6
LEADVILLE AIRPORT ASOS  |KLXV|1998-2006|  8.2  8.2  8.0  8.6  8.3  7.9  6.2  5.8  6.7  7.5  7.4  8.1  |  7.6
LIMON AIRPORT ASOS      |KLIC|1996-2006|  8.3  9.8 10.5 12.2 10.7 10.3  9.0  8.7  8.6  9.3  8.6  8.6  |  9.5
MEEKER AIRPORT ASOS     |KEEO|1997-2006|  3.8  4.5  6.0  7.4  7.3  7.5  6.4  6.1  6.1  5.5  4.4  3.6  |  5.7
MONARCH PASS AWOS       |KMYP|2001-2006| 24.7 20.6 21.6 21.3 19.7 17.5 13.4 11.4 14.8 19.8 22.5 22.6  | 18.8
MONTROSE AIRPORT ASOS   |KMTJ|1996-2006|  5.5  6.2  7.6  8.9  8.9  8.8  7.7  7.1  7.2  6.7  5.9  5.3  |  7.1
MONUMENT PASS AWOS      |KMNH|2001-2006|  9.1  9.2 10.1 11.3  9.8  9.6  8.7  8.9  9.1  9.3  9.3  9.3  |  9.5

SANTA MONI AP ASOSICA
| | |
|KSMO|1996-2006| 5.1 6.1 6.2 7.0 6.7 6.8 6.5 6.2 5.7 5.1 5.0 5.3

|
| 6.0
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LOS ANGELES INT'L AP, CA (KL |    E  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW    E  |  WSW
LOS ANGELES-DOWNTOWN, CA (KC |    W  WSW  WSW  WSW  WSW  WSW  WSW  WSW    W    W    W    W  |  WSW
MADERA MUNI AP, CA (KMAE).   |  ESE    E   NW   NW  WNW  WNW  WNW  WNW  WNW  WNW    E    E  |  WNW
MARYSVILLE AIRPORT, CA (KMYV |  SSE  SSE  SSE   SE  SSE  SSE  SSE  SSE  SSE  SSE  SSE  SSE  |  SSE
MCCLELLAN AFB, CA (KMCC).  W |  SSE  SSE  SSE  SSE  SSE    S  SSE  SSE  SSE   SE  SSE  SSE  |  SSE
MERCED MUNI AP, CA (KMCE).   |   SE   SE  NNW  NNW   NW   NW   NW   NW   NW   NW   NW  ESE  |   NW
MIRAMAR NAS, CA (KNKX).  WIN |    E    E    E  WNW    W  WNW  WNW   NW   NW    E    E    E  |    E
MODESTO AIRPORT, CA (KMOD).  |   SE   SE   NW   NW   NW   NW  NNW  NNW   NW   NW   NW   SE  |   NW
MOFFETT FIELD NAS, CA (KNUQ) |   SE   SE  NNW  NNW  NNW  NNW  NNW  NNW  NNW  NNW  NNW   SE  |  NNW
MONTEREY AIRPORT, CA (KMRY). |  ESE  ESE    W  WNW    W    W    W    W    W    W  ESE  ESE  |    W
MOUNT SHASTA CITY, CA (KMHS) |   SE   SE   SE   NW    N    N    N   NE   NE    N   NE   SE  |    N
NAPA COUNTY AP, CA (KAPC).   |    E    E    W    W    W  SSW  SSW  SSW  SSW  SSW    E    E  |  SSW
OAKLAND INT'L AP, CA (KOAK). |   SE    W    W    W    W    W    W    W    W    W    W   SE  |    W
OCEANSIDE MUNI AP, CA (KOKB) |    W   NE  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  NNE  |  WSW
ONTARIO INT'L AP, CA (KONT). |    W  WSW  WSW  WSW  WSW  WSW  WSW  WSW    W    W    W    W  |    W
OROVILLE MUNI AP, CA (KOVE). |  SSE  SSE  SSE  SSE  SSE  SSE  SSE  SSE    E    E  SSE  SSE  |  SSE
OXNARD AIRPORT, CA (KOXR).   |    W    W    W    W    W    W    W    W    W    W    W   NE  |    W
PALM SPRINGS AP, CA (KPSP).  |   NW   NW   NW   NW   NW   NW   NW   NW   NW   NW   NW   NW  |   NW
PALMDALE AP, CA (KPMD).  WIN |    W    W   SW    W   SW   SW   SW   SW   SW   SW    W    W  |   SW
PALO ALTO AP, CA (KPAO).  WI |    N    N    N  NNW    N    N    N    N    N  NNW    N    N  |    N
PASO ROBLES AP, CA (KPRB).   |    E    E   NW   NW   NW   NW  SSW  WNW   NW   NW    E    E  |   NW
POINT MUGU NAS, CA (KNTD).   |   NE    W    W    W    W    W    W    W    W    W   NE   NE  |    W
POINT PIEDRAS BLANCAS, CA (K |    N    N  NNW  NNW    N    N    N   NW  NNW    N    N    N  |    N
PORTERVILLE MUNI AP, CA (KPT |    E    E  ESE   NW   NW   NW   NW    S    S  ESE    E    E  |   NW
RAMONA AIRPORT, CA (KRNM).   |    W    W    W    W    W    W    W    W    W    W  WNW    E  |    W
RED BLUFF AP, CA (KRBL).  WI |  NNW  SSE    N  NNW  SSE    N    S    S  NNW  NNW  NNW  NNW  |  NNW
REDDING AIRPORT, CA (KRDD).  |    N    N    N    N    N    N    S    S    N    N    N    N  |    N
RIVERSIDE MUNI AP, CA (KRAL) |  WNW  WNW  WNW    W  WNW  WNW  WNW  WNW  WNW  WNW  WNW    N  |  WNW
RIVERSIDE-MARCH AFB, CA (KRI |   NW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW   NW  |  WNW
SACRAMENTO EXECUTIVE AP, CA  |   SE  SSE    S  SSW    S    S    S    S    S    S  SSE  SSE  |    S
SACRAMENTO INT'L AP, CA (KSM |  SSE  SSE    S    S    S    S    S    S    S    S   NW  SSE  |    S
SACRAMENTO-MATHER AP, CA (KM |   SE   SE   SE    S    S    S    S    S    S   SE   SE   SE  |    S
SALINAS MUNI AP, CA (KSNS).  |   SE   SE    W    W    W    W  WNW  WNW  WNW  WNW   SE   SE  |    W
SAN CARLOS AP, CA (KSQL).  W |    N    W    W    W    W    W    W    W    N    N    N    N  |    W
SAN DIEGO-BROWN FIELD, CA (K |    W    W    W    W    W    W    W    W    W    W    W   SE  |    W
SAN DIEGO-GILLESPIE FIELD, C |    W    W    W    W    W    W    W    W    W    W    W    W  |    W
SAN DIEGO-LINDBERGH FIELD, C |  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  |  WNW
SAN DIEGO-MONTGOMERY FIELD,  |    W    W    W    W  WSW  WSW  WSW  WSW  WNW    W    W    W  |    W
SAN DIEGO-NORTH ISLAND NAS,  |   NW    W    W    W    W    W    W   NW   NW   NW   NW   NW  |    W
SAN FRANCISCO INT'L AP, CA ( |    W    W    W    W    W    W    W    W    W    W    W    W  |    W
SAN JOSE INT'L AP, CA (KSJC) |  SSE  SSE  NNW  NNW  NNW  NNW   NW  NNW   NW   NW   NW   SE  |  NNW
SAN JOSE-REID HILLVIEW AP, C |   SE   NW   NW   NW   NW   NW   NW   NW   NW   NW   NW   NW  |   NW
SAN LUIS OBISPO AP, CA (KSBP |   NW   NW   NW   NW  WNW  WNW  WNW  WNW  WNW  WNW   NW   NW  |  WNW
SAN NICHOLAS ISLAND NOLF, CA |  WNW  WNW  WNW  WNW  WNW   NW  WNW   NW  WNW  WNW   NW   NW  |  WNW
SANDBURG, CA (KSDB).  WIND R |   NE    S   NW   NW   NW   NW   NW   NW   NW   NW   NE   NE  |   NW
SANTA ANA-JOHN WAYNE AP, CA  |    S    S    S    S    S  SSW  SSW  SSW   SW   SW   SW    S  |  SSW
SANTA BARBARA AP, CA (KSBA). |  WSW    W  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  |  WSW
SANTA MARIA AP, CA (KSMX).   |  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  WNW  |  WNW
SANTA MONICA AIRPORT, CA (KS |   SW   SW   SW   SW   SW   SW   SW   SW   SW   SW   SW    N  |   SW
SANTA ROSA AIRPORT, CA (KSTS |    S   SE    S    S    S    S    S    S    S    S    S   SE  |    S
SISKIYOU COUNTY AP-MONTAGUE, |    S    S    N    N    N    N    N    N    N    N    S    S  |    N
SOUTH LAKE TAHOE AP, CA (KTV |    S    S    S    S    S  SSW    S    S    S    S    S    S  |    S
STOCKTON AIRPORT, CA (KSCK). |   SE   SE    W    W    W    W    W    W    W    W    W   SE  |    W
THERMAL AIRPORT, CA (KTRM).  |    N    N  NNW  NNW   NW   NW   NW   NW  NNW  NNW   NW   NW  |   NW
TORRANCE AIRPORT, CA (KTOA). |    W    W    W    W    W    W  WNW  WNW    W    W    W    W  |    W
TRAVIS AFB-FAIRFIELD, CA (KS |    N  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW    N    N  |  WSW
TRUCKEE AIRPORT, CA (KTRK).  |    S    S    S  SSW   SW  SSW   SW  SSW  SSW    N    S    S  |    S
TUSTIN MCAS, CA (KNTK).  WIN |  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW  WSW    W  |  WSW
TWENTYNINE PALMS EAF, CA (KN |    W    W  WNW  WNW  WNW   NW    W    W    W    W  WNW   NW  |  WNW
UKIAH AIRPORT, CA (KUKI).  W |    S  SSE  WNW  WNW    N    N    N    N    N    W  SSE  SSE  |    N
VACAVILLE AIRPORT, CA (KVCB) |  NNW    S  SSW  SSW  SSW  SSW    S  SSW  SSW  SSW  SSW  NNW  |  SSW
VAN NUYS AP, CA (KVNY).  WIN |    N    N   SE   SE  ESE  ESE  ESE  ESE  ESE  ESE    N    N  |  ESE
VISALIA AIRPORT, CA (KVIS).  |   SE   SE   NW   NW   NW   NW   NW  WNW   NW   NW  ESE  ESE  |   NW

, ( ) |
SANTA MONICA AIRPORT, CA (KS | SW SW SW SW SW SW SW SW SW SW SW N

|
| SW



Top 4 Summary: Highest 4 Daily 24Hour PM2.5 Averages
at Compton700 North Bullis Road

2013 2014 2015

Date 24Hr
Average Date 24Hr

Average Date 24Hr
Average

National:
First High: Jan 1 52.1 Jan 11 35.8 Jan 21 41.3

Second High: Dec 24 28.5 Jan 20 33.5 Feb 5 40.0
Third High: Oct 25 24.3 Nov 28 30.9 Jan 18 37.2

Fourth High: Jan 16 24.1 Jan 29 30.8 Jan 3 34.0
California:
First High: Jan 1 52.1 Jan 11 35.8 Jan 21 41.3

Second High: Dec 24 28.5 Jan 20 33.5 Feb 5 40.0
Third High: Oct 25 24.3 Nov 28 30.9 Jan 18 37.2

Fourth High: Jan 16 24.1 Jan 29 30.8 Jan 3 34.0
National:
Estimated # Days > 24

Hour Std: 3.1 * 9.0

Measured # Days > 24
Hour Std: 1 1 3

24Hour Standard Design
Value: 29 * *

24Hour Standard 98th
Percentile: 24.3 * 37.2

2006 Annual Std Design
Value: 12.2 * *

2013 Annual Std Design
Value: 12.2 12.2 12.2

Annual Average: 11.9 * 11.7
California:
Annual Std Designation

Value: 13 12 *

Annual Average: * * *
Year Coverage: 95 75 97

Notes: 
Daily PM2.5 averages and related statistics are available at Compton700 North Bullis Road between 2008 and 2015. Some years in this range may not be represented.
All averages expressed in micrograms per cubic meter.
An exceedance of a standard is not necessarily related to a violation of the standard.
State statistics are based on California approved samplers, whereas national statistics are based on samplers using federal reference or equivalent methods. State and

national statistics may therefore be based on different samplers.
Year Coverage indicates the extent to which available monitoring data represent the time of the year when concentrations are expected to be highest. 0 means that data

http://www.ca.gov/
http://www.arb.ca.gov/


represent none of the high period; 100 means that data represent the entire high period. A high Year Coverage does not mean that there was sufficient data for annual
statistics to be considered valid.

*  means there was insufficient data available to determine the value.

Available Pollutants:
8Hour Ozone | Hourly Ozone | PM2.5 | PM10 | Carbon Monoxide | Nitrogen Dioxide | State Sulfur Dioxide |

Hydrogen Sulfide



Top 4 Summary: Highest 4 Daily 24Hour PM10 Averages
at Los AngelesWestchester Parkway

2013 2014 2015

Date 24Hr
Average Date 24Hr

Average Date 24Hr
Average

National:
First High: Apr 16 38.0 Jan 23 46.0 Dec 8 42.0

Second High: Jul 9 35.0 Apr 29 40.0 Oct 9 39.0
Third High: May 22 34.0 May 11 36.0 Apr 30 35.0

Fourth High: May 4 29.0 Jan 5 35.0 Sep 9 34.0
California:
First High: Apr 16 37.0 Jan 23 45.0 Dec 8 42.0

Second High: May 22 34.0 Apr 29 40.0 Oct 9 39.0
Third High: Jul 9 34.0 May 11 36.0 Apr 30 35.0

Fourth High: May 4 29.0 Jan 5 35.0 Sep 21 34.0
National:
Estimated # Days > 24

Hour Std: 0.0 0.0 0.0

Measured # Days > 24
Hour Std: 0 0 0

3Yr Avg Est # Days > 24
Hr Std: 0.0 0.0 0.0

Annual Average: 20.8 22.1 21.2
3Year Average: 21 21 21

California:
Estimated # Days > 24

Hour Std: * 0.0 *

Measured # Days > 24
Hour Std: 0 0 0

Annual Average: * 21.9 *
3Year Maximum Annual

Average: 21 22 22

Year Coverage: 85 100 99

Notes: 
Daily PM10 averages and related statistics are available at Los AngelesWestchester Parkway between 2004 and 2015. Some years in this range may not be represented.
All averages expressed in micrograms per cubic meter.
The national annual average PM10 standard was revoked in December 2006 and is no longer in effect. Statistics related to the revoked standard are shown in  italics  or

italics .
An exceedance of a standard is not necessarily related to a violation of the standard.
All values listed above represent midnighttomidnight 24hour averages and may be related to an exceptional event.
State and national statistics may differ for the following reasons:

State statistics are based on California approved samplers, whereas national statistics are based on samplers using federal reference or equivalent methods. State and

http://www.arb.ca.gov/adam/exev/exevlist.php
http://www.ca.gov/
http://www.arb.ca.gov/


national statistics may therefore be based on different samplers.
State statistics for 1998 and later are based on local conditions (except for sites in the South Coast Air Basin, where State statistics for 2002 and later are based on local

conditions). National statistics are based on standard conditions.
State criteria for ensuring that data are sufficiently complete for calculating valid annual averages are more stringent than the national criteria.

Measurements are usually collected every six days. Measured days counts the days that a measurement was greater than the level of the standard; Estimated days
mathematically estimates how many days concentrations would have been greater than the level of the standard had each day been monitored.

3Year statistics represent the listed year and the 2 years before the listed year.
Year Coverage indicates the extent to which available monitoring data represent the time of the year when concentrations are expected to be highest. 0 means that data

represent none of the high period; 100 means that data represent the entire high period. A high Year Coverage does not mean that there was sufficient data for annual
statistics to be considered valid.

*  means there was insufficient data available to determine the value.

Available Pollutants:
8Hour Ozone | Hourly Ozone | PM2.5 | PM10 | Carbon Monoxide | Nitrogen Dioxide | State Sulfur Dioxide |

Hydrogen Sulfide



Top 4 Summary: Highest 4 Daily Maximum 8Hour Ozone Averages
at Los AngelesWestchester Parkway

2013 2014 2015
Date 8Hr Average Date 8Hr Average Date 8Hr Average

National:
First High: May 3 0.081 May 2 0.080 Oct 11 0.077

Second High: Mar 24 0.062 Oct 5 0.079 Oct 12 0.074
Third High: Oct 4 0.060 May 15 0.076 Oct 9 0.071

Fourth High: Oct 20 0.060 Apr 30 0.075 Oct 26 0.069
California:
First High: May 3 0.082 May 2 0.080 Oct 11 0.078

Second High: Mar 24 0.062 Oct 5 0.079 Oct 12 0.075
Third High: Oct 4 0.060 May 15 0.076 Oct 9 0.072

Fourth High: Oct 20 0.060 Apr 30 0.075 Sep 20 0.069
National:

# Days Above the Standard: 1 3 1
Nat'l Standard Design

Value: * 0.064 0.068

National Year Coverage: 85 94 92
California:

# Days Above the Standard: 1 6 3
California Designation

Value: 0.082 0.072 0.076

Expected Peak Day
Concentration: * 0.072 0.076

California Year Coverage: 78 93 91

Notes: 
Eighthour ozone averages and related statistics are available at Los AngelesWestchester Parkway between 2004 and 2015. Some years in this range may not be

represented.
All averages expressed in parts per million.
An exceedance of a standard is not necessarily related to a violation of the standard.
Year Coverage indicates the extent to which available monitoring data represent the time of the year when concentrations are expected to be highest. 0 means that data

represent none of the high period; 100 means that data represent the entire high period. A high Year Coverage does not mean that there was sufficient data for annual
statistics to be considered valid.

*  means there was insufficient data available to determine the value.

Available Pollutants:
8Hour Ozone | Hourly Ozone | PM2.5 | PM10 | Carbon Monoxide | Nitrogen Dioxide | State Sulfur Dioxide |

Hydrogen Sulfide

http://www.ca.gov/
http://www.arb.ca.gov/


Top 4 Summary: Highest 4 Daily Maximum Hourly Ozone Measurements
at Los AngelesWestchester Parkway

2013 2014 2015
Date Measurement Date Measurement Date Measurement

First High: May 3 0.105 Oct 5 0.114 Oct 9 0.096
Second High: Mar 24 0.074 May 15 0.090 Oct 11 0.093
Third High: Oct 21 0.069 Apr 30 0.087 Oct 12 0.091

Fourth High: Sep 29 0.068 May 2 0.086 Sep 20 0.086
California:

# Days Above the Standard: 1 1 1
California Designation

Value: 0.08 0.08 0.09

Expected Peak Day
Concentration: 0.077 0.083 0.088

National:
# Days Above the Standard: 0 0 0

Nat'l Standard Design
Value: 0.076 0.090 0.093

Year Coverage: 90 96 92

Notes: 
Hourly ozone measurements and related statistics are available at Los AngelesWestchester Parkway between 2004 and 2015. Some years in this range may not be

represented.
All concentrations expressed in parts per million.
The national 1hour ozone standard was revoked in June 2005 and is no longer in effect. Statistics related to the revoked standard are shown in  italics  or  italics .
An exceedance of a standard is not necessarily related to a violation of the standard.
Year Coverage indicates the extent to which available monitoring data represent the time of the year when concentrations are expected to be highest. 0 means that data

represent none of the high period; 100 means that data represent the entire high period. A high Year Coverage does not mean that there was sufficient data for annual
statistics to be considered valid.

*  means there was insufficient data available to determine the value.

Available Pollutants:
8Hour Ozone | Hourly Ozone | PM2.5 | PM10 | Carbon Monoxide | Nitrogen Dioxide | State Sulfur Dioxide |

Hydrogen Sulfide

http://www.ca.gov/
http://www.arb.ca.gov/


Top 4 Summary: Highest 4 Daily Maximum Hourly Nitrogen Dioxide
Measurements
at Los AngelesWestchester Parkway

2013 2014 2015
Date Measurement Date Measurement Date Measurement

National:
First High: Feb 15 77.8 Nov 5 87.3 Jan 25 87.0

Second High: Nov 7 62.5 Jan 14 79.2 Oct 9 72.5
Third High: Jan 9 62.4 Jan 16 79.1 Nov 20 67.9

Fourth High: Oct 5 60.5 Oct 24 78.7 Mar 26 64.2
California:
First High: Feb 15 77 Nov 5 87 Jan 25 87

Second High: Jan 9 62 Jan 14 79 Oct 9 72
Third High: Nov 7 62 Jan 16 79 Nov 20 67

Fourth High: Oct 5 60 Oct 24 78 Mar 26 64
National:
1Hour Standard Design

Value: * * 62

1Hour Standard 98th
Percentile: 58.4 66.4 59.9

# Days Above the Standard: 0 0 0
Annual Standard Design

Value: 12 12 11

California:
1Hour Std Designation

Value: 70 70 70

Expected Peak Day
Concentration: 74 72 73

# Days Above the Standard: 0 0 0
Annual Std Designation

Value: 13 12 12

Annual Average: * 12 11
Year Coverage: 98 95 97

Notes: 
Hourly nitrogen dioxide measurements and related statistics are available at Los AngelesWestchester Parkway between 2004 and 2015. Some years in this range may not

be represented.
All concentrations expressed in parts per billion.
An exceedance of a standard is not necessarily related to a violation of the standard.
Year Coverage indicates the extent to which available monitoring data represent the time of the year when concentrations are expected to be highest. 0 means that data

represent none of the high period; 100 means that data represent the entire high period. A high Year Coverage does not mean that there was sufficient data for annual
statistics to be considered valid.

http://www.ca.gov/
http://www.arb.ca.gov/


*  means there was insufficient data available to determine the value.

Available Pollutants:
8Hour Ozone | Hourly Ozone | PM2.5 | PM10 | Carbon Monoxide | Nitrogen Dioxide | State Sulfur Dioxide |

Hydrogen Sulfide



 

 

Appendix C Construction 
Emissions Calculations and 
SCAQMD Rule 403 



Santa Monica Pier Bridge Replacement

Conversion
Start: 1/1/2023
Completion:  12/31/2024
Duration:  24 months 519 working days
Grubbing/Land Clearing 2.4 months 53 working days
Grading/Excavation 9.6 months 211 working days
Drainage/Utilities/Sub‐Grade 8.4 months 185 working days
Paving 3.6 months 70 working days

Project Length 490 feet 0.09 miles
Total Project Area 1.5 acres

Soil Imported 7,000         cubic yards
Soil Exported 7,000         cubic yards

Construction Assumptions for Alternative 3 (Two New Bridges‐ New Replacement Bridge for Pedestrian, Bicycle, 
Emergency and Limited Access at the Existing Alignment and New Permanent Vehicle Only Bridge at Moss Avenue) 



Project Characteristics - 

Land Use - Project footprint would be approximately 1.5 acres

Construction Phase - 24-month construction period starting in 2023; construction 5 days per week assumed

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Grading - An estimated 7,000 cubic yards of material would be imported and an estimate 7,000 cy would be exported

Area Coating - Bridge structure assumed to not be painted

Construction Off-road Equipment Mitigation - Rule 403 compliance
Tier 4 Final equipment for mitigation

Los Angeles-South Coast County, Summer

Santa Monica Pier Bridge Replacement

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Asphalt Surfaces 1.50 Acre 1.50 65,340.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

11

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2025Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Table Name Column Name Default Value New Value

tblAreaCoating Area_Nonresidential_Interior 98010 0

tblConstDustMitigation CleanPavedRoadPercentReduction 0 50

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 4.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 6.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 7.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 8.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final
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tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstructionPhase NumDays 2.00 53.00

tblConstructionPhase NumDays 4.00 211.00

tblConstructionPhase NumDays 200.00 185.00

tblConstructionPhase NumDays 10.00 70.00

tblGrading AcresOfGrading 53.00 1.50

tblGrading AcresOfGrading 1,266.00 1.50

tblGrading MaterialExported 0.00 7,000.00

tblGrading MaterialImported 0.00 7,000.00

tblOffRoadEquipment HorsePower 125.00 9.00

tblOffRoadEquipment HorsePower 78.00 226.00

tblOffRoadEquipment HorsePower 84.00 89.00

tblOffRoadEquipment HorsePower 174.00 84.00

tblOffRoadEquipment HorsePower 226.00 174.00

tblOffRoadEquipment HorsePower 208.00 174.00

tblOffRoadEquipment HorsePower 208.00 255.00
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tblOffRoadEquipment HorsePower 162.00 255.00

tblOffRoadEquipment HorsePower 8.00 97.00

tblOffRoadEquipment HorsePower 162.00 97.00

tblOffRoadEquipment HorsePower 84.00 46.00

tblOffRoadEquipment LoadFactor 0.42 0.56

tblOffRoadEquipment LoadFactor 0.48 0.29

tblOffRoadEquipment LoadFactor 0.74 0.20

tblOffRoadEquipment LoadFactor 0.41 0.74

tblOffRoadEquipment LoadFactor 0.29 0.41

tblOffRoadEquipment LoadFactor 0.43 0.41

tblOffRoadEquipment LoadFactor 0.43 0.40

tblOffRoadEquipment LoadFactor 0.38 0.40

tblOffRoadEquipment LoadFactor 0.43 0.37

tblOffRoadEquipment LoadFactor 0.38 0.37

tblOffRoadEquipment LoadFactor 0.41 0.41

tblOffRoadEquipment LoadFactor 0.74 0.45

tblOffRoadEquipment LoadFactor 0.38 0.38

tblOffRoadEquipment LoadFactor 0.36 0.36

tblOffRoadEquipment LoadFactor 0.48 0.48

tblOffRoadEquipment LoadFactor 0.37 0.37

tblOffRoadEquipment LoadFactor 0.40 0.40

tblOffRoadEquipment LoadFactor 0.48 0.48

tblOffRoadEquipment LoadFactor 0.37 0.37

tblOffRoadEquipment OffRoadEquipmentType Cranes Air Compressors

tblOffRoadEquipment OffRoadEquipmentType Generator Sets Graders

tblOffRoadEquipment OffRoadEquipmentType Graders Cranes

tblOffRoadEquipment OffRoadEquipmentType Graders Crawler Tractors

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers Crawler Tractors
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2.0 Emissions Summary

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers Excavators

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes Plate Compactors

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes Excavators

tblOffRoadEquipment OffRoadEquipmentType Graders

tblOffRoadEquipment OffRoadEquipmentType Welders Pumps

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Loaders

tblOffRoadEquipment OffRoadEquipmentType Scrapers

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rough Terrain Forklifts

tblOffRoadEquipment OffRoadEquipmentType Scrapers

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblProjectCharacteristics OperationalYear 2014 2025

tblTripsAndVMT WorkerTripNumber 55.00 53.00

tblTripsAndVMT WorkerTripNumber 15.00 13.00

tblTripsAndVMT WorkerTripNumber 15.00 8.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2023 8.4831 84.6455 75.5694 0.1614 5.3888 3.6993 8.9700 2.9234 3.4034 6.0852 0.0000 15,395.97
65

15,395.97
65

4.6498 0.0000 15,493.62
32

2024 8.0467 77.7154 74.0579 0.1614 10.9432 3.3683 14.3114 4.0742 3.0988 7.1730 0.0000 15,388.08
71

15,388.08
71

4.6476 0.0000 15,485.68
64

Total 16.5298 162.3608 149.6273 0.3228 16.3320 7.0675 23.2814 6.9976 6.5022 13.2582 0.0000 30,784.06
36

30,784.06
36

9.2974 0.0000 30,979.30
96

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2023 2.0661 8.9686 83.6799 0.1614 2.1930 0.2769 2.4700 1.1451 0.2741 1.3634 0.0000 15,395.97
65

15,395.97
65

4.6498 0.0000 15,493.62
32

2024 2.0594 9.4421 83.5608 0.1614 5.0293 0.2770 5.3063 1.7855 0.2742 2.0597 0.0000 15,388.08
71

15,388.08
71

4.6476 0.0000 15,485.68
64

Total 4.1255 18.4107 167.2406 0.3228 7.2223 0.5540 7.7763 2.9305 0.5484 3.4231 0.0000 30,784.06
36

30,784.06
36

9.2974 0.0000 30,979.30
96

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

75.04 88.66 -11.77 0.00 55.78 92.16 66.60 58.12 91.57 74.18 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.3975 0.0000 1.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 3.3000e-
004

3.3000e-
004

0.0000 3.5000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3975 0.0000 1.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.3000e-
004

3.3000e-
004

0.0000 0.0000 3.5000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.3975 0.0000 1.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 3.3000e-
004

3.3000e-
004

0.0000 3.5000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3975 0.0000 1.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.3000e-
004

3.3000e-
004

0.0000 0.0000 3.5000e-
004

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grubbing/Land Clearing Site Preparation 1/1/2023 3/15/2023 5 53

2 Grading/Excavation Grading 3/16/2023 1/4/2024 5 211

3 Drainage/Utilities/Sub-Grade Building Construction 1/5/2024 9/19/2024 5 185

4 Paving Paving 9/20/2024 12/26/2024 5 70

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Paving Pavers 1 8.00 9 0.56

Drainage/Utilities/Sub-Grade Air Compressors 1 8.00 226 0.29

Drainage/Utilities/Sub-Grade Generator Sets 1 8.00 89 0.20

Drainage/Utilities/Sub-Grade Graders 2 8.00 84 0.74

Grading/Excavation Cranes 1 8.00 174 0.41

Grubbing/Land Clearing Crawler Tractors 1 8.00 174 0.41

Paving Cement and Mortar Mixers 1 6.00 9 0.56

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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Paving Paving Equipment 1 8.00 130 0.36

Paving Rollers 1 8.00 80 0.38

Grading/Excavation Crawler Tractors 2 8.00 255 0.40

Grubbing/Land Clearing Excavators 2 8.00 255 0.40

Drainage/Utilities/Sub-Grade Plate Compactors 1 8.00 97 0.37

Grading/Excavation Excavators 4 8.00 97 0.37

Paving Tractors/Loaders/Backhoes 2 8.00 97 0.37

Grading/Excavation Graders 2 8.00 174 0.41

Drainage/Utilities/Sub-Grade Pumps 1 8.00 46 0.45

Grading/Excavation Rollers 3 8.00 80 0.38

Grading/Excavation Rubber Tired Loaders 3 8.00 199 0.36

Grading/Excavation Scrapers 4 8.00 361 0.48

Grading/Excavation Tractors/Loaders/Backhoes 2 8.00 97 0.37

Drainage/Utilities/Sub-Grade Rough Terrain Forklifts 1 8.00 100 0.40

Drainage/Utilities/Sub-Grade Scrapers 4 8.00 361 0.48

Drainage/Utilities/Sub-Grade Tractors/Loaders/Backhoes 2 8.00 97 0.37

Drainage/Utilities/Sub-Grade Cranes 1 6.00 226 0.29

Drainage/Utilities/Sub-Grade Forklifts 1 6.00 89 0.20

Grubbing/Land Clearing Graders 1 8.00 174 0.41

Grading/Excavation Rubber Tired Dozers 1 6.00 255 0.40

Grubbing/Land Clearing Rubber Tired Dozers 1 7.00 255 0.40

Grubbing/Land Clearing Tractors/Loaders/Backhoes 1 8.00 97 0.37

Drainage/Utilities/Sub-Grade Welders 3 8.00 46 0.45

Trips and VMT
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3.2 Grubbing/Land Clearing - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 5.2993 0.0000 5.2993 2.8997 0.0000 2.8997 0.0000 0.0000

Off-Road 2.2205 20.3421 20.2265 0.0407 0.9805 0.9805 0.9021 0.9021 3,942.559
4

3,942.559
4

1.2751 3,969.336
6

Total 2.2205 20.3421 20.2265 0.0407 5.2993 0.9805 6.2798 2.8997 0.9021 3.8017 3,942.559
4

3,942.559
4

1.2751 3,969.336
6

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Cleaner Engines for Construction Equipment

Water Exposed Area

Clean Paved Roads

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Drainage/Utilities/Sub-
Grade

18 27.00 11.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading/Excavation 22 53.00 0.00 1,750.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grubbing/Land 
Clearing

6 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Grubbing/Land Clearing - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0210 0.0257 0.3246 1.1600e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 80.1389 80.1389 3.5800e-
003

80.2140

Total 0.0210 0.0257 0.3246 1.1600e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 80.1389 80.1389 3.5800e-
003

80.2140

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.0667 0.0000 2.0667 1.1309 0.0000 1.1309 0.0000 0.0000

Off-Road 0.4993 2.1636 23.0314 0.0407 0.0666 0.0666 0.0666 0.0666 0.0000 3,942.559
4

3,942.559
4

1.2751 3,969.336
6

Total 0.4993 2.1636 23.0314 0.0407 2.0667 0.0666 2.1333 1.1309 0.0666 1.1975 0.0000 3,942.559
4

3,942.559
4

1.2751 3,969.336
6

Mitigated Construction On-Site
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3.2 Grubbing/Land Clearing - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0210 0.0257 0.3246 1.1600e-
003

0.0506 7.5000e-
004

0.0513 0.0142 6.9000e-
004

0.0149 80.1389 80.1389 3.5800e-
003

80.2140

Total 0.0210 0.0257 0.3246 1.1600e-
003

0.0506 7.5000e-
004

0.0513 0.0142 6.9000e-
004

0.0149 80.1389 80.1389 3.5800e-
003

80.2140

Mitigated Construction Off-Site

3.3 Grading/Excavation - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 4.5316 0.0000 4.5316 2.4846 0.0000 2.4846 0.0000 0.0000

Off-Road 8.2284 83.5263 72.0291 0.1476 3.6639 3.6639 3.3708 3.3708 14,291.21
22

14,291.21
22

4.6221 14,388.27
56

Total 8.2284 83.5263 72.0291 0.1476 4.5316 3.6639 8.1955 2.4846 3.3708 5.8554 14,291.21
22

14,291.21
22

4.6221 14,388.27
56

Unmitigated Construction On-Site
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3.3 Grading/Excavation - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1155 0.9490 1.3898 6.1000e-
003

0.1467 0.0305 0.1771 0.0401 0.0280 0.0681 573.8442 573.8442 4.0800e-
003

573.9299

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1392 0.1702 2.1505 7.6800e-
003

0.5924 4.9500e-
003

0.5974 0.1571 4.6000e-
003

0.1617 530.9201 530.9201 0.0237 531.4177

Total 0.2547 1.1192 3.5403 0.0138 0.7391 0.0354 0.7745 0.1972 0.0326 0.2298 1,104.764
4

1,104.764
4

0.0278 1,105.347
6

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 1.7673 0.0000 1.7673 0.9690 0.0000 0.9690 0.0000 0.0000

Off-Road 1.8114 7.8494 80.1395 0.1476 0.2415 0.2415 0.2415 0.2415 0.0000 14,291.21
22

14,291.21
22

4.6221 14,388.27
56

Total 1.8114 7.8494 80.1395 0.1476 1.7673 0.2415 2.0089 0.9690 0.2415 1.2105 0.0000 14,291.21
22

14,291.21
22

4.6221 14,388.27
56

Mitigated Construction On-Site
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3.3 Grading/Excavation - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1155 0.9490 1.3898 6.1000e-
003

0.0908 0.0305 0.1213 0.0264 0.0280 0.0544 573.8442 573.8442 4.0800e-
003

573.9299

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1392 0.1702 2.1505 7.6800e-
003

0.3349 4.9500e-
003

0.3399 0.0939 4.6000e-
003

0.0985 530.9201 530.9201 0.0237 531.4177

Total 0.2547 1.1192 3.5403 0.0138 0.4257 0.0354 0.4611 0.1203 0.0326 0.1529 1,104.764
4

1,104.764
4

0.0278 1,105.347
6

Mitigated Construction Off-Site

3.3 Grading/Excavation - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 4.5316 0.0000 4.5316 2.4846 0.0000 2.4846 0.0000 0.0000

Off-Road 7.7987 76.6059 70.6367 0.1476 3.3328 3.3328 3.0661 3.0661 14,285.98
46

14,285.98
46

4.6204 14,383.01
25

Total 7.7987 76.6059 70.6367 0.1476 4.5316 3.3328 7.8644 2.4846 3.0661 5.5508 14,285.98
46

14,285.98
46

4.6204 14,383.01
25

Unmitigated Construction On-Site
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3.3 Grading/Excavation - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1156 0.9485 1.3770 6.1100e-
003

5.8192 0.0305 5.8497 1.4325 0.0281 1.4605 575.0466 575.0466 4.1400e-
003

575.1335

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1324 0.1609 2.0443 7.7400e-
003

0.5924 5.0000e-
003

0.5974 0.1571 4.6400e-
003

0.1618 527.0560 527.0560 0.0231 527.5405

Total 0.2480 1.1095 3.4212 0.0139 6.4116 0.0355 6.4471 1.5896 0.0327 1.6223 1,102.102
5

1,102.102
5

0.0272 1,102.673
9

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 1.7673 0.0000 1.7673 0.9690 0.0000 0.9690 0.0000 0.0000

Off-Road 1.8114 7.8494 80.1395 0.1476 0.2415 0.2415 0.2415 0.2415 0.0000 14,285.98
46

14,285.98
46

4.6204 14,383.01
25

Total 1.8114 7.8494 80.1395 0.1476 1.7673 0.2415 2.0089 0.9690 0.2415 1.2105 0.0000 14,285.98
46

14,285.98
46

4.6204 14,383.01
25

Mitigated Construction On-Site
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3.3 Grading/Excavation - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1156 0.9485 1.3770 6.1100e-
003

2.9271 0.0305 2.9576 0.7226 0.0281 0.7506 575.0466 575.0466 4.1400e-
003

575.1335

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1324 0.1609 2.0443 7.7400e-
003

0.3349 5.0000e-
003

0.3399 0.0939 4.6400e-
003

0.0985 527.0560 527.0560 0.0231 527.5405

Total 0.2480 1.1095 3.4212 0.0139 3.2620 0.0355 3.2975 0.8165 0.0327 0.8492 1,102.102
5

1,102.102
5

0.0272 1,102.673
9

Mitigated Construction Off-Site

3.4 Drainage/Utilities/Sub-Grade - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 6.4542 57.4588 50.4732 0.1047 2.6771 2.6771 2.4838 2.4838 9,962.147
6

9,962.147
6

2.7944 10,020.83
03

Total 6.4542 57.4588 50.4732 0.1047 2.6771 2.6771 2.4838 2.4838 9,962.147
6

9,962.147
6

2.7944 10,020.83
03

Unmitigated Construction On-Site
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3.4 Drainage/Utilities/Sub-Grade - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0626 0.3989 0.8352 2.3900e-
003

0.0687 9.7600e-
003

0.0784 0.0195 8.9800e-
003

0.0285 223.5947 223.5947 1.5300e-
003

223.6269

Worker 0.0674 0.0820 1.0414 3.9400e-
003

0.3018 2.5500e-
003

0.3043 0.0800 2.3600e-
003

0.0824 268.5002 268.5002 0.0118 268.7470

Total 0.1300 0.4808 1.8766 6.3300e-
003

0.3705 0.0123 0.3828 0.0996 0.0113 0.1109 492.0950 492.0950 0.0133 492.3739

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3165 8.9613 54.9001 0.1047 0.1639 0.1639 0.1639 0.1639 0.0000 9,962.147
6

9,962.147
6

2.7944 10,020.83
03

Total 1.3165 8.9613 54.9001 0.1047 0.1639 0.1639 0.1639 0.1639 0.0000 9,962.147
6

9,962.147
6

2.7944 10,020.83
03

Mitigated Construction On-Site
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3.4 Drainage/Utilities/Sub-Grade - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0626 0.3989 0.8352 2.3900e-
003

0.0436 9.7600e-
003

0.0533 0.0134 8.9800e-
003

0.0224 223.5947 223.5947 1.5300e-
003

223.6269

Worker 0.0674 0.0820 1.0414 3.9400e-
003

0.1706 2.5500e-
003

0.1732 0.0478 2.3600e-
003

0.0502 268.5002 268.5002 0.0118 268.7470

Total 0.1300 0.4808 1.8766 6.3300e-
003

0.2142 0.0123 0.2265 0.0612 0.0113 0.0726 492.0950 492.0950 0.0133 492.3739

Mitigated Construction Off-Site

3.5 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.6399 6.1704 9.0834 0.0134 0.2955 0.2955 0.2727 0.2727 1,284.055
4

1,284.055
4

0.4070 1,292.601
7

Paving 0.0561 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.6960 6.1704 9.0834 0.0134 0.2955 0.2955 0.2727 0.2727 1,284.055
4

1,284.055
4

0.4070 1,292.601
7

Unmitigated Construction On-Site
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3.5 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0325 0.0395 0.5014 1.9000e-
003

0.1453 1.2300e-
003

0.1465 0.0385 1.1400e-
003

0.0397 129.2779 129.2779 5.6600e-
003

129.3967

Total 0.0325 0.0395 0.5014 1.9000e-
003

0.1453 1.2300e-
003

0.1465 0.0385 1.1400e-
003

0.0397 129.2779 129.2779 5.6600e-
003

129.3967

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.1577 0.6832 9.7220 0.0134 0.0210 0.0210 0.0210 0.0210 0.0000 1,284.055
4

1,284.055
4

0.4070 1,292.601
7

Paving 0.0561 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2138 0.6832 9.7220 0.0134 0.0210 0.0210 0.0210 0.0210 0.0000 1,284.055
4

1,284.055
4

0.4070 1,292.601
7

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

3.5 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0325 0.0395 0.5014 1.9000e-
003

0.0822 1.2300e-
003

0.0834 0.0230 1.1400e-
003

0.0242 129.2779 129.2779 5.6600e-
003

129.3967

Total 0.0325 0.0395 0.5014 1.9000e-
003

0.0822 1.2300e-
003

0.0834 0.0230 1.1400e-
003

0.0242 129.2779 129.2779 5.6600e-
003

129.3967

Mitigated Construction Off-Site
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Project Characteristics - 

Land Use - Project footprint would be approximately 1.5 acres

Construction Phase - 24-month construction period starting in 2023; construction 5 days per week assumed

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Grading - An estimated 7,000 cubic yards of material would be imported and an estimate 7,000 cy would be exported

Area Coating - Bridge structure assumed to not be painted

Construction Off-road Equipment Mitigation - Rule 403 compliance

Los Angeles-South Coast County, Summer

Santa Monica Pier Bridge Replacement

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Asphalt Surfaces 1.50 Acre 1.50 65,340.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

11

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2025Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Table Name Column Name Default Value New Value

tblAreaCoating Area_Nonresidential_Interior 98010 0

tblConstDustMitigation CleanPavedRoadPercentReduction 0 50

tblConstructionPhase NumDays 2.00 53.00

tblConstructionPhase NumDays 4.00 211.00

tblConstructionPhase NumDays 200.00 185.00

tblConstructionPhase NumDays 10.00 70.00

tblGrading AcresOfGrading 53.00 1.50

tblGrading AcresOfGrading 1,266.00 1.50

tblGrading MaterialExported 0.00 7,000.00

tblGrading MaterialImported 0.00 7,000.00

tblOffRoadEquipment HorsePower 125.00 9.00

tblOffRoadEquipment HorsePower 78.00 226.00

tblOffRoadEquipment HorsePower 84.00 89.00

tblOffRoadEquipment HorsePower 174.00 84.00

tblOffRoadEquipment HorsePower 226.00 174.00

tblOffRoadEquipment HorsePower 208.00 174.00

tblOffRoadEquipment HorsePower 208.00 255.00

tblOffRoadEquipment HorsePower 162.00 255.00

tblOffRoadEquipment HorsePower 8.00 97.00

tblOffRoadEquipment HorsePower 162.00 97.00

tblOffRoadEquipment HorsePower 84.00 46.00

tblOffRoadEquipment LoadFactor 0.42 0.56

tblOffRoadEquipment LoadFactor 0.48 0.29

tblOffRoadEquipment LoadFactor 0.74 0.20

tblOffRoadEquipment LoadFactor 0.41 0.74

tblOffRoadEquipment LoadFactor 0.29 0.41

tblOffRoadEquipment LoadFactor 0.43 0.41
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tblOffRoadEquipment LoadFactor 0.43 0.40

tblOffRoadEquipment LoadFactor 0.38 0.40

tblOffRoadEquipment LoadFactor 0.43 0.37

tblOffRoadEquipment LoadFactor 0.38 0.37

tblOffRoadEquipment LoadFactor 0.41 0.41

tblOffRoadEquipment LoadFactor 0.74 0.45

tblOffRoadEquipment LoadFactor 0.38 0.38

tblOffRoadEquipment LoadFactor 0.36 0.36

tblOffRoadEquipment LoadFactor 0.48 0.48

tblOffRoadEquipment LoadFactor 0.37 0.37

tblOffRoadEquipment LoadFactor 0.40 0.40

tblOffRoadEquipment LoadFactor 0.48 0.48

tblOffRoadEquipment LoadFactor 0.37 0.37

tblOffRoadEquipment OffRoadEquipmentType Cranes Air Compressors

tblOffRoadEquipment OffRoadEquipmentType Generator Sets Graders

tblOffRoadEquipment OffRoadEquipmentType Graders Cranes

tblOffRoadEquipment OffRoadEquipmentType Graders Crawler Tractors

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers Crawler Tractors

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers Excavators

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes Plate Compactors

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes Excavators

tblOffRoadEquipment OffRoadEquipmentType Graders

tblOffRoadEquipment OffRoadEquipmentType Welders Pumps

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Loaders

tblOffRoadEquipment OffRoadEquipmentType Scrapers

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rough Terrain Forklifts
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2.0 Emissions Summary

tblOffRoadEquipment OffRoadEquipmentType Scrapers

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblProjectCharacteristics OperationalYear 2014 2025

tblTripsAndVMT WorkerTripNumber 55.00 53.00

tblTripsAndVMT WorkerTripNumber 15.00 13.00

tblTripsAndVMT WorkerTripNumber 15.00 8.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2023 8.4831 84.6455 75.5694 0.1614 5.3888 3.6993 8.9700 2.9234 3.4034 6.0852 0.0000 15,395.97
65

15,395.97
65

4.6498 0.0000 15,493.62
32

2024 8.0467 77.7154 74.0579 0.1614 10.9432 3.3683 14.3114 4.0742 3.0988 7.1730 0.0000 15,388.08
71

15,388.08
71

4.6476 0.0000 15,485.68
64

Total 16.5298 162.3608 149.6273 0.3228 16.3320 7.0675 23.2814 6.9976 6.5022 13.2582 0.0000 30,784.06
36

30,784.06
36

9.2974 0.0000 30,979.30
96

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2023 8.4831 84.6455 75.5694 0.1614 2.1930 3.6993 5.8923 1.1451 3.4034 4.4927 0.0000 15,395.97
65

15,395.97
65

4.6498 0.0000 15,493.62
32

2024 8.0467 77.7154 74.0579 0.1614 5.0293 3.3683 8.3975 1.7855 3.0988 4.8843 0.0000 15,388.08
71

15,388.08
71

4.6476 0.0000 15,485.68
64

Total 16.5298 162.3608 149.6273 0.3228 7.2223 7.0675 14.2898 2.9305 6.5022 9.3770 0.0000 30,784.06
36

30,784.06
36

9.2974 0.0000 30,979.30
96

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 55.78 0.00 38.62 58.12 0.00 29.27 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.3975 0.0000 1.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 3.3000e-
004

3.3000e-
004

0.0000 3.5000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3975 0.0000 1.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.3000e-
004

3.3000e-
004

0.0000 0.0000 3.5000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.3975 0.0000 1.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 3.3000e-
004

3.3000e-
004

0.0000 3.5000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3975 0.0000 1.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.3000e-
004

3.3000e-
004

0.0000 0.0000 3.5000e-
004

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grubbing/Land Clearing Site Preparation 1/1/2023 3/15/2023 5 53

2 Grading/Excavation Grading 3/16/2023 1/4/2024 5 211

3 Drainage/Utilities/Sub-Grade Building Construction 1/5/2024 9/19/2024 5 185

4 Paving Paving 9/20/2024 12/26/2024 5 70

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Paving Pavers 1 8.00 9 0.56

Drainage/Utilities/Sub-Grade Air Compressors 1 8.00 226 0.29

Drainage/Utilities/Sub-Grade Generator Sets 1 8.00 89 0.20

Drainage/Utilities/Sub-Grade Graders 2 8.00 84 0.74

Grading/Excavation Cranes 1 8.00 174 0.41

Grubbing/Land Clearing Crawler Tractors 1 8.00 174 0.41

Paving Cement and Mortar Mixers 1 6.00 9 0.56

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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Paving Paving Equipment 1 8.00 130 0.36

Paving Rollers 1 8.00 80 0.38

Grading/Excavation Crawler Tractors 2 8.00 255 0.40

Grubbing/Land Clearing Excavators 2 8.00 255 0.40

Drainage/Utilities/Sub-Grade Plate Compactors 1 8.00 97 0.37

Grading/Excavation Excavators 4 8.00 97 0.37

Paving Tractors/Loaders/Backhoes 2 8.00 97 0.37

Grading/Excavation Graders 2 8.00 174 0.41

Drainage/Utilities/Sub-Grade Pumps 1 8.00 46 0.45

Grading/Excavation Rollers 3 8.00 80 0.38

Grading/Excavation Rubber Tired Loaders 3 8.00 199 0.36

Grading/Excavation Scrapers 4 8.00 361 0.48

Grading/Excavation Tractors/Loaders/Backhoes 2 8.00 97 0.37

Drainage/Utilities/Sub-Grade Rough Terrain Forklifts 1 8.00 100 0.40

Drainage/Utilities/Sub-Grade Scrapers 4 8.00 361 0.48

Drainage/Utilities/Sub-Grade Tractors/Loaders/Backhoes 2 8.00 97 0.37

Drainage/Utilities/Sub-Grade Cranes 1 6.00 226 0.29

Drainage/Utilities/Sub-Grade Forklifts 1 6.00 89 0.20

Grubbing/Land Clearing Graders 1 8.00 174 0.41

Grading/Excavation Rubber Tired Dozers 1 6.00 255 0.40

Grubbing/Land Clearing Rubber Tired Dozers 1 7.00 255 0.40

Grubbing/Land Clearing Tractors/Loaders/Backhoes 1 8.00 97 0.37

Drainage/Utilities/Sub-Grade Welders 3 8.00 46 0.45

Trips and VMT
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3.2 Grubbing/Land Clearing - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 5.2993 0.0000 5.2993 2.8997 0.0000 2.8997 0.0000 0.0000

Off-Road 2.2205 20.3421 20.2265 0.0407 0.9805 0.9805 0.9021 0.9021 3,942.559
4

3,942.559
4

1.2751 3,969.336
6

Total 2.2205 20.3421 20.2265 0.0407 5.2993 0.9805 6.2798 2.8997 0.9021 3.8017 3,942.559
4

3,942.559
4

1.2751 3,969.336
6

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Clean Paved Roads

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Drainage/Utilities/Sub-
Grade

18 27.00 11.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading/Excavation 22 53.00 0.00 1,750.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grubbing/Land 
Clearing

6 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Grubbing/Land Clearing - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0210 0.0257 0.3246 1.1600e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 80.1389 80.1389 3.5800e-
003

80.2140

Total 0.0210 0.0257 0.3246 1.1600e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 80.1389 80.1389 3.5800e-
003

80.2140

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.0667 0.0000 2.0667 1.1309 0.0000 1.1309 0.0000 0.0000

Off-Road 2.2205 20.3421 20.2265 0.0407 0.9805 0.9805 0.9021 0.9021 0.0000 3,942.559
4

3,942.559
4

1.2751 3,969.336
6

Total 2.2205 20.3421 20.2265 0.0407 2.0667 0.9805 3.0472 1.1309 0.9021 2.0329 0.0000 3,942.559
4

3,942.559
4

1.2751 3,969.336
6

Mitigated Construction On-Site
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3.2 Grubbing/Land Clearing - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0210 0.0257 0.3246 1.1600e-
003

0.0506 7.5000e-
004

0.0513 0.0142 6.9000e-
004

0.0149 80.1389 80.1389 3.5800e-
003

80.2140

Total 0.0210 0.0257 0.3246 1.1600e-
003

0.0506 7.5000e-
004

0.0513 0.0142 6.9000e-
004

0.0149 80.1389 80.1389 3.5800e-
003

80.2140

Mitigated Construction Off-Site

3.3 Grading/Excavation - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 4.5316 0.0000 4.5316 2.4846 0.0000 2.4846 0.0000 0.0000

Off-Road 8.2284 83.5263 72.0291 0.1476 3.6639 3.6639 3.3708 3.3708 14,291.21
22

14,291.21
22

4.6221 14,388.27
56

Total 8.2284 83.5263 72.0291 0.1476 4.5316 3.6639 8.1955 2.4846 3.3708 5.8554 14,291.21
22

14,291.21
22

4.6221 14,388.27
56

Unmitigated Construction On-Site
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3.3 Grading/Excavation - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1155 0.9490 1.3898 6.1000e-
003

0.1467 0.0305 0.1771 0.0401 0.0280 0.0681 573.8442 573.8442 4.0800e-
003

573.9299

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1392 0.1702 2.1505 7.6800e-
003

0.5924 4.9500e-
003

0.5974 0.1571 4.6000e-
003

0.1617 530.9201 530.9201 0.0237 531.4177

Total 0.2547 1.1192 3.5403 0.0138 0.7391 0.0354 0.7745 0.1972 0.0326 0.2298 1,104.764
4

1,104.764
4

0.0278 1,105.347
6

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 1.7673 0.0000 1.7673 0.9690 0.0000 0.9690 0.0000 0.0000

Off-Road 8.2284 83.5263 72.0291 0.1476 3.6639 3.6639 3.3708 3.3708 0.0000 14,291.21
22

14,291.21
22

4.6221 14,388.27
56

Total 8.2284 83.5263 72.0291 0.1476 1.7673 3.6639 5.4312 0.9690 3.3708 4.3398 0.0000 14,291.21
22

14,291.21
22

4.6221 14,388.27
56

Mitigated Construction On-Site
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3.3 Grading/Excavation - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1155 0.9490 1.3898 6.1000e-
003

0.0908 0.0305 0.1213 0.0264 0.0280 0.0544 573.8442 573.8442 4.0800e-
003

573.9299

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1392 0.1702 2.1505 7.6800e-
003

0.3349 4.9500e-
003

0.3399 0.0939 4.6000e-
003

0.0985 530.9201 530.9201 0.0237 531.4177

Total 0.2547 1.1192 3.5403 0.0138 0.4257 0.0354 0.4611 0.1203 0.0326 0.1529 1,104.764
4

1,104.764
4

0.0278 1,105.347
6

Mitigated Construction Off-Site

3.3 Grading/Excavation - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 4.5316 0.0000 4.5316 2.4846 0.0000 2.4846 0.0000 0.0000

Off-Road 7.7987 76.6059 70.6367 0.1476 3.3328 3.3328 3.0661 3.0661 14,285.98
46

14,285.98
46

4.6204 14,383.01
25

Total 7.7987 76.6059 70.6367 0.1476 4.5316 3.3328 7.8644 2.4846 3.0661 5.5508 14,285.98
46

14,285.98
46

4.6204 14,383.01
25

Unmitigated Construction On-Site
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3.3 Grading/Excavation - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1156 0.9485 1.3770 6.1100e-
003

5.8192 0.0305 5.8497 1.4325 0.0281 1.4605 575.0466 575.0466 4.1400e-
003

575.1335

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1324 0.1609 2.0443 7.7400e-
003

0.5924 5.0000e-
003

0.5974 0.1571 4.6400e-
003

0.1618 527.0560 527.0560 0.0231 527.5405

Total 0.2480 1.1095 3.4212 0.0139 6.4116 0.0355 6.4471 1.5896 0.0327 1.6223 1,102.102
5

1,102.102
5

0.0272 1,102.673
9

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 1.7673 0.0000 1.7673 0.9690 0.0000 0.9690 0.0000 0.0000

Off-Road 7.7987 76.6059 70.6367 0.1476 3.3328 3.3328 3.0661 3.0661 0.0000 14,285.98
46

14,285.98
46

4.6204 14,383.01
25

Total 7.7987 76.6059 70.6367 0.1476 1.7673 3.3328 5.1001 0.9690 3.0661 4.0351 0.0000 14,285.98
46

14,285.98
46

4.6204 14,383.01
25

Mitigated Construction On-Site
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3.3 Grading/Excavation - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1156 0.9485 1.3770 6.1100e-
003

2.9271 0.0305 2.9576 0.7226 0.0281 0.7506 575.0466 575.0466 4.1400e-
003

575.1335

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1324 0.1609 2.0443 7.7400e-
003

0.3349 5.0000e-
003

0.3399 0.0939 4.6400e-
003

0.0985 527.0560 527.0560 0.0231 527.5405

Total 0.2480 1.1095 3.4212 0.0139 3.2620 0.0355 3.2975 0.8165 0.0327 0.8492 1,102.102
5

1,102.102
5

0.0272 1,102.673
9

Mitigated Construction Off-Site

3.4 Drainage/Utilities/Sub-Grade - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 6.4542 57.4588 50.4732 0.1047 2.6771 2.6771 2.4838 2.4838 9,962.147
6

9,962.147
6

2.7944 10,020.83
03

Total 6.4542 57.4588 50.4732 0.1047 2.6771 2.6771 2.4838 2.4838 9,962.147
6

9,962.147
6

2.7944 10,020.83
03

Unmitigated Construction On-Site
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3.4 Drainage/Utilities/Sub-Grade - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0626 0.3989 0.8352 2.3900e-
003

0.0687 9.7600e-
003

0.0784 0.0195 8.9800e-
003

0.0285 223.5947 223.5947 1.5300e-
003

223.6269

Worker 0.0674 0.0820 1.0414 3.9400e-
003

0.3018 2.5500e-
003

0.3043 0.0800 2.3600e-
003

0.0824 268.5002 268.5002 0.0118 268.7470

Total 0.1300 0.4808 1.8766 6.3300e-
003

0.3705 0.0123 0.3828 0.0996 0.0113 0.1109 492.0950 492.0950 0.0133 492.3739

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 6.4542 57.4588 50.4732 0.1047 2.6771 2.6771 2.4838 2.4838 0.0000 9,962.147
6

9,962.147
6

2.7944 10,020.83
03

Total 6.4542 57.4588 50.4732 0.1047 2.6771 2.6771 2.4838 2.4838 0.0000 9,962.147
6

9,962.147
6

2.7944 10,020.83
03

Mitigated Construction On-Site
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3.4 Drainage/Utilities/Sub-Grade - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0626 0.3989 0.8352 2.3900e-
003

0.0436 9.7600e-
003

0.0533 0.0134 8.9800e-
003

0.0224 223.5947 223.5947 1.5300e-
003

223.6269

Worker 0.0674 0.0820 1.0414 3.9400e-
003

0.1706 2.5500e-
003

0.1732 0.0478 2.3600e-
003

0.0502 268.5002 268.5002 0.0118 268.7470

Total 0.1300 0.4808 1.8766 6.3300e-
003

0.2142 0.0123 0.2265 0.0612 0.0113 0.0726 492.0950 492.0950 0.0133 492.3739

Mitigated Construction Off-Site

3.5 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.6399 6.1704 9.0834 0.0134 0.2955 0.2955 0.2727 0.2727 1,284.055
4

1,284.055
4

0.4070 1,292.601
7

Paving 0.0561 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.6960 6.1704 9.0834 0.0134 0.2955 0.2955 0.2727 0.2727 1,284.055
4

1,284.055
4

0.4070 1,292.601
7

Unmitigated Construction On-Site
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3.5 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0325 0.0395 0.5014 1.9000e-
003

0.1453 1.2300e-
003

0.1465 0.0385 1.1400e-
003

0.0397 129.2779 129.2779 5.6600e-
003

129.3967

Total 0.0325 0.0395 0.5014 1.9000e-
003

0.1453 1.2300e-
003

0.1465 0.0385 1.1400e-
003

0.0397 129.2779 129.2779 5.6600e-
003

129.3967

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.6399 6.1704 9.0834 0.0134 0.2955 0.2955 0.2727 0.2727 0.0000 1,284.055
4

1,284.055
4

0.4070 1,292.601
7

Paving 0.0561 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.6960 6.1704 9.0834 0.0134 0.2955 0.2955 0.2727 0.2727 0.0000 1,284.055
4

1,284.055
4

0.4070 1,292.601
7

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

3.5 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0325 0.0395 0.5014 1.9000e-
003

0.0822 1.2300e-
003

0.0834 0.0230 1.1400e-
003

0.0242 129.2779 129.2779 5.6600e-
003

129.3967

Total 0.0325 0.0395 0.5014 1.9000e-
003

0.0822 1.2300e-
003

0.0834 0.0230 1.1400e-
003

0.0242 129.2779 129.2779 5.6600e-
003

129.3967

Mitigated Construction Off-Site
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Project Characteristics - 

Land Use - Project footprint would be approximately 1.5 acres

Construction Phase - 24-month construction period starting in 2023; construction 5 days per week assumed

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Off-road Equipment - Construction equipment list consistent with Road Construction model

Grading - An estimated 7,000 cubic yards of material would be imported and an estimate 7,000 cy would be exported

Area Coating - Bridge structure assumed to not be painted

Construction Off-road Equipment Mitigation - Rule 403 compliance
Tier 4 Final equipment for mitigation

Los Angeles-South Coast County, Annual

Santa Monica Pier Bridge Replacement

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Asphalt Surfaces 1.50 Acre 1.50 65,340.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

11

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2025Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Table Name Column Name Default Value New Value

tblAreaCoating Area_Nonresidential_Interior 98010 0

tblConstDustMitigation CleanPavedRoadPercentReduction 0 50

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 4.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 6.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 7.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 8.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final
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tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstructionPhase NumDays 2.00 53.00

tblConstructionPhase NumDays 4.00 211.00

tblConstructionPhase NumDays 200.00 185.00

tblConstructionPhase NumDays 10.00 70.00

tblGrading AcresOfGrading 53.00 1.50

tblGrading AcresOfGrading 1,266.00 1.50

tblGrading MaterialExported 0.00 7,000.00

tblGrading MaterialImported 0.00 7,000.00

tblOffRoadEquipment HorsePower 125.00 9.00

tblOffRoadEquipment HorsePower 78.00 226.00

tblOffRoadEquipment HorsePower 84.00 89.00

tblOffRoadEquipment HorsePower 174.00 84.00

tblOffRoadEquipment HorsePower 226.00 174.00

tblOffRoadEquipment HorsePower 208.00 174.00

tblOffRoadEquipment HorsePower 208.00 255.00
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tblOffRoadEquipment HorsePower 162.00 255.00

tblOffRoadEquipment HorsePower 8.00 97.00

tblOffRoadEquipment HorsePower 162.00 97.00

tblOffRoadEquipment HorsePower 84.00 46.00

tblOffRoadEquipment LoadFactor 0.42 0.56

tblOffRoadEquipment LoadFactor 0.48 0.29

tblOffRoadEquipment LoadFactor 0.74 0.20

tblOffRoadEquipment LoadFactor 0.41 0.74

tblOffRoadEquipment LoadFactor 0.29 0.41

tblOffRoadEquipment LoadFactor 0.43 0.41

tblOffRoadEquipment LoadFactor 0.43 0.40

tblOffRoadEquipment LoadFactor 0.38 0.40

tblOffRoadEquipment LoadFactor 0.43 0.37

tblOffRoadEquipment LoadFactor 0.38 0.37

tblOffRoadEquipment LoadFactor 0.41 0.41

tblOffRoadEquipment LoadFactor 0.74 0.45

tblOffRoadEquipment LoadFactor 0.38 0.38

tblOffRoadEquipment LoadFactor 0.36 0.36

tblOffRoadEquipment LoadFactor 0.48 0.48

tblOffRoadEquipment LoadFactor 0.37 0.37

tblOffRoadEquipment LoadFactor 0.40 0.40

tblOffRoadEquipment LoadFactor 0.48 0.48

tblOffRoadEquipment LoadFactor 0.37 0.37

tblOffRoadEquipment OffRoadEquipmentType Cranes Air Compressors

tblOffRoadEquipment OffRoadEquipmentType Generator Sets Graders

tblOffRoadEquipment OffRoadEquipmentType Graders Cranes

tblOffRoadEquipment OffRoadEquipmentType Graders Crawler Tractors

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers Crawler Tractors
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2.0 Emissions Summary

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers Excavators

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes Plate Compactors

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes Excavators

tblOffRoadEquipment OffRoadEquipmentType Graders

tblOffRoadEquipment OffRoadEquipmentType Welders Pumps

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Loaders

tblOffRoadEquipment OffRoadEquipmentType Scrapers

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rough Terrain Forklifts

tblOffRoadEquipment OffRoadEquipmentType Scrapers

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblProjectCharacteristics OperationalYear 2014 2025

tblTripsAndVMT WorkerTripNumber 55.00 53.00

tblTripsAndVMT WorkerTripNumber 15.00 13.00

tblTripsAndVMT WorkerTripNumber 15.00 8.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2023 0.9373 9.3082 8.3739 0.0178 0.6959 0.4089 1.1048 0.3596 0.3762 0.7358 0.0000 1,540.097
4

1,540.097
4

0.4673 0.0000 1,549.911
4

2024 0.6507 5.7350 5.3348 0.0111 0.5292 0.2659 0.7951 0.2756 0.2466 0.5222 0.0000 948.8475 948.8475 0.2571 0.0000 954.2475

Total 1.5880 15.0431 13.7087 0.0289 1.2251 0.6748 1.8999 0.6353 0.6228 1.2580 0.0000 2,488.944
9

2,488.944
9

0.7245 0.0000 2,504.158
9

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2023 0.2275 0.9939 9.2877 0.0178 0.2859 0.0305 0.3163 0.1448 0.0302 0.1750 0.0000 1,540.095
7

1,540.095
7

0.4673 0.0000 1,549.909
7

2024 0.1466 0.9194 5.7857 0.0111 0.2152 0.0176 0.2328 0.1102 0.0175 0.1277 0.0000 948.8464 948.8464 0.2571 0.0000 954.2464

Total 0.3741 1.9133 15.0733 0.0289 0.5010 0.0481 0.5491 0.2550 0.0477 0.3027 0.0000 2,488.942
1

2,488.942
1

0.7245 0.0000 2,504.156
1

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

76.44 87.28 -9.95 0.00 59.10 92.87 71.10 59.85 92.34 75.93 0.00 0.00 0.00 0.00 0.00 0.00
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EMFAC2014 (v1.0.7) Emission Rates

Region Type: Sub‐Area

Region: Los Angeles (SC)

Calendar Year: 2025

Season: Annual

Vehicle Classification: EMFAC2011 Categories

Units: miles/day for VMT, g/mile for RUNEX, PMBW and PMTW

Region CalYr VehClass MdlYr Speed Fuel VMT Weight CO_RUNEX Weighted Factor

Los Angeles (SC) 2025 LDA Aggregated 5 GAS 387,280.62  55.91% 0.977750788 0.546684975

Los Angeles (SC) 2025 LDT1 Aggregated 5 GAS 35,140.73    5.07% 2.34368776 0.118903263

Los Angeles (SC) 2025 LDT2 Aggregated 5 GAS 164,232.72  23.71% 1.203364568 0.285325182

Los Angeles (SC) 2025 LHD1 Aggregated 5 GAS 3,962.56       0.57% 2.154967807 0.012328204

Los Angeles (SC) 2025 LHD2 Aggregated 5 GAS 1,272.88       0.18% 0.627392326 0.001152948

Los Angeles (SC) 2025 MCY Aggregated 5 GAS 4,087.12       0.59% 43.4169294 0.256188797

Los Angeles (SC) 2025 MDV Aggregated 5 GAS 90,938.88    13.13% 1.762349212 0.231379452

Los Angeles (SC) 2025 MH Aggregated 5 GAS 383.93          0.06% 3.656634113 0.002026825

Los Angeles (SC) 2025 OBUS Aggregated 5 GAS 625.87          0.09% 0.930475494 0.000840765

Los Angeles (SC) 2025 SBUS Aggregated 5 GAS 599.68          0.09% 1.418075759 0.001227724

Los Angeles (SC) 2025 T6TS Aggregated 5 GAS 1,493.88       0.22% 1.622523254 0.003499372

Los Angeles (SC) 2025 T7IS Aggregated 5 GAS 183.71          0.03% 52.84230963 0.014014923

Los Angeles (SC) 2025 UBUS Aggregated 5 GAS 2,452.14       0.35% 7.580339668 0.026835908

692,654.73  100.00% 1.500408340
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(Adopted May 7, 1976) (Amended November 6, 1992) 
(Amended July 9, 1993) (Amended February 14, 1997) 

(Amended December 11, 1998)(Amended April 2, 2004) 
(Amended June 3, 2005) 

RULE 403. FUGITIVE DUST 
 

(a) Purpose 

The purpose of this Rule is to reduce the amount of particulate matter entrained in 

the ambient air as a result of anthropogenic (man-made) fugitive dust sources by 

requiring actions to prevent, reduce or mitigate fugitive dust emissions. 
 

(b) Applicability 

The provisions of this Rule shall apply to any activity or man-made condition 

capable of generating fugitive dust. 
 

(c) Definitions 

(1) ACTIVE OPERATIONS means any source capable of generating fugitive 

dust, including, but not limited to, earth-moving activities, 

construction/demolition activities, disturbed surface area, or heavy- and 

light-duty vehicular movement. 

(2) AGGREGATE-RELATED PLANTS are defined as facilities that produce 

and / or mix sand and gravel and crushed stone. 

(3) AGRICULTURAL HANDBOOK means the region-specific guidance 

document that has been approved by the Governing Board or hereafter 

approved by the Executive Officer and the U.S. EPA.  For the South Coast 

Air Basin, the Board-approved region-specific guidance document is the 

Rule 403 Agricultural Handbook dated December 1998.  For the 

Coachella Valley, the Board-approved region-specific guidance document 

is the Rule 403 Coachella Valley Agricultural Handbook dated April 2, 

2004. 

(4) ANEMOMETERS are devices used to measure wind speed and direction 

in accordance with the performance standards, and maintenance and 

calibration criteria as contained in the most recent Rule 403 

Implementation Handbook. 

(5) BEST AVAILABLE CONTROL MEASURES means fugitive dust 

control actions that are set forth in Table 1 of this Rule.  
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(6) BULK MATERIAL is sand, gravel, soil, aggregate material less than two 

inches in length or diameter, and other organic or inorganic particulate 

matter. 

(7) CEMENT MANUFACTURING FACILITY is any facility that has a 

cement kiln at the facility. 

(8) CHEMICAL STABILIZERS are any non-toxic chemical dust suppressant 

which must not be used if prohibited for use by the Regional Water 

Quality Control Boards, the California Air Resources Board, the U.S. 

Environmental Protection Agency (U.S. EPA), or any applicable law, rule 

or regulation.  The chemical stabilizers shall meet any specifications, 

criteria, or tests required by any federal, state, or local water agency.  

Unless otherwise indicated, the use of a non-toxic chemical stabilizer shall 

be of sufficient concentration and application frequency to maintain a 

stabilized surface. 

(9) COMMERCIAL POULTRY RANCH means any building, structure, 

enclosure, or premises where more than 100 fowl are kept or maintained 

for the primary purpose of producing eggs or meat for sale or other 

distribution.  

(10) CONFINED ANIMAL FACILITY means a source or group of sources of 

air pollution at an agricultural source for the raising of 3,360 or more fowl 

or 50 or more animals, including but not limited to, any structure, 

building, installation, farm, corral, coop, feed storage area, milking parlor, 

or system for the collection, storage, or distribution of solid and liquid 

manure; if domesticated animals, including horses, sheep, goats, swine, 

beef cattle, rabbits, chickens, turkeys, or ducks are corralled, penned, or 

otherwise caused to remain in restricted areas for commercial agricultural 

purposes and feeding is by means other than grazing. 

(11) CONSTRUCTION/DEMOLITION ACTIVITIES means any on-site 

mechanical activities conducted in preparation of, or related to, the 

building, alteration, rehabilitation, demolition or improvement of property, 

including, but not limited to the following activities: grading, excavation, 

loading, crushing, cutting, planing, shaping or ground breaking. 

(12) CONTRACTOR means any person who has a contractual arrangement to 

conduct an active operation for another person. 

(13) DAIRY FARM is an operation on a property, or set of properties that are 

contiguous or separated only by a public right-of-way, that raises cows or 
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produces milk from cows for the purpose of making a profit or for a 

livelihood.  Heifer and calf farms are dairy farms. 

(14) DISTURBED SURFACE AREA means a portion of the earth's surface 

which has been physically moved, uncovered, destabilized, or otherwise 

modified from its undisturbed natural soil condition, thereby increasing 

the potential for emission of fugitive dust.  This definition excludes those 

areas which have: 

(A) been restored to a natural state, such that the vegetative ground 

cover and soil characteristics are similar to adjacent or nearby 

natural conditions; 

(B) been paved or otherwise covered by a permanent structure; or 

(C) sustained a vegetative ground cover of at least 70 percent of the 

native cover for a particular area for at least 30 days. 

(15) DUST SUPPRESSANTS are water, hygroscopic materials, or non-toxic 

chemical stabilizers used as a treatment material to reduce fugitive dust 

emissions.  

(16) EARTH-MOVING ACTIVITIES means the use of any equipment for any 

activity where soil is being moved or uncovered, and shall include, but not 

be limited to the following: grading, earth cutting and filling operations, 

loading or unloading of dirt or bulk materials, adding to or removing from 

open storage piles of bulk materials, landfill operations, weed abatement 

through disking, and soil mulching. 

(17) DUST CONTROL SUPERVISOR means a person with the authority to 

expeditiously employ sufficient dust mitigation measures to ensure 

compliance with all Rule 403 requirements at an active operation. 

(18) FUGITIVE DUST means any solid particulate matter that becomes 

airborne, other than that emitted from an exhaust stack, directly or 

indirectly as a result of the activities of any person. 

(19) HIGH WIND CONDITIONS means that instantaneous wind speeds 

exceed 25 miles per hour. 

(20) INACTIVE DISTURBED SURFACE AREA means any disturbed surface 

area upon which active operations have not occurred or are not expected to 

occur for a period of 20 consecutive days. 

(21) LARGE OPERATIONS means any active operations on property which 

contains 50 or more acres of disturbed surface area; or any earth-moving 

operation with a daily earth-moving or throughput volume of 3,850 cubic 
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meters (5,000 cubic yards) or more three times during the most recent 

365-day period. 

(22) OPEN STORAGE PILE is any accumulation of bulk material, which is 

not fully enclosed, covered or chemically stabilized, and which attains a 

height of three feet or more and a total surface area of 150 or more square 

feet.   

(23) PARTICULATE MATTER means any material, except uncombined 

water, which exists in a finely divided form as a liquid or solid at standard 

conditions. 

(24) PAVED ROAD means a public or private improved street, highway, alley, 

public way, or easement that is covered by typical roadway materials, but 

excluding access roadways that connect a facility with a public paved 

roadway and are not open to through traffic.  Public paved roads are those 

open to public access and that are owned by any federal, state, county, 

municipal or any other governmental or quasi-governmental agencies.  

Private paved roads are any paved roads not defined as public. 

(25) PM10 means particulate matter with an aerodynamic diameter smaller 

than or equal to 10 microns as measured by the applicable State and 

Federal reference test methods. 

(26) PROPERTY LINE means the boundaries of an area in which either a 

person causing the emission or a person allowing the emission has the 

legal use or possession of the property.  Where such property is divided 

into one or more sub-tenancies, the property line(s) shall refer to the 

boundaries dividing the areas of all sub-tenancies.   

(27) RULE 403 IMPLEMENTATION HANDBOOK means a guidance 

document that has been approved by the Governing Board on April 2, 

2004 or hereafter approved by the Executive Officer and the U.S. EPA. 

(28) SERVICE ROADS are paved or unpaved roads that are used by one or 

more public agencies for inspection or maintenance of infrastructure and 

which are not typically used for construction-related activity. 

(29) SIMULTANEOUS SAMPLING means the operation of two PM10 

samplers in such a manner that one sampler is started within five minutes 

of the other, and each sampler is operated for a consecutive period which 

must be not less than 290 minutes and not more than 310 minutes. 

(30) SOUTH COAST AIR BASIN means the non-desert portions of Los 

Angeles, Riverside, and San Bernardino counties and all of Orange 
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County as defined in California Code of Regulations, Title 17, Section 

60104.  The area is bounded on the west by the Pacific Ocean, on the 

north and east by the San Gabriel, San Bernardino, and San Jacinto 

Mountains, and on the south by the San Diego county line.  

(31) STABILIZED SURFACE means any previously disturbed surface area or 

open storage pile which, through the application of dust suppressants, 

shows visual or other evidence of surface crusting and is resistant to wind-

driven fugitive dust and is demonstrated to be stabilized.  Stabilization can 

be demonstrated by one or more of the applicable test methods contained 

in the Rule 403 Implementation Handbook.  

(32) TRACK-OUT means any bulk material that adheres to and agglomerates 

on the exterior surface of motor vehicles, haul trucks, and equipment 

(including tires) that have been released onto a paved road and can be 

removed by a vacuum sweeper or a broom sweeper under normal 

operating conditions. 

(33) TYPICAL ROADWAY MATERIALS means concrete, asphaltic 

concrete, recycled asphalt, asphalt, or any other material of equivalent 

performance as determined by the Executive Officer, and the U.S. EPA. 

(34) UNPAVED ROADS means any unsealed or unpaved roads, equipment 

paths, or travel ways that are not covered by typical roadway materials. 

Public unpaved roads are any unpaved roadway owned by federal, state, 

county, municipal or other governmental or quasi-governmental agencies.  

Private unpaved roads are all other unpaved roadways not defined as 

public. 

(35) VISIBLE ROADWAY DUST means any sand, soil, dirt, or other solid 

particulate matter which is visible upon paved road surfaces and which 

can be removed by a vacuum sweeper or a broom sweeper under normal 

operating conditions. 

(36) WIND-DRIVEN FUGITIVE DUST means visible emissions from any 

disturbed surface area which is generated by wind action alone. 

(37) WIND GUST is the maximum instantaneous wind speed as measured by 

an anemometer. 

(d) Requirements 

(1) No person shall cause or allow the emissions of fugitive dust from any 

active operation, open storage pile, or disturbed surface area such that: 



Rule 403 (cont.) (Amended June 3, 2005) 

403 - 6 

(A) the dust remains visible in the atmosphere beyond the property line 

of the emission source; or  

(B) the dust emission exceeds 20 percent opacity (as determined by the 

appropriate test method included in the Rule 403 Implementation 

Handbook), if the dust emission is the result of movement of a 

motorized vehicle.  

(2) No person shall conduct active operations without utilizing the applicable 

best available control measures included in Table 1 of this Rule to 

minimize fugitive dust emissions from each fugitive dust source type 

within the active operation.  

(3) No person shall cause or allow PM10 levels to exceed 50 micrograms per 

cubic meter when determined, by simultaneous sampling, as the difference 

between upwind and downwind samples collected on high-volume 

particulate matter samplers or other U.S. EPA-approved equivalent 

method for PM10 monitoring.  If sampling is conducted, samplers shall 

be: 

(A) Operated, maintained, and calibrated in accordance with 40 Code 

of Federal Regulations (CFR), Part 50, Appendix J, or appropriate 

U.S. EPA-published documents for U.S. EPA-approved equivalent 

method(s) for PM10. 

(B) Reasonably placed upwind and downwind of key activity areas and 

as close to the property line as feasible, such that other sources of 

fugitive dust between the sampler and the property line are 

minimized. 

(4) No person shall allow track-out to extend 25 feet or more in cumulative 

length from the point of origin from an active operation.  Notwithstanding 

the preceding, all track-out from an active operation shall be removed at 

the conclusion of each workday or evening shift. 

(5) No person shall conduct an active operation with a disturbed surface area 

of five or more acres, or with a daily import or export of 100 cubic yards 

or more of bulk material without utilizing at least one of the measures 

listed in subparagraphs (d)(5)(A) through (d)(5)(E) at each vehicle egress 

from the site to a paved public road. 

(A) Install a pad consisting of washed gravel (minimum-size: one inch) 

maintained in a clean condition to a depth of at least six inches and 

extending at least 30 feet wide and at least 50 feet long. 
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(B) Pave the surface extending at least 100 feet and at least 20 feet 

wide. 

(C) Utilize a wheel shaker/wheel spreading device consisting of raised 

dividers (rails, pipe, or grates) at least 24 feet long and 10 feet 

wide to remove bulk material from tires and vehicle undercarriages 

before vehicles exit the site. 

(D) Install and utilize a wheel washing system to remove bulk material 

from tires and vehicle undercarriages before vehicles exit the site. 

(E) Any other control measures approved by the Executive Officer and 

the U.S. EPA as equivalent to the actions specified in 

subparagraphs (d)(5)(A) through (d)(5)(D).  

(6) Beginning January 1, 2006, any person who operates or authorizes the 

operation of a confined animal facility subject to this Rule shall implement 

the applicable conservation management practices specified in Table 4 of 

this Rule.  
 

(e) Additional Requirements for Large Operations  

(1) Any person who conducts or authorizes the conducting of a large 

operation subject to this Rule shall implement the applicable actions 

specified in Table 2 of this Rule at all times and shall implement the 

applicable actions specified in Table 3 of this Rule when the applicable 

performance standards can not be met through use of Table 2 actions; and 

shall:  

(A) submit a fully executed Large Operation Notification (Form 403 

N) to the Executive Officer within 7 days of qualifying as a large 

operation;  

(B) include, as part of the notification, the name(s), address(es), and 

phone number(s) of the person(s) responsible for the submittal, and 

a description of the operation(s), including a map depicting the 

location of the site;   

(C) maintain daily records to document the specific dust control 

actions taken, maintain such records for a period of not less than 

three years; and make such records available to the Executive 

Officer upon request;   
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(D) install and maintain project signage with project contact signage 

that meets the minimum standards of the Rule 403 Implementation 

Handbook, prior to initiating any earthmoving activities;  

(E) identify a dust control supervisor that: 

(i) is employed by or contracted with the property owner or 

developer;  

(ii) is on the site or available on-site within 30 minutes during 

working hours;  

(iii) has the authority to expeditiously employ sufficient dust 

mitigation measures to ensure compliance with all Rule 

requirements;  

(iv) has completed the AQMD Fugitive Dust Control Class and 

has been issued a valid Certificate of Completion for the 

class; and 

(F) notify the Executive Officer in writing within 30 days after the site 

no longer qualifies as a large operation as defined by paragraph 

(c)(18).  

(2) Any Large Operation Notification submitted to the Executive Officer or 

AQMD-approved dust control plan shall be valid for a period of one year 

from the date of written acceptance by the Executive Officer.  Any Large 

Operation Notification accepted pursuant to paragraph (e)(1), excluding 

those submitted by aggregate-related plants and cement manufacturing 

facilities must be resubmitted annually by the person who conducts or 

authorizes the conducting of a large operation, at least 30 days prior to the 

expiration date, or the submittal shall no longer be valid as of the 

expiration date.  If all fugitive dust sources and corresponding control 

measures or special circumstances remain identical to those identified in 

the previously accepted submittal or in an AQMD-approved dust control 

plan, the resubmittal may be a simple statement of no-change (Form 

403NC).   

 
(f) Compliance Schedule 

 The newly amended provisions of this Rule shall become effective upon adoption.  

Pursuant to subdivision (e), any existing site that qualifies as a large operation 

will have 60 days from the date of Rule adoption to comply with the notification 

and recordkeeping requirements for large operations.  Any Large Operation 
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Notification or AQMD-approved dust control plan which has been accepted prior 

to the date of adoption of these amendments shall remain in effect and the Large 

Operation Notification or AQMD-approved dust control plan annual resubmittal 

date shall be one year from adoption of this Rule amendment.  

 

(g) Exemptions 

(1) The provisions of this Rule shall not apply to: 

(A) Dairy farms. 

(B) Confined animal facilities provided that the combined disturbed 

surface area within one continuous property line is one acre or less. 

(C) Agricultural vegetative crop operations provided that the combined 

disturbed surface area within one continuous property line and not 

separated by a paved public road is 10 acres or less. 

(D) Agricultural vegetative crop operations within the South Coast Air 

Basin, whose combined disturbed surface area includes more than 

10 acres provided that the person responsible for such operations:  

(i) voluntarily implements the conservation management 

practices contained in the Rule 403 Agricultural Handbook;  

(ii) completes and maintains the self-monitoring form 

documenting sufficient conservation management 

practices, as described in the Rule 403 Agricultural 

Handbook; and 

(iii) makes the completed self-monitoring form available to the 

Executive Officer upon request.  

(E) Agricultural vegetative crop operations outside the South Coast Air 

Basin whose combined disturbed surface area includes more than 

10 acres provided that the person responsible for such operations:  

(i) voluntarily implements the conservation management 

practices contained in the Rule 403 Coachella Valley 

Agricultural Handbook; and  

(ii) completes and maintains the self-monitoring form 

documenting sufficient conservation management 

practices, as described in the Rule 403 Coachella Valley 

Agricultural Handbook; and  

(iii) makes the completed self-monitoring form available to the 

Executive Officer upon request.  
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(F) Active operations conducted during emergency life-threatening 

situations, or in conjunction with any officially declared disaster or 

state of emergency. 

(G) Active operations conducted by essential service utilities to 

provide electricity, natural gas, telephone, water and sewer during 

periods of service outages and emergency disruptions. 

(H) Any contractor subsequent to the time the contract ends, provided 

that such contractor implemented the required control measures 

during the contractual period. 

(I) Any grading contractor, for a phase of active operations, 

subsequent to the contractual completion of that phase of earth-

moving activities, provided that the required control measures have 

been implemented during the entire phase of earth-moving 

activities, through and including five days after the final grading 

inspection. 

(J) Weed abatement operations ordered by a county agricultural 

commissioner or any state, county, or municipal fire department, 

provided that: 

(i) mowing, cutting or other similar process is used which 

maintains weed stubble at least three inches above the soil; 

and 

(ii) any discing or similar operation which cuts into and 

disturbs the soil, where watering is used prior to initiation 

of these activities, and a determination is made by the 

agency issuing the weed abatement order that, due to fire 

hazard conditions, rocks, or other physical obstructions, it 

is not practical to meet the conditions specified in clause 

(g)(1)(H)(i).  The provisions this clause shall not exempt 

the owner of any property from stabilizing, in accordance 

with paragraph (d)(2), disturbed surface areas which have 

been created as a result of the weed abatement actions. 

(K) sandblasting operations. 

(2) The provisions of paragraphs (d)(1) and (d)(3) shall not apply:  

(A) When wind gusts exceed 25 miles per hour, provided that: 
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(i) The required Table 3 contingency measures in this Rule are 

implemented for each applicable fugitive dust source type, 

and;  

(ii) records are maintained in accordance with subparagraph 

(e)(1)(C). 

(B) To unpaved roads, provided such roads: 

(i) are used solely for the maintenance of wind-generating 

equipment; or 

(ii) are unpaved public alleys as defined in Rule 1186; or 

(iii) are service roads that meet all of the following criteria: 

(a) are less than 50 feet in width at all points along the 

road; 

(b) are within 25 feet of the property line; and 

(c) have a traffic volume less than 20 vehicle-trips per 

day. 

(C) To any active operation, open storage pile, or disturbed surface 

area for which necessary fugitive dust preventive or mitigative 

actions are in conflict with the federal Endangered Species Act, as 

determined in writing by the State or federal agency responsible 

for making such determinations. 

(3) The provisions of (d)(2) shall not apply to any aggregate-related plant or 

cement manufacturing facility that implements the applicable actions 

specified in Table 2 of this Rule at all times and shall implement the 

applicable actions specified in Table 3 of this Rule when the applicable 

performance standards of paragraphs (d)(1) and (d)(3) can not be met 

through use of Table 2 actions. 

(4) The provisions of paragraphs (d)(1), (d)(2), and (d)(3) shall not apply to: 

(A) Blasting operations which have been permitted by the California 

Division of Industrial Safety; and 

(B) Motion picture, television, and video production activities when 

dust emissions are required for visual effects.  In order to obtain 

this exemption, the Executive Officer must receive notification in 

writing at least 72 hours in advance of any such activity and no 

nuisance results from such activity. 

(5) The provisions of paragraph (d)(3) shall not apply if the dust control 

actions, as specified in Table 2, are implemented on a routine basis for 
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each applicable fugitive dust source type.  To qualify for this exemption, a 

person must maintain records in accordance with subparagraph (e)(1)(C). 

(6) The provisions of paragraph (d)(4) shall not apply to earth coverings of 

public paved roadways where such coverings are approved by a local 

government agency for the protection of the roadway, and where such 

coverings are used as roadway crossings for haul vehicles provided that 

such roadway is closed to through traffic and visible roadway dust is 

removed within one day following the cessation of activities. 

(7) The provisions of subdivision (e) shall not apply to: 

(A) officially-designated public parks and recreational areas, including 

national parks, national monuments, national forests, state parks, 

state recreational areas, and county regional parks. 

(B) any large operation which is required to submit a dust control plan 

to any city or county government which has adopted a District-

approved dust control ordinance.   

(C) any large operation subject to Rule 1158, which has an approved 

dust control plan pursuant to Rule 1158, provided that all sources 

of fugitive dust are included in the Rule 1158 plan. 

(8) The provisions of subparagraph (e)(1)(A) through (e)(1)(C) shall not apply 

to any large operation with an AQMD-approved fugitive dust control plan 

provided that there is no change to the sources and controls as identified in 

the AQMD-approved fugitive dust control plan.  
 

(h) Fees 

 Any person conducting active operations for which the Executive Officer 

conducts upwind/downwind monitoring for PM10 pursuant to paragraph 

(d)(3) shall be assessed applicable Ambient Air Analysis Fees pursuant to 

Rule 304.1.  Applicable fees shall be waived for any facility which is 

exempted from paragraph (d)(3) or meets the requirements of paragraph 

(d)(3). 
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Source Category   Control Measure      Guidance 

Backfilling 01-1 
 
01-2 
01-3 

Stabilize backfill material when not actively 
handling; and 
Stabilize backfill material during handling; and 
Stabilize soil at completion of activity. 

 Mix backfill soil with water prior to moving 
 Dedicate water truck or high capacity hose to 

backfilling equipment 
 Empty loader bucket slowly so that no dust 

plumes are generated 
 Minimize drop height from loader bucket 

Clearing and 
grubbing 

02-1 
 
02-2 
 
02-3 

Maintain stability of soil through pre-watering of 
site prior to clearing and grubbing; and 
Stabilize soil during clearing and grubbing 
activities; and  
Stabilize soil immediately after clearing and 
grubbing activities. 
 

 Maintain live perennial vegetation where 
possible 

 Apply water in sufficient quantity to prevent 
generation of dust plumes 

 

Clearing forms 03-1 
03-2 
03-3 

Use water spray to clear forms; or 
Use sweeping and water spray to clear forms; or 
Use vacuum system to clear forms. 

 Use of high pressure air to clear forms may cause 
exceedance of Rule requirements 

 

Crushing 04-1 
 
04-2 

Stabilize surface soils prior to operation of 
support equipment; and 
Stabilize material after crushing. 

 Follow permit conditions for crushing equipment 
 Pre-water material prior to loading into crusher 
 Monitor crusher emissions opacity 
 Apply water to crushed material to prevent dust 

plumes 
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Source Category   Control Measure      Guidance 

Cut and fill 05-1 
 
05-2 

Pre-water soils prior to cut and fill activities; and 
 
Stabilize soil during and after cut and fill activities. 

 For large sites, pre-water with sprinklers or 
water trucks and allow time for penetration 

 Use water trucks/pulls to water soils to depth 
of cut prior to subsequent cuts 

Demolition – 
mechanical/manual 

06-1 
 
06-2 
 
06-3 
06-4 
 

Stabilize wind erodible surfaces to reduce dust; and 
 
Stabilize surface soil where support equipment and 
vehicles will operate; and 
Stabilize loose soil and demolition debris; and 
Comply with AQMD Rule 1403. 

 Apply water in sufficient quantities to 
prevent the generation of visible dust plumes 

 

Disturbed soil 07-1 
 
07-2 

Stabilize disturbed soil throughout the construction 
site; and 
Stabilize disturbed soil between structures 

 Limit vehicular traffic and disturbances on 
soils where possible 

 If interior block walls are planned, install as 
early as possible 

 Apply water or a stabilizing agent in 
sufficient quantities to prevent the 
generation of visible dust plumes 

 

Earth-moving 
activities 

08-1 
08-2 
 
 
08-3 

Pre-apply water to depth of proposed cuts; and 
Re-apply water as necessary to maintain soils in a 
damp condition and to ensure that visible emissions 
do not exceed 100 feet in any direction; and 
Stabilize soils once earth-moving activities are 
complete. 

 Grade each project phase separately, timed 
to coincide with construction phase 

 Upwind fencing can prevent material 
movement on site 

 Apply water or a stabilizing agent in 
sufficient quantities to prevent the 
generation of visible dust plumes 
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Source Category   Control Measure      Guidance 

Importing/exporting 
of bulk materials 

09-1 
 
09-2 
 
09-3 
 
09-4 
 
09-5 
 
 

Stabilize material while loading to reduce fugitive 
dust emissions; and 
Maintain at least six inches of freeboard on haul 
vehicles; and 
Stabilize material while transporting to reduce 
fugitive dust emissions; and 
Stabilize material while unloading to reduce fugitive 
dust emissions; and 
Comply with Vehicle Code Section 23114. 
 

 Use tarps or other suitable enclosures on 
haul trucks 

 Check belly-dump truck seals regularly and 
remove any trapped rocks to prevent spillage

 Comply with track-out 
prevention/mitigation requirements 

 Provide water while loading and unloading 
to reduce visible dust plumes 

Landscaping 10-1 Stabilize soils, materials, slopes  Apply water to materials to stabilize 
 Maintain materials in a crusted condition 
 Maintain effective cover over materials 
 Stabilize sloping surfaces using soil binders 

until vegetation or ground cover can 
effectively stabilize the slopes 

 Hydroseed prior to rain season 
 

Road shoulder 
maintenance 

11-1 
 

11-2 

Apply water to unpaved shoulders prior to clearing; 
and 

Apply chemical dust suppressants and/or washed 
gravel to maintain a stabilized surface after 
completing road shoulder maintenance. 

 Installation of curbing and/or paving of road 
shoulders can reduce recurring maintenance 
costs 

 Use of chemical dust suppressants can 
inhibit vegetation growth and reduce future 
road shoulder maintenance costs 
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Source Category   Control Measure      Guidance 

Screening 12-1 
12-2 
 
12-3 

Pre-water material prior to screening; and 
Limit fugitive dust emissions to opacity and plume 
length standards; and 
Stabilize material immediately after screening. 

 Dedicate water truck or high capacity hose 
to screening operation 

 Drop material through the screen slowly and 
minimize drop height 

 Install wind barrier with a porosity of no 
more than 50% upwind of screen to the 
height of the drop point 

 

Staging areas 13-1 
13-2 

Stabilize staging areas during use; and 
Stabilize staging area soils at project completion. 

 Limit size of staging area 
 Limit vehicle speeds to 15 miles per hour 
 Limit number and size of staging area 

entrances/exists 
 

Stockpiles/ 

Bulk Material 

Handling 

14-1 
14-2 
 
 

Stabilize stockpiled materials. 
Stockpiles within 100 yards of off-site occupied 
buildings must not be greater than eight feet in 
height; or must have a road bladed to the top to allow 
water truck access or must have an operational water 
irrigation system that is capable of complete stockpile 
coverage. 

 Add or remove material from the downwind 
portion of the storage pile 

 Maintain storage piles to avoid steep sides 
or faces 
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Source Category   Control Measure      Guidance 

Traffic areas for 
construction 
activities 

15-1 
15-2 
15-3 
 

Stabilize all off-road traffic and parking areas; and 
Stabilize all haul routes; and 
Direct construction traffic over established haul 
routes. 

 Apply gravel/paving to all haul routes as 
soon as possible to all future roadway areas 

 Barriers can be used to ensure vehicles are 
only used on established parking areas/haul 
routes 

 

Trenching 16-1 
 
16-2 

Stabilize surface soils where trencher or excavator 
and support equipment will operate; and 
Stabilize soils at the completion of trenching 
activities. 

 Pre-watering of soils prior to trenching is an 
effective preventive measure.  For deep 
trenching activities, pre-trench to 18 inches 
soak soils via the pre-trench and resuming 
trenching 

 Washing mud and soils from equipment at 
the conclusion of trenching activities can 
prevent crusting and drying of soil on 
equipment 

 

Truck loading 17-1 

17-2 

Pre-water material prior to loading; and 

Ensure that freeboard exceeds six inches (CVC 
23114) 

 Empty loader bucket such that no visible 
dust plumes are created 

 Ensure that the loader bucket is close to the 
truck to minimize drop height while loading 

 

Turf Overseeding 18-1 

 

18-2 

Apply sufficient water immediately prior to 
conducting turf vacuuming activities to meet opacity 
and plume length standards; and 

Cover haul vehicles prior to exiting the site. 

 Haul waste material immediately off-site 
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Source Category   Control Measure      Guidance 

Unpaved 
roads/parking lots 

19-1 

 
19-2 

Stabilize soils to meet the applicable performance 
standards; and  

Limit vehicular travel to established unpaved roads 
(haul routes) and unpaved parking lots. 

 Restricting vehicular access to established 
unpaved travel paths and parking lots can 
reduce stabilization requirements 

Vacant land 20-1 
 

 

In instances where vacant lots are 0.10 acre or larger 
and have a cumulative area of 500 square feet or 
more that are driven over and/or used by motor 
vehicles and/or off-road vehicles, prevent motor 
vehicle and/or off-road vehicle trespassing, parking 
and/or access by installing barriers, curbs, fences, 
gates, posts, signs, shrubs, trees or other effective 
control measures.  
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Table 2 
DUST CONTROL MEASURES FOR LARGE OPERATIONS 

FUGITIVE DUST 
SOURCE CATEGORY 
 

  
CONTROL ACTIONS 

Earth-moving (except 
construction cutting and 
filling areas, and mining 
operations) 

(1a) Maintain soil moisture content at a minimum of 
12 percent, as determined by ASTM method D-
2216, or other equivalent method approved by 
the Executive Officer, the California Air 
Resources Board, and the U.S. EPA.  Two soil 
moisture evaluations must be conducted during 
the first three hours of active operations during a 
calendar day, and two such evaluations each 
subsequent four-hour period of active operations; 
OR 

 (1a-1) For any earth-moving which is more than 100 
feet from all property lines, conduct watering as 
necessary to prevent visible dust emissions from 
exceeding 100 feet in length in any direction. 

Earth-moving: 
Construction fill areas: 

(1b) Maintain soil moisture content at a minimum of 
12 percent, as determined by ASTM method D-
2216, or other equivalent method approved by 
the Executive Officer, the California Air 
Resources Board, and the U.S. EPA.  For areas 
which have an optimum moisture content for 
compaction of less than 12 percent, as 
determined by ASTM Method 1557 or other 
equivalent method approved by the Executive 
Officer and the California Air Resources Board 
and the U.S. EPA, complete the compaction 
process as expeditiously as possible after 
achieving at least 70 percent of the optimum soil 
moisture content.  Two soil moisture evaluations 
must be conducted during the first three hours of 
active operations during a calendar day, and two 
such evaluations during each subsequent four-
hour period of active operations. 
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Table 2 (Continued) 

FUGITIVE DUST 
SOURCE CATEGORY 
 

  
CONTROL ACTIONS 

Earth-moving: 
Construction cut areas 
and mining operations: 

(1c) Conduct watering as necessary to prevent visible 
emissions from extending more than 100 feet 
beyond the active cut or mining area unless the area 
is inaccessible to watering vehicles due to slope 
conditions or other safety factors. 

Disturbed surface areas 
(except completed 
grading areas) 

(2a/b) Apply dust suppression in sufficient quantity and 
frequency to maintain a stabilized surface.  Any 
areas which cannot be stabilized, as evidenced by 
wind driven fugitive dust must have an application 
of water at least twice per day to at least 80 percent 
of the unstabilized area. 

Disturbed surface 
areas: Completed 
grading areas 

(2c) Apply chemical stabilizers within five working days 
of grading completion; OR 

 (2d) Take actions (3a) or (3c) specified for inactive 
disturbed surface areas. 

Inactive disturbed 
surface areas 

(3a) Apply water to at least 80 percent of all inactive 
disturbed surface areas on a daily basis when there is 
evidence of wind driven fugitive dust, excluding any 
areas which are inaccessible to watering vehicles due 
to excessive slope or other safety conditions; OR 

 (3b) Apply dust suppressants in sufficient quantity and 
frequency to maintain a stabilized surface; OR 

 (3c) Establish a vegetative ground cover within 21 days 
after active operations have ceased.  Ground cover 
must be of sufficient density to expose less than 30 
percent of unstabilized ground within 90 days of 
planting, and at all times thereafter; OR 

 (3d) Utilize any combination of control actions (3a), (3b), 
and (3c) such that, in total, these actions apply to all 
inactive disturbed surface areas. 
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Table 2 (Continued) 

FUGITIVE DUST 
SOURCE CATEGORY 
 

  
CONTROL ACTIONS 

Unpaved Roads (4a) Water all roads used for any vehicular traffic at 
least once per every two hours of active 
operations [3 times per normal 8 hour work day]; 
OR 

 (4b) Water all roads used for any vehicular traffic 
once daily and restrict vehicle speeds to 15 miles 
per hour; OR 

 (4c) Apply a chemical stabilizer to all unpaved road 
surfaces in sufficient quantity and frequency to 
maintain a stabilized surface. 

Open storage piles (5a) Apply chemical stabilizers; OR 
 (5b) Apply water to at least 80 percent of the surface 

area of all open storage piles on a daily basis 
when there is evidence of wind driven fugitive 
dust; OR 

 (5c) Install temporary coverings; OR 
 (5d) Install a three-sided enclosure with walls with no 

more than 50 percent porosity which extend, at a 
minimum, to the top of the pile.  This option may 
only be used at aggregate-related plants or at 
cement manufacturing facilities. 

All Categories (6a) Any other control measures approved by the 
Executive Officer and the U.S. EPA as 
equivalent to the methods specified in Table 2 
may be used. 
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TABLE 3 
CONTINGENCY CONTROL MEASURES FOR LARGE OPERATIONS 

FUGITIVE DUST 
SOURCE 
CATEGORY 

 
CONTROL MEASURES 

Earth-moving (1A) Cease all active operations; OR 
 (2A) Apply water to soil not more than 15 minutes prior to 

moving such soil. 
Disturbed surface 
areas 

(0B) On the last day of active operations prior to a 
weekend, holiday, or any other period when active 
operations will not occur for not more than four 
consecutive days: apply water with a mixture of 
chemical stabilizer diluted to not less than 1/20 of the 
concentration required to maintain a stabilized 
surface for a period of six months; OR 

 (1B) Apply chemical stabilizers prior to wind event; OR 
 (2B) Apply water to all unstabilized disturbed areas 3 

times per day.  If there is any evidence of wind driven 
fugitive dust, watering frequency is increased to a 
minimum of four times per day; OR 

 (3B) Take the actions specified in Table 2, Item (3c); OR 
 (4B) Utilize any combination of control actions (1B), (2B), 

and (3B) such that, in total, these actions apply to all 
disturbed surface areas. 

Unpaved roads (1C) Apply chemical stabilizers prior to wind event; OR 
 (2C) Apply water twice per hour during active operation; 

OR 
 (3C) Stop all vehicular traffic. 
Open storage piles (1D) Apply water twice per hour; OR 
 (2D) Install temporary coverings. 
Paved road track-out (1E) Cover all haul vehicles; OR 
 (2E) Comply with the vehicle freeboard requirements of 

Section 23114 of the California Vehicle Code for 
both public and private roads. 

All Categories (1F) Any other control measures approved by the 
Executive Officer and the U.S. EPA as equivalent to 
the methods specified in Table 3 may be used. 

 



Rule 403 (cont.) (Amended June 3, 2005) 

403-23 

Table 4 
(Conservation Management Practices for Confined Animal Facilities) 

SOURCE 
CATEGORY 

 CONSERVATION MANAGEMENT PRACTICES 

Manure 
Handling 

(1a) 
(1b) 

Cover manure prior to removing material off-site; AND 
Spread the manure before 11:00 AM and when wind conditions 
are less than 25 miles per hour; AND 

(Only 
applicable to 
Commercial 
Poultry 
Ranches) 

(1c) 

(1d) 

Utilize coning and drying manure management by removing 
manure at laying hen houses at least twice per year and maintain 
a base of no less than 6 inches of dry manure after clean out; or 
in lieu of complying with conservation management practice 
(1c), comply with conservation management practice (1d). 
Utilize frequent manure removal by removing the manure from 
laying hen houses at least every seven days and immediately 
thin bed dry the material. 

Feedstock 
Handling 

(2a) Utilize a sock or boot on the feed truck auger when filling feed 
storage bins. 

Disturbed 
Surfaces 

(3a) 

(3b) 

(3c) 

Maintain at least 70 percent vegetative cover on vacant portions 
of the facility; OR 
Utilize conservation tillage practices to manage the amount, 
orientation and distribution of crop and other plant residues on 
the soil surface year-round, while growing crops (if applicable) 
in narrow slots or tilled strips; OR 
Apply dust suppressants in sufficient concentrations and 
frequencies to maintain a stabilized surface. 

Unpaved 
Roads 

(4a) 

(4b) 

(4c) 

Restrict access to private unpaved roads either through signage 
or physical access restrictions and control vehicular speeds to 
no more than 15 miles per hour through worker notifications, 
signage, or any other necessary means; OR 
Cover frequently traveled unpaved roads with low silt content 
material (i.e., asphalt, concrete, recycled road base, or gravel to 
a minimum depth of four inches); OR 
Treat unpaved roads with water, mulch, chemical dust 
suppressants or other cover to maintain a stabilized surface. 

Equipment 
Parking Areas 

(5a) 

(5b) 

Apply dust suppressants in sufficient quantity and frequency to 
maintain a stabilized surface; OR 
Apply material with low silt content (i.e., asphalt, concrete, 
recycled road base, or gravel to a depth of four inches). 
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Table 1.  Projects Exempt from All Emissions Analyses 

Safety
Railroad/highway crossing 
Hazard elimination program 
Safer non-Federal-aid system roads 
Shoulder improvements 
Increasing sight distance 
Safety improvement program 
Traffic control devices and operating assistance other than signalization projects 
Railroad/highway crossing warning devices 
Guardrails, median barriers, crash cushions 
Pavement resurfacing and/or rehabilitation 
Pavement marking demonstration 
Emergency relief (23 U.S.C. 125) 
Fencing
Skid treatments 
Safety roadside rest areas 
Adding medians 
Truck climbing lanes outside the urbanized area 
Lighting improvements 
Widening narrow pavements or reconstructing bridges (no additional travel lanes) 
Emergency truck pullovers 

Mass Transit
Operating assistance to transit agencies 
Purchase of support vehicles 
Rehabilitation of transit vehicles2

Purchase of office, shop, and operating equipment for existing facilities 
Purchase of operating equipment for vehicles (e.g. radios, fareboxes, lifts, etc.) 
Construction of renovation of power, signal, and communications systems 
Construction of small passenger shelters and information kiosks 
Reconstruction or renovation of transit buildings and structures (e.g., rail or bus buildings, storage 
and maintenance facilities, stations, terminals, and ancillary structures). 
Rehabilitation or reconstruction of track structures, track and track bed in existing right-of-way 
Purchase of new buses and rail cars to replace exiting vehicles or for minor expansions of the 
fleet2

Construction of new bus or rail storage/maintenance facilities categorically excluded in 23 CFR 
Part 771 

Air Quality
Continuation of ride-sharing and van-pooling promotion activities at current level 
Bicycle and pedestrian facilities 

Table 1 (continued).  Projects Exempt from all Emissions Analyses 

Other

2PM10 nonattainment or maintenance areas, such projects are exempt only if they are in 
compliance with control measures in the applicable implementation plan. 

Build Alternatives 1 and 
2 Only



Specific activities which do not involve or lead directly to construction, such as: 
 Planning and technical studies 
 Grants for training and research programs 
 Planning activities conducted pursuant to titles 23 and 49 U.S.C. 
 Federal-aid systems revisions 
Engineering to assess social, economic, and environmental effects of the proposed action or 
alternatives to that action 
Noise attenuation 
Emergency or hardship advance land acquisitions [23 CFR 712.204(d)] 
Acquisition of scenic easements 
Plantings, landscaping, etc. 
Sign removal 
Directional and informational signs 
Transportation enhancement activities (except rehabilitation and operation of historic 
transportation buildings, structures, or facilities) 
Repair of damage caused by natural disasters, civil unrest, or terrorist acts, except projects 
involving substantial functional, locational or capacity changes 

Source: 40 CFR Part 93, Table 2 

2.15 Projects Exempt from Regional Emissions Analyses 
Certain projects are ordinarily exempt from all regional emissions analyses according to 
Table 3 of 40 CFR § 93.127, reproduced in Table 2 of the Protocol.  However, the 
exempt status may be revoked if the MPO, in consultation with the local air district, the 
California Air Resources Board (CARB), Caltrans, EPA, and the FHWA (in the case of a 
highway project) or the FTA (in the case of a transit project) concur that a project has 
potential regional emissions impacts for any reason [40 CFR § 93.127]. 

Table 2.  Projects Exempt from Regional Emissions Analysis 

Intersection channelization projects 
Intersection signalization projects at individual intersections 
Interchange reconfiguration projects 
Changes in vertical and horizontal alignment 
Truck size and weight inspection stations 
Bus terminals and transfer points 

Source: 40 CFR Part 93, Table 3

2.16 Traffic signal synchronization projects 
Traffic signal synchronization projects may be approved, funded, and implemented 
without satisfying the requirements of the conformity rule.  However, all subsequent 
regional emissions analyses required by 40 CFR 93.118 and 93.119 for transportation 
plans, TIPs, or projects not from a conforming plan and TIP must include such regionally 
significant traffic signal synchronization projects.  [FR Doc. 97–20968 Filed 8–14–97; 
8:45 am] 

2-7



3
.1

.1
. I

s 
th

is
 p

ro
je

ct
 e

xe
m

p
t f

ro
m

 a
ll 

e
m

is
si

o
n

s 
a

n
a

ly
se

s?
 (

se
e

 T
a

b
le

 1
)

  3
.1

.8
. P

ro
je

ct
-l

e
ve

l 
a

ir
 q

u
a

lit
y 

a
n

a
ly

si
s 

n
o

t r
e

q
u

ir
e

d
Y

e
s

3
.1

.4
. I

s 
p

ro
je

ct
 in

 a
 f

e
d

e
ra

l a
tta

in
m

e
n

t 
a

re
a

?

3
.1

.3
. I

s 
p

ro
je

ct
 lo

ca
lly

 d
e

fin
e

d
 a

s 
re

g
io

n
a

lly
 s

ig
n

ifi
ca

n
t?

3
.1

.2
. I

s 
p

ro
je

ct
 e

xe
m

p
t f

ro
m

 r
e

g
io

n
a

l 
e

m
is

si
o

n
s 

a
n

a
ly

se
s?

 (
se

e
 T

a
b

le
 2

)
3

.1
.9

. E
xa

m
in

e
 

lo
ca

l i
m

p
a

ct
s

N
o

N
o

 

N
o

Y
e

s

P
ro

ce
e

d
 to

 
S

e
ct

io
n

 4

3
.1

.4
a

. I
s 

p
ro

je
ct

 in
 a

 C
a

lif
o

rn
ia

 
a

tta
in

m
e

n
t a

re
a

?

3
.1

.4
b

. I
s 

p
ro

je
ct

 in
cl

u
d

e
d

 in
 a

 c
u

rr
e

n
t 

R
T

P
 f

o
r 

w
h

ic
h

 a
 C

E
Q

A
 r

e
vi

e
w

 h
a

s 
b

e
e

n
 c

o
n

d
u

ct
e

d
?

3
.1

.4
c.

 P
ro

je
ct

 r
e

q
u

ir
e

s 
a

n
 e

xa
m

in
a

tio
n

 o
f 

th
e

 
re

g
io

n
a

l a
ir

 q
u

a
lit

y 
im

p
a

ct
s 

o
f 

th
e

 p
ro

je
ct

, a
s 

re
la

te
d

 to
 th

e
 C

a
lif

o
rn

ia
 s

ta
n

d
a

rd
s,

 w
ith

in
 th

e
 

p
ro

je
ct

's
 C

E
Q

A
 r

e
vi

e
w

.*

3
.1

.4
d

. I
s 

a
 f

a
vo

ra
b

le
 C

E
Q

A
 f

in
d

in
g

 f
o

r 
re

g
io

n
a

l a
ir

 q
u

a
lit

y 
im

p
a

ct
s,

 r
e

la
te

d
 to

 
th

e
 C

a
lif

o
rn

ia
 s

ta
n

d
a

rd
s,

 a
b

le
 to

 b
e

 
m

a
d

e
 f

o
r 

th
e

 p
ro

je
ct

?
**

  3
.1

.1
0

. P
ro

je
ct

 
fa

ils
 a

ir
 q

u
a

lit
y 

re
vi

e
w

N
o

 

Y
e

s

N
o

N
o

 
N

o
 

Y
e

s

C
o

n
tin

u
e

 o
n

 to
 n

e
xt

 p
a

g
e

 
B

o
x 

3
.1

.5

Y
e

s

Y
e

s

Y
e

s

Fi
gu

re
 1

.  
R

eq
ui

re
m

en
ts

 fo
r N

ew
 P

ro
je

ct
s 

3-
2

P
ro

je
ct

is
ex

em
pt

fo
r

co
nf

or
m

ity
re

qu
ire

m
en

ts
fo

r
B

ui
ld

A
lte

rn
at

iv
es

1
an

d
2.

B
ui

ld
A

lte
rn

at
iv

e
3

is
su

bj
ec

tt
o

fe
de

ra
l

co
nf

or
m

ity
re

qu
ire

m
en

ts
.T

he
flo

w
ch

ar
ti

s
us

ed
to

sh
ow

th
e

pr
oc

es
s

fo
r

B
ui

ld
A

lte
rn

at
iv

e
3

on
ly

.



3-
3

3
.1

.6
. 

Is
 t

h
e

 p
ro

je
ct

 in
cl

u
d

e
d

 in
 t

h
e

 
re

g
io

n
a

l e
m

is
si

o
n

s 
a

n
a

ly
si

s 
su

p
p

o
rt

in
g

 
th

e
 c

u
rr

e
n

tly
 c

o
n

fo
rm

in
g

 R
T

P
 a

n
d

 T
IP

?

3
.1

.5
. 

Is
 t

h
e

re
 a

 c
u

rr
e

n
tly

 c
o

n
fo

rm
in

g
 

R
T

P
 a

n
d

 T
IP

?

  
3

.1
.1

0
. 

P
ro

je
ct

 
fa

ils
 a

ir
 q

u
a

lit
y 

re
vi

e
w

3
.1

.7
. 

H
a

s 
p

ro
je

ct
 d

e
si

g
n

 c
o

n
ce

p
t 

a
n

d
/o

r 
sc

o
p

e
 c

h
a

n
g

e
d

 s
ig

n
ifi

ca
n

tly
 f

ro
m

 t
h

a
t 

in
 

re
g

io
n

a
l a

n
a

ly
si

s?

 3
.1

.1
0

. 
P

ro
je

ct
 

fa
ils

 a
ir

 q
u

a
lit

y 
re

vi
e

w

3
.1

.1
2

. 
Is

 a
n

 a
ff

ir
m

a
tiv

e
 r

e
g

io
n

a
l 

co
n

fo
rm

ity
 d

e
te

rm
in

a
tio

n
, 

a
n

d
 a

 f
a

vo
ra

b
le

 
C

E
Q

A
 f

in
d

in
g

 f
o

r 
re

g
io

n
a

l a
ir

 q
u

a
lit

y 
im

p
a

ct
s 

re
la

te
d

 t
o

 t
h

e
 C

a
lif

o
rn

ia
 s

ta
n

d
a

rd
s,

 
a

b
le

 t
o

 b
e

 m
a

d
e

 f
o

r 
th

e
 p

ro
je

ct
?

**

3
.1

.1
1

. 
P

ro
je

ct
 r

e
q

u
ir

e
s:

 1
) 

a
 p

ro
je

ct
 s

p
e

ci
fic

 
re

g
io

n
a

l c
o

n
fo

rm
ity

 d
e

te
rm

in
a

tio
n

; 
a

n
d

 2
) 

if
 t

h
e

 
p

ro
je

ct
 is

 in
 a

 C
a

lif
o

rn
ia

 n
o

n
a

tt
a

in
m

e
n

t 
a

re
a

, 
a

 
C

E
Q

A
 e

xa
m

in
a

tio
n

 o
f 

th
e

 r
e

g
io

n
a

l a
ir

 q
u

a
lit

y 
im

p
a

ct
s,

 a
s 

th
e

y 
re

la
te

 t
o

 t
h

e
 C

a
lif

o
rn

ia
 

st
a

n
d

a
rd

s.
*

*I
n

 c
o

n
su

lta
tio

n
 w

/M
P

O
 a

n
d

 C
a

ltr
a

n
s 

**
In

 c
o

n
su

lta
tio

n
 w

/M
P

O
, 

lo
ca

l a
ir

 d
is

tr
ic

t,
 C

A
R

B
 a

n
d

 C
a

ltr
a

n
s 

3
.1

.9
. 

E
xa

m
in

e
 

lo
ca

l i
m

p
a

ct
s

P
ro

ce
e

d
 t

o
 

S
e

ct
io

n
 4

F
ro

m
 B

o
x 

3
.1

.4
 o

n
 

p
re

vi
o

u
s 

p
a

g
e

Y
e

s

Y
e

s

N
o

Y
e

s

Y
e

s

N
o

N
o

N
o

Fi
gu

re
 1

 (c
on

t.)
.  

R
eq

ui
re

m
en

ts
 fo

r N
ew

 P
ro

je
ct

s 

P
ro

je
ct

is
ex

em
pt

fo
r

co
nf

or
m

ity
re

qu
ire

m
en

ts
fo

r
B

ui
ld

A
lte

rn
at

iv
es

1
an

d
2.

B
ui

ld
A

lte
rn

at
iv

e
3

is
su

bj
ec

tt
o

fe
de

ra
l

co
nf

or
m

ity
re

qu
ire

m
en

ts
.T

he
flo

w
ch

ar
ti

s
us

ed
to

sh
ow

th
e

pr
oc

es
s

fo
r

B
ui

ld
A

lte
rn

at
iv

e
3

on
ly

.



4-
9

P
ro

je
ct

is
ex

em
pt

fo
r

co
nf

or
m

ity
re

qu
ire

m
en

ts
fo

r
B

ui
ld

A
lte

rn
at

iv
es

1
an

d
2.

B
ui

ld
A

lte
rn

at
iv

e
3

is
su

bj
ec

tt
o

fe
de

ra
l

co
nf

or
m

ity
re

qu
ire

m
en

ts
.T

he
flo

w
ch

ar
ti

s
us

ed
to

sh
ow

th
e

pr
oc

es
s

fo
r

B
ui

ld
A

lte
rn

at
iv

e
3

on
ly

.



4-
10

P
ro

je
ct

is
ex

em
pt

fo
r

co
nf

or
m

ity
re

qu
ire

m
en

ts
fo

r
B

ui
ld

A
lte

rn
at

iv
es

1
an

d
2.

B
ui

ld
A

lte
rn

at
iv

e
3

is
su

bj
ec

tt
o

fe
de

ra
l

co
nf

or
m

ity
re

qu
ire

m
en

ts
.T

he
flo

w
ch

ar
ti

s
us

ed
to

sh
ow

th
e

pr
oc

es
s

fo
r

B
ui

ld
A

lte
rn

at
iv

e
3

on
ly

.





PM Conformity Hot Spot Analysis – Project Summary for Interagency Consultation 

Version 5.0      February 26, 2013 

RTIP ID# (required): LA000800 

TCWG Consideration Date: February 23, 2016 

Project Description (clearly describe project)  
The City of Santa Monica and the California Department of Transportation (Caltrans) are proposing the 
replacement of the Santa Monica Pier Bridge. The proposed project would be subject to both the 
California Environmental Quality Act (CEQA) and the federal National Environmental Policy Act (NEPA). 
A joint Draft Environmental Impact Report (EIR)/Environmental Assessment (EA) for this project is 
currently being prepared. The City of Santa Monica is the lead agency under CEQA and Caltrans is the 
lead agency under NEPA. Figure 1-1 and Figure 1-2 show the regional location and project vicinity, 
respectively. 
 
The Pier Bridge, constructed in 1939, is approximately 490 feet long and extends west from the 
intersection of Ocean Avenue and Colorado Avenue to the Santa Monica Pier in the City of Santa 
Monica. The proposed project would include the replacement of the existing, structurally deficient Pier 
Bridge with a new multi-modal bridge to meet current seismic and Americans with Disabilities Act (ADA) 
standards. Three build alternatives are being considered: 

 Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary Vehicle 
Access Bridge on Moss Avenue During Construction (see Figure 1-3). 

 Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary Vehicle 
Access Ramp North of the Pier and the Existing Bridge During Construction (see Figure 1-3). 

 Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement Bridge for 
Pedestrian, Bicycle, Emergency, and Limited Access at the Existing Alignment and New 
Permanent Vehicle-Only Bridge at Moss Avenue (see Figure 1-4). 

 
The Pier Bridge qualifies for replacement under the federal Highway Bridge Program (HBP) and is 
eligible for Toll-Credit funding. As such, the project is included in the 2015 Federal Statewide 
Transportation Improvement Program (FSTIP) and is proposed for funding under the HBP, under the 
individual project ID of BHLO-5107(033). This project is also included in the Southern California 
Association of Governments (SCAG) 2015 Federal Transportation Improvement Program (FTIP) as a 
project grouped with others under project ID LA000800. The SCAG 2015 FTIP was determined to have 
met air quality conformity requirements by Federal Highway Administration (FHWA) and Federal Transit 
Administration (FTA) on December 15, 2014. The 2015 FSTIP was also approved by FHWA and FTA 
on December 15, 2014. 
 
Build Alternatives 1 and 2 are clearly exempt from the requirement to demonstrate transportation per 40 
CFR 93.126, as they would involve replacement of the existing bridge structure at its existing location 
with no change in the existing number of travel lanes. Build Alternative 3 (Locally Preferred Alternative), 
however, replaces the existing bridge at its existing location with pedestrian, bicycle, emergency and 
limited access bridge at its existing location; and constructs a new bridge (with no change in number of 
travel lanes) that would extend from Moss Avenue, instead of from Colorado Avenue (as is the case 
with the existing bridge). As such, this consultation/analysis focuses on Build Alternative 3 (Locally 
Preferred Alternative), shown in Figure 1-4.  

Type of Project (use Table 1 on instruction sheet): Roadway realignment 

County 
Los 
Angeles 
 

Narrative Location/Route & Postmiles: BRIDGE NO. 53C1900, COLORADO AVE 
OVER APPIAN WAY/PROMENDAE, 0.6 MI W/O LINCOLN BLVD. Replace existing 2-
lane bridge with new 2-lane bridge. 
 
Caltrans Projects – EA#  BHLO-5107(033) 



PM Conformity Hot Spot Analysis – Project Summary for Interagency Consultation 

Version 5.0      February 26, 2013 

Lead Agency: City of Santa Monica 

Contact Person 
Keith Cooper 

Phone# 
213-312-1752 

Fax# 
213-312-1799

Email 
Keith.Cooper@icfi.com

Hot Spot Pollutant of Concern (check one or both)       PM2.5            PM10  

Federal Action for which Project-Level PM Conformity is Needed (check appropriate box) 

 
Categorical 
Exclusion 
(NEPA) 

 EA or 
Draft EIS  FONSI or Final 

EIS  PS&E or 
Construction  Other

Scheduled Date of Federal Action:  December 2019 
NEPA Assignment – Project Type (check appropriate box) 

 Exempt   Section 326 –Categorical 
Exemption   Section 327 – Non-

Categorical Exemption  
Current Programming Dates (as appropriate)   
 PE/Environmental ENG ROW CON 

Start September 2012 September 2012 December 2017 January 2019 
End December 2017 December 2018 January 2019 December 2020 

Project Purpose and Need (Summary): (attach additional sheets as necessary) 
Purpose 
The primary purposes and objectives of the proposed project are as follows: 

 To provide a bridge that would be structurally sound and seismically resistant; 
 To provide a bridge with a 75-year design life; 
 To ensure adequate and safe access to the Pier by all users, including pedestrians, bicyclists, 

motorists, and emergency vehicles;  
 To improve bicycle and pedestrian access to the Pier;  
 To preserve the historic character of the Pier and adjacent historic structures, including the Pier 

entrance sign, while improving access to the Pier; and 
 Maintain continuous access to the Pier for Pier users, and the continuous operations of the City 

and the Pier businesses during construction of the project. 

Safety Needs 
Peak weekend average daily traffic (ADT) to the Pier is approximately 3,667 vehicles, comprised of a 
mix of beach/amusement park patrons and service/delivery vehicles. However, the largest groups of 
bridge users by far are pedestrians and bicyclists accessing the Pier and boardwalk/beach access 
points from Ocean Avenue. Pier deck parking accommodates 277 vehicles. When Pier deck parking is 
full or during periods of high pedestrian usage, the bridge is closed to vehicular traffic and functions as a 
pedestrian/bicycle facility. It is notable that Pier usage is heavy not only in the summer months, but all 
year around. In fact, the second busiest time for Pier businesses and attendance is the Winter Holiday 
Season. During these high use times the bridge is not sufficiently wide enough to accommodate the 
pedestrians, bicycles, and vehicular traffic, causing safety concerns that have been documented by 
both the City of Santa Monica Police and Fire Departments. This situation exacerbates congestion at 
the Colorado Avenue/Ocean Avenue intersection and other intersections approaching the Pier during 
peak periods, often affecting traffic throughout the broader downtown area. This congestion has limited 
public access to the area as well as its recreational use. When pedestrian volume is high enough, many 
people are comfortable ignoring pedestrian indicators on the traffic signal in front of the Pier Sign and 
overflowing in to the roadway. Another existing point of pedestrian and vehicular conflict on the Pier is 
the pedestrian crosswalk across the Pier access road just prior to the vehicle turnaround and entrance 
to the Pier parking lot. 

Surrounding Land Use/Traffic Generators (especially effect on diesel traffic) 
Surrounding land uses include a mix of commercial, restaurant, retail, recreational, and residential uses. 
No surrounding land uses are associated with high levels of heavy-truck traffic. Figure 2-1 provides an 
illustration of surrounding land uses. 



PM Conformity Hot Spot Analysis – Project Summary for Interagency Consultation 

Version 5.0      February 26, 2013 

Opening Year:  Build and No Build LOS, AADT, % and # trucks, truck AADT of proposed facility  
Pier Bridge would have 0% heavy-truck traffic volumes. Please see Traffic Data attachment. 

RTP Horizon Year / Design Year:  Build and No Build LOS, AADT, % and # trucks, truck AADT of proposed 
facility 
Horizon year analysis was not performed, but Pier Bridge would continue to have 0% heavy truck traffic 
volumes.  

Opening Year:  If facility is an interchange(s) or intersection(s), Build and No Build cross-street AADT, % 
and #  trucks, truck AADT 
Surrounding intersection locations affected by traffic redistribution have a fleet mix of approximately 
97% passenger vehicle, 2% medium truck, and 1% heavy-truck. Please see Traffic Data attachment. 
 
RTP Horizon Year / Design Year: If facility is an interchange (s) or intersection(s), Build and No Build cross-
street AADT, % and # trucks, truck AADT 
Horizon year analysis was not performed, but surrounding intersection locations affected by traffic 
redistribution are expected to maintain a fleet mix of approximately 97% passenger vehicle, 2% medium 
truck, and 1% heavy-truck. 
 
Describe potential traffic redistribution effects of congestion relief (impact on other facilities) 
Build Alternative 3 (Locally Preferred Alternative) would relocate the Pier Bridge vehicular access from 
its current location of Colorado Boulevard to a new location at Moss Avenue (see Figure 1-4). Given 
that Pier Bridge traffic volumes are relatively low, traffic redistribution effects would be limited. 



PM Conformity Hot Spot Analysis – Project Summary for Interagency Consultation 

Version 5.0      February 26, 2013 

Comments/Explanation/Details (attach additional sheets as necessary) 
The United States Environmental Protection Agency (EPA) specifies in 40 CFR 93.123(b)(1) that only 
“projects of air quality concern” (POAQC) are required to undergo a PM2.5 and PM10 hot-spot analysis. 
EPA defines POAQCs as certain highway and transit projects that involve significant levels of diesel 
traffic or any other project that is identified by the PM2.5 SIP as a localized air quality concern. A 
discussion of the proposed project compared to POAQCs, as defined by 40 CFR 93.123(b)(1), is 
provided below: 

New or expanded highway projects that have a significant number of or significant increase in 
diesel vehicles. The project would involve the reconstruction of the Pier Bridge at the existing location 
under Build Alternatives 1 and 2. Build Alternative 3 would involve reconstruction of the Pier Bridge for 
primarily pedestrian and bicycle use as well as the construction of a new vehicular bridge at Moss 
Avenue. None of the three build alternatives would increase the parking capacity on the Pier or 
elsewhere in the project area, nor would they involve land use changes such that trip generation would 
increase. Diesel vehicle use would not change as a result of project implementation.  

Projects affecting intersections that are at LOS D, E, or F with a significant number of diesel 
vehicles or those that will change to LOS D, E, or F because of increased traffic volumes from a 
significant number of diesel vehicles related to the project. Under Build Alternative 3, Access 
Scenario 1 conditions in 2025, two of the five intersections operating at LOS D or worse—Ocean 
Avenue/Seaside Terrace and 4th Street/Interstate 10 (I-10) Eastbound On-Ramp—would experience 
significant traffic impacts relative to the No-Build conditions. Under Build Alternative 3, Access Scenario 
2 conditions in 2025, one of the six intersections operating at LOS D or worse—Ocean Avenue/Seaside 
Terrace—would experience significant traffic impacts relative to the No-Build conditions. Although the 
operational efficiency of intersections would deteriorate, this would result from trip redistribution to 
access the new Moss Avenue vehicle bridge rather than as a result of the generation of new trips. 
Because there would be no increase in parking capacity or land use changes adjacent to the Pier, no 
new trips would occur. Further, the lack of change to Pier-adjacent land uses would preclude the need 
for new delivery and other diesel vehicle use in the area. Therefore, although there would be some 
deterioration of operational traffic conditions, implementation of Alternative 3 would not increase the 
number of diesel vehicles operating in the area.  

New bus and rail terminals and transfer points that have a significant number of diesel vehicles 
congregating at a single location. The proposed project would be located near bus stops on Ocean 
Avenue, but no major congregation of buses occurs in the area. Furthermore, both the Santa Monica 
Big Blue Bus and Metro fleets use liquefied or compressed natural gas fuels rather than diesel fuels.  

Expanded bus and rail terminals and transfer points that significantly increase the number of 
diesel vehicles congregating at a single location. The proposed project would not expand any bus 
terminal, rail terminal, or related transfer point that would increase the number of diesel vehicles 
congregating at any single location. 

Projects in or affecting locations, areas, or categories of sites that are identified in the PM2.5- or 
PM10-applicable implementation plan or implementation plan submission, as appropriate, as 
sites of violation or possible violation. The project site is not in or affecting an area or location 
identified in any PM10 or PM2.5 implementation plan. The immediate project area is not considered to 
be a site of violation or possible violation. 

The discussion provided above indicates that the proposed project would not be considered a POAQC, 
as defined by 40 CFR 93.123(b)(1). Therefore, it is unlikely that the proposed project would generate 
new air quality violations, worsen existing violations, or delay attainment of national AAQS for PM2.5 
and PM10. 
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Figure 1-3
Build Alternative 1 & 2 Location Map
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

Project Turning Movements Forecasts -  (Alternative 3- Access 1)
FIGURE 5-1
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

Project Turning Movements Forecasts -  (Alternative 3- Access 2)
FIGURE 5-2
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Peak Hour Traffic Volumes And Lane Configurations
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FIGURE 7-1
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

Peak Hour Traffic Volumes And Lane Configurations
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FIGURE 7-2
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Peak Hour Traffic Volumes And Lane Configurations 
Future year (2025)/ No Project/ Alt 1./ Allt 2 Turning Movements Forecasts

FIGURE 8
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

Peak Hour Traffic Volumes And Lane Configurations
Future year (2025)- Alternative 3 (Access1)- Turning Movements Forecasts

FIGURE 9-1
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Weekend Midday Peak Hour (Weekday PM Peak Hour)

Peak Hour Traffic Volumes And Lane Configurations
Future year (2025)- Alternative 3 (Access2)- Turning Movements Forecasts

FIGURE 9-2
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V/C OR

DELAY

V/C DELAY LOS V/C DELAY LOS CHANGE

1 Pacific Coast Highway (PCH) & A Signal PM 1.069 ** F 1.071 ** F 0.002 No

California Incline A WKND 0.889 67 E 0.890 67 E 0 No

2 Pacific Coast Highway (PCH) & A TWSC PM 0.211 9 A 0.211 9 A 0 No

The Lot Exit A WKND 0.284 10 A 0.285 10 A 0 No

3 Appian Way & C TWSC PM 0.000 7 A 0.000 8 A 1 No

Moss Avenue C WKND 0.000 8 A 0.000 9 A 1 No

4 Appian Way & C AWSC PM na 8 A na 9 A 1 No

Seaside Terrace C WKND na 9 A na 10 B 1 No

5 Appian Way & A AWSC PM na 9 A na 9 A 0 No

Pico Boulevard A WKND na 11 B na 12 B 1 No

6 Ocean Avenue & A Signal PM 0.396 11 B 0.396 11 B 0 No

Broadway A WKND 0.428 10 A 0.428 10 A 0 No

7 Ocean Avenue & A Signal PM 0.436 43 D 0.340 32 C -11 No

Colorado Avenue A WKND 0.541 50 D 0.418 32 C -18 No

8 Ocean Avenue & A Signal PM 0.621 22 C 0.608 22 C 0 No

Moomat Ahiko Way A WKND 0.604 29 C 0.587 29 C 0 No

9 Ocean Avenue & A TWSC PM 0.267 36 E 0.552 51 F 15 Yes

Seaside Terrace A WKND 0.880 99 F 1.227 ** F 0.347 Yes

10 Ocean Avenue & A Signal PM 0.651 30 C 0.667 31 C 1 No

Olympic Boulevard A WKND 0.605 18 B 0.601 18 B 0 No

11 Ocean Avenue & A Signal PM 0.555 24 C 0.622 25 C 1 No

Pico Boulevard A WKND 0.510 31 C 0.506 31 C 0 No

12/13 2nd Street & A Signal PM 0.288 30 C 0.277 32 C 2 No

Colorado Avenue A WKND 0.317 33 C 0.302 35 C 2 No

14 Main Street & C Signal PM 0.331 14 B 0.241 13 B -1 No

Olympic Boulevard C WKND 0.355 14 B 0.349 13 B -1 No

15 Main Street & A Signal PM 0.481 31 C 0.488 32 C 1 No

Pico Boulevard A WKND 0.523 30 C 0.530 30 C 0 No

16 Mazatlan Drive C Signal PM 0.270 7 A 0.266 7 A 0 No

Olympic Boulevard C WKND 0.226 6 A 0.240 6 A 0 No

17 4th Street & A Signal PM 0.511 22 C 0.499 22 C 0 No

Colorado Avenue A WKND 0.463 23 C 0.444 22 C -1 No

18 4th Street & A Signal PM 0.920 44 D 0.891 39 D -5 No

I-10 Freeway Westbound Off-Ramp A WKND 0.611 25 C 0.571 24 C -1 No

19 4th Street & A Signal PM 0.764 41 D 0.787 45 D 4 No

I-10 Freeway Eastbound On-Ramp A WKND 1.023 79 E 1.046 88 F 9 Yes

20 4th Street & A Signal PM 0.596 28 C 0.617 29 C 1 No

Pico Boulevard A WKND 0.606 28 C 0.644 29 C 1 No

Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated.

A Arterial intersection

C Collector intersection

AWSC  All Way Stop Control

TWSC Two-Way Stop Control

NO. INTERSECTION        CLASS
Control

 Type

PEAK 

HOUR

TABLE 7-1

APPROVAL YEAR (2017) INTERSECTION LEVEL OF SERVICE AND IMPACT ANALYSIS 

Alternative 3-Access1

APPROVAL NO PROJECT 

(Alt 1 and Alt 2)

APPROVAL + PROJECT

(Alt 3-Access 1)
SIGNIFICANT 

IMPACT?



V/C OR

DELAY

V/C DELAY LOS V/C DELAY LOS CHANGE

1 Pacific Coast Highway (PCH) & A Signal PM 1.069 ** F 1.071 ** F 0.002 No

California Incline A WKND 0.889 67 E 0.890 67 E 0 No

2 Pacific Coast Highway (PCH) & A TWSC PM 0.211 9 A 0.211 9 A 0 No

The Lot Exit A WKND 0.284 10 A 0.285 10 A 0 No

3 Appian Way & C TWSC PM 0.000 7 A 0.000 8 A 1 No

Moss Avenue C WKND 0.000 8 A 0.000 9 A 1 No

4 Appian Way & C AWSC PM na 8 A na 9 A 1 No

Seaside Terrace C WKND na 9 A na 10 B 1 No

5 Appian Way & A AWSC PM na 9 A na 9 A 0 No

Pico Boulevard A WKND na 11 B na 12 B 1 No

6 Ocean Avenue & A Signal PM 0.396 11 B 0.396 11 B 0 No

Broadway A WKND 0.428 10 A 0.428 10 A 0 No

7 Ocean Avenue & A Signal PM 0.436 43 D 0.340 32 C -11 No

Colorado Avenue A WKND 0.541 50 D 0.418 32 C -18 No

8 Ocean Avenue & A Signal PM 0.621 22 C 0.608 22 C 0 No

Moomat Ahiko Way A WKND 0.604 29 C 0.587 29 C 0 No

9 Ocean Avenue & A TWSC PM 0.267 36 E 0.748 74 F 38 Yes

Seaside Terrace A WKND 0.880 99 F 1.478 ** F 0.598 Yes

10 Ocean Avenue & A Signal PM 0.651 30 C 0.669 37 D 7 No

Olympic Boulevard A WKND 0.605 18 B 0.624 20 B 2 No

11 Ocean Avenue & A Signal PM 0.555 24 C 0.614 24 C 0 No

Pico Boulevard A WKND 0.510 31 C 0.507 31 C 0 No

12/13 2nd Street & A Signal PM 0.288 30 C 0.277 32 C 2 No

Colorado Avenue A WKND 0.317 33 C 0.302 35 C 2 No

14 Main Street & C Signal PM 0.331 14 B 0.322 14 B 0 No

Olympic Boulevard C WKND 0.355 14 B 0.355 14 B 0 No

15 Main Street & A Signal PM 0.481 31 C 0.482 31 C 0 No

Pico Boulevard A WKND 0.523 30 C 0.530 30 C 0 No

16 Mazatlan Drive C Signal PM 0.270 7 A 0.269 7 A 0 No

Olympic Boulevard C WKND 0.226 6 A 0.240 6 A 0 No

17 4th Street & A Signal PM 0.511 22 C 0.499 22 C 0 No

Colorado Avenue A WKND 0.463 23 C 0.444 22 C -1 No

18 4th Street & A Signal PM 0.920 44 D 0.891 39 D -5 No

I-10 Freeway Westbound Off-Ramp A WKND 0.611 25 C 0.571 24 C -1 No

19 4th Street & A Signal PM 0.764 41 D 0.764 41 D 0 No

I-10 Freeway Eastbound On-Ramp A WKND 1.023 79 E 1.022 78 E -1 No

20 4th Street & A Signal PM 0.596 28 C 0.607 28 C 0 No

Pico Boulevard A WKND 0.606 28 C 0.623 28 C 0 No

Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated.

A Arterial intersection

C Collector intersection

AWSC  All Way Stop Control

TWSC Two-Way Stop Control

Control

 Type

PEAK 

HOUR

APPROVAL NO PROJECT

(Alt 1 and Alt 2)

APPROVAL + PROJECT

(Alt 3-Access 2)
SIGNIFICANT 

IMPACT?

TABLE 7-2

APPROVAL YEAR (2017) INTERSECTION LEVEL OF SERVICE AND IMPACT ANALYSIS 

Alternative 3-Access2

NO. INTERSECTION        CLASS



V/C OR

DELAY

V/C DELAY LOS V/C DELAY LOS CHANGE

1 Pacific Coast Highway (PCH) & A Signal PM 1.107 ** F 1.109 ** F 0.002 No

California Incline A WKND 1.014 87 F 1.011 86 F -1 No

2 Pacific Coast Highway (PCH) & A TWSC PM 0.211 9 A 0.211 9 A 0 No

The Lot Exit A WKND 0.284 10 A 0.285 10 A 0 No

3 Appian Way & C TWSC PM 0.000 7 A 0.000 8 A 1 No

Moss Avenue C WKND 0.000 8 A 0.000 9 A 1 No

4 Appian Way & C AWSC PM na 8 A na 9 A 1 No

Seaside Terrace C WKND na 10 A na 11 B 1 No

5 Appian Way & A AWSC PM na 9 A na 9 A 0 No

Pico Boulevard A WKND na 9 A na 10 A 1 No

6 Ocean Avenue & A Signal PM 0.394 11 B 0.393 11 B 0 No

Broadway A WKND 0.436 10 B 0.437 10 B 0 No

7 Ocean Avenue & A Signal PM 0.447 45 D 0.350 33 C -12 No

Colorado Avenue A WKND 0.559 55 D 0.437 33 C -22 No

8 Ocean Avenue & A Signal PM 0.638 22 C 0.625 22 C 0 No

Moomat Ahiko Way A WKND 0.640 29 C 0.623 30 C 1 No

9 Ocean Avenue & A TWSC PM 0.276 37 E 0.570 54 F 17 Yes

Seaside Terrace A WKND 0.950 121 F 1.324 240 F 0.374 Yes

10 Ocean Avenue & A Signal PM 0.654 32 C 0.670 33 C 1 No

Olympic Boulevard A WKND 0.652 20 B 0.648 20 C 0 No

11 Ocean Avenue & A Signal PM 0.619 24 C 0.628 25 C 1 No

Pico Boulevard A WKND 0.520 32 C 0.517 32 C 0 No

12/13 2nd Street & A Signal PM 0.447 35 D 0.434 35 D 0 No

Colorado Avenue A WKND 0.366 32 C 0.351 33 C 1 No

14 Main Street & C Signal PM 0.324 20 B 0.389 20 C 0 No

Olympic Boulevard C WKND 0.362 14 B 0.401 14 B 0 No

15 Main Street & A Signal PM 0.487 31 C 0.494 32 C 1 No

Pico Boulevard A WKND 0.519 31 C 0.528 31 C 0 No

16 Mazatlan Drive C Signal PM 0.247 7 A 0.269 7 A 0 No

Olympic Boulevard C WKND 0.226 6 A 0.240 6 A 0 No

17 4th Street & A Signal PM 0.527 23 C 0.515 23 C 0 No

Colorado Avenue A WKND 0.504 25 C 0.484 24 C -1 No

18 4th Street & A Signal PM 0.965 55 D 0.937 47 D -8 No

I-10 Freeway Westbound Off-Ramp A WKND 0.665 25 C 0.625 23 C -2 No

19 4th Street & A Signal PM 0.763 42 D 0.788 47 D 5 No

I-10 Freeway Eastbound On-Ramp A WKND 1.084 100 F 1.108 ** F 0.024 Yes

20 4th Street & A Signal PM 0.605 29 C 0.616 29 C 0 No

Pico Boulevard A WKND 0.605 30 C 0.633 31 C 1 No

Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated.

A Arterial intersection

C Collector intersection

AWSC  All Way Stop Control

TWSC Two-Way Stop Control

TABLE 8-1

FUTURE YEAR (2025) INTERSECTION LEVEL OF SERVICE AND IMPACT ANALYSIS 

Alternative 3-Access1

NO. INTERSECTION        CLASS
Control

 Type

PEAK 

HOUR

FUTURE NO PROJECT

(Alt 1 and Alt 2) 

FUTURE + PROJECT

(Alt 3-Access 1)
SIGNIFICANT 

IMPACT?



V/C OR

DELAY

V/C DELAY LOS V/C DELAY LOS CHANGE

1 1 Pacific Coast Highway (PCH) & A Signal PM 1.107 ** F 1.109 ** F 0.002 No

1 California Incline A WKND 1.014 87 F 1.011 86 F -1 No

2 1492285 Pacific Coast Highway (PCH) & A TWSC PM 0.211 9 A 0.211 9 A 0 No

1492285 The Lot Exit A WKND 0.284 10 A 0.285 10 A 0 No

3 1023808 Appian Way & C TWSC PM 0.000 7 A 0.000 10 B 3 No

1023808 Moss Avenue C WKND 0.000 8 A 0.000 13 B 5 No

4 158 Appian Way & C AWSC PM na 8 A na 9 A 1 No

158 Seaside Terrace C WKND na 10 A na 11 B 1 No

5 159 Appian Way & A AWSC PM na 9 A na 9 A 0 No

159 Pico Boulevard A WKND na 9 A na 10 A 1 No

6 170 Ocean Avenue & A Signal PM 0.394 11 B 0.393 11 B 0 No

170 Broadway A WKND 0.436 10 B 0.437 10 B 0 No

7 6 Ocean Avenue & A Signal PM 0.447 45 D 0.350 33 C -12 No

6 Colorado Avenue A WKND 0.559 55 D 0.437 33 C -22 No

8 7 Ocean Avenue & A Signal PM 0.638 22 C 0.625 22 C 0 No

7 Moomat Ahiko Way A WKND 0.640 29 C 0.623 30 C 1 No

9 177 Ocean Avenue & A TWSC PM 0.276 37 E 0.772 79 F 42 Yes

177 Seaside Terrace A WKND 0.950 121 F 1.596 ** F 0.646 Yes

10 674 Ocean Avenue & A Signal PM 0.654 32 C 0.672 40 D 8 No

674 Olympic Boulevard A WKND 0.652 20 B 0.672 22 C 2 No

11 8 Ocean Avenue & A Signal PM 0.619 24 C 0.619 24 C 0 No

8 Pico Boulevard A WKND 0.520 32 C 0.518 32 C 0 No

12/13 15 2nd Street & A Signal PM 0.447 35 D 0.434 35 D 0 No

15 Colorado Avenue A WKND 0.366 32 C 0.351 33 C 1 No

14 514 Main Street & C Signal PM 0.324 20 B 0.391 20 C 0 No

514 Olympic Boulevard C WKND 0.362 14 B 0.408 15 B 1 No

15 17 Main Street & A Signal PM 0.487 31 C 0.487 31 C 0 No

17 Pico Boulevard A WKND 0.519 31 C 0.525 31 C 0 No

16 176 Mazatlan Drive C Signal PM 0.247 7 A 0.270 7 A 0 No

176 Olympic Boulevard C WKND 0.226 6 A 0.240 6 A 0 No

17 34 4th Street & A Signal PM 0.527 23 C 0.515 23 C 0 No

34 Colorado Avenue A WKND 0.504 25 C 0.484 24 C -1 No

18 35 4th Street & A Signal PM 0.965 55 D 0.937 47 D -8 No

35 I-10 Freeway Westbound Off-Ramp A WKND 0.665 25 C 0.625 23 C -2 No

19 36 4th Street & A Signal PM 0.763 42 D 0.763 42 D 0 No

36 I-10 Freeway Eastbound On-Ramp A WKND 1.084 100 F 1.086 98 F -2 No

20 37 4th Street & A Signal PM 0.605 29 C 0.606 29 C 0 No

37 Pico Boulevard A WKND 0.605 30 C 0.621 30 C 0 No

Notes:

* Average stopped delay per vehicle, in seconds.

** Indicates oversaturated conditions. Delay cannot be calculated.

A Arterial intersection

C Collector intersection

AWSC  All Way Stop Control

TWSC Two-Way Stop Control

Control

 Type

PEAK 

HOUR

FUTURE NO PROJECT

(Alt 1 and Alt 2) 

FUTURE + PROJECT

(Alt 3-Access 2)
SIGNIFICANT 

IMPACT?

TABLE 8-2

FUTURE YEAR (2025) INTERSECTION LEVEL OF SERVICE AND IMPACT ANALYSIS 

Alternative 3-Access2

NO. INTERSECTION        CLASS



Appendix E Re-Entrained 
Road Dust Calculations and EPA 
AP-42, Section 13.2.1  
(Re-entrained Dust Emissions 
Computation Documentation) 



Interim Guidance Update on Mobile Source Air Toxic Analysis in NEPA ‐ Appendix C

Sec. 1502.22 INCOMPETE OR UNAVAILABLE INFORMATION

When an agency is evaluating reasonably foreseeable significant adverse effects on the human
environment in an environmental impact statement and there is incomplete or unavailable information,
the agency shall always make clear that such information is lacking.

a. If the incomplete information relevant to reasonably foreseeable significant adverse impacts is
essential to a reasoned choice among alternatives and the overall costs of obtaining it are not
exorbitant, the agency shall include the information in the environmental impact statement.

b. If the information relevant to reasonably foreseeable significant adverse impacts cannot be
obtained because the overall costs of obtaining it are exorbitant or the means to obtain it are
not known, the agency shall include within the environmental impact statement:
1. a statement that such information is incomplete or unavailable;

2. a statement of the relevance of the incomplete or unavailable information to evaluating
reasonably foreseeable significant adverse impacts on the human environment;

3. a summary of existing credible scientific evidence which is relevant to evaluating the
reasonably foreseeable significant adverse impacts on the human environment; and

4. the agency's evaluation of such impacts based upon theoretical approaches or research
methods generally accepted in the scientific community.  For the purposes of this
section, "reasonably foreseeable" includes impacts that have catastrophic
consequences, even if their probability of occurrence is low, provided that the analysis
of the impacts is supported by credible scientific evidence, is not based on pure
conjecture, and is within the rule of reason.

c. The amended regulation will be applicable to all environmental impact statements for which a
Notice to Intent (40 CFR 1508.22) is published in the Federal Register on or after May 27, 1986.
 For environmental impact statements in progress, agencies may choose to comply with the
requirements of either the original or amended regulation.

INCOMPLETE OR UNAVAILABLE INFORMATION FOR PROJECTSPECIFIC MSAT
HEALTH IMPACTS ANALYSIS

In FHWA's view, information is incomplete or unavailable to credibly predict the projectspecific health
impacts due to changes in MSAT emissions associated with a proposed set of highway alternatives. The
outcome of such an assessment, adverse or not, would be influenced more by the uncertainty introduced
into the process through assumption and speculation rather than any genuine insight into the actual
health impacts directly attributable to MSAT exposure associated with a proposed action.

The U.S. Environmental Protection Agency (EPA) is responsible for protecting the public health and
welfare from any known or anticipated effect of an air pollutant. They are the lead authority for
administering the Clean Air Act and its amendments and have specific statutory obligations with respect
to hazardous air pollutants and MSAT. The EPA is in the continual process of assessing human health
effects, exposures, and risks posed by air pollutants. They maintain the Integrated Risk Information
System (IRIS), which is "a compilation of electronic reports on specific substances found in the
environment and their potential to cause human health effects" (EPA, http://www.epa.gov/iris/). Each
report contains assessments of noncancerous and cancerous effects for individual compounds and
quantitative estimates of risk levels from lifetime oral and inhalation exposures with uncertainty
spanning perhaps an order of magnitude. 

Other organizations are also active in the research and analyses of the human health effects of MSAT,
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including the Health Effects Institute (HEI). Two HEI studies are summarized in Appendix D of FHWA's
Interim Guidance Update on Mobile source Air Toxic Analysis in NEPA Documents. Among the adverse
health effects linked to MSAT compounds at high exposures are; cancer in humans in occupational
settings; cancer in animals; and irritation to the respiratory tract, including the exacerbation of asthma.
Less obvious is the adverse human health effects of MSAT compounds at current environmental
concentrations (HEI, http://pubs.healtheffects.org/view.php?id=282) or in the future as vehicle
emissions substantially decrease (HEI, http://pubs.healtheffects.org/view.php?id=306).

The methodologies for forecasting health impacts include emissions modeling; dispersion modeling;
exposure modeling; and then final determination of health impacts  each step in the process building on
the model predictions obtained in the previous step. All are encumbered by technical shortcomings or
uncertain science that prevents a more complete differentiation of the MSAT health impacts among a set
of project alternatives.  These difficulties are magnified for lifetime (i.e., 70 year) assessments,
particularly because unsupportable assumptions would have to be made regarding changes in travel
patterns and vehicle technology (which affects emissions rates) over that time frame, since such
information is unavailable.

It is particularly difficult to reliably forecast 70year lifetime MSAT concentrations and exposure near
roadways; to determine the portion of time that people are actually exposed at a specific location; and
to establish the extent attributable to a proposed action, especially given that some of the information
needed is unavailable.

There are considerable uncertainties associated with the existing estimates of toxicity of the various
MSAT, because of factors such as lowdose extrapolation and translation of occupational exposure data
to the general population, a concern expressed by HEI (http://pubs.healtheffects.org/view.php?id=282
). As a result, there is no national consensus on air doseresponse values assumed to protect the public
health and welfare for MSAT compounds, and in particular for diesel PM. The EPA
(http://www.epa.gov/risk/basicinformation.htm#g ) and the HEI
(http://pubs.healtheffects.org/getfile.php?u=395) have not established a basis for quantitative risk
assessment of diesel PM in ambient settings.

There is also the lack of a national consensus on an acceptable level of risk. The current context is the
process used by the EPA as provided by the Clean Air Act to determine whether more stringent controls
are required in order to provide an ample margin of safety to protect public health or to prevent an
adverse environmental effect for industrial sources subject to the maximum achievable control
technology standards, such as benzene emissions from refineries. The decision framework is a twostep
process. The first step requires EPA to determine an "acceptable" level of risk due to emissions from a
source, which is generally no greater than approximately 100 in a million.  Additional factors are
considered in the second step, the goal of which is to maximize the number of people with risks less
than 1 in a million due to emissions from a source. The results of this statutory twostep process do not
guarantee that cancer risks from exposure to air toxics are less than 1 in a million; in some cases, the
residual risk determination could result in maximum individual cancer risks that are as high as
approximately 100 in a million. In a June 2008 decision, the U.S. Court of Appeals for the District of
Columbia Circuit upheld EPA's approach to addressing risk in its two step decision framework.
Information is incomplete or unavailable to establish that even the largest of highway projects would
result in levels of risk greater than deemed acceptable.

Because of the limitations in the methodologies for forecasting health impacts described, any predicted
difference in health impacts between alternatives is likely to be much smaller than the uncertainties
associated with predicting the impacts. Consequently, the results of such assessments would not be
useful to decision makers, who would need to weigh this information against project benefits, such as
reducing traffic congestion, accident rates, and fatalities plus improved access for emergency response,
that are better suited for quantitative analysis.

Due to the limitations cited, a discussion such as the example provided in this Appendix (reflecting any
local and projectspecific circumstances), should be included regarding incomplete or unavailable
information in accordance with Council on Environmental Quality (CEQ) regulations [40 CFR 1502.22(b)].
The FHWA Headquarters and Resource Center staff Victoria Martinez (787) 7665600 X231, Bruce
Bender  (202) 3662851, and Michael Claggett (505) 8202047, are available to provide guidance and
technical assistance and support.

Back to Memo.
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Human epidemiology and animal toxicology experiments indicate that many chemicals or mixtures
termed air toxics have the potential to impact human health. As toxicology, epidemiology and air
contaminant measurement techniques have improved over the decades, scientists and regulators have
increased their focus on the levels of each chemical or material in the air in an effort to link potential
exposures with potential health effects. The EPA's list of 21 mobile source toxics represents their
prioritization of these chemicals or materials for further study and evaluation. The EPA's strategy for
evaluating air toxic compounds effects is focused on both national trends and local impacts. The FHWA
has embarked on an air toxics research program with the intent of understanding the mobile source
contribution and its impact on local and national air quality. Several of studies either initiated or
supported by FHWA are described below1.

Air toxics emissions from mobile sources have the potential to impact human health and often represent
a regulatory agency concern. The FHWA has responded to this concern by developing an integrated
research program to answer the most important transportation community questions related to air
toxics, human health, and the NEPA process. To this end, FHWA has performed, funded or is currently
managing several research projects. Many of these projects are based on an Air Toxics Research
Workplan that provides a roadmap for agency research efforts2.  These efforts include:

THE NATIONAL NEAR ROADWAY MSAT STUDY

The FHWA, in conjunction with the EPA and a consortium of State departments of transportation, studied
the concentration and physical behavior of MSAT and mobile source PM 2.5 in Las Vegas, Nevada and
Detroit, Michigan. The study criteria dictated that the study site be open to traffic and have 150,000
Annual Average Daily Traffic or more. These studies were intended to provide knowledge about the
dispersion of MSAT emissions with the ultimate goal of enabling more informed transportation and
environmental decisions at the projectlevel. These studies are unique in that the monitored data was
collected for the entire year. The Las Vegas, NV report revealed there are a large number of influences in
this urban setting and researchers must look beyond the roadway to find all the sources in the near road
environment. Additionally, in Las Vegas, meteorology played a large role in the concentrations measured
in the near road study area. More information is available at
http://www.fhwa.dot.gov/environment/air_quality/air_toxics/research_and_analysis/mobile_source_air_toxics/

TRAFFICRELATED AIR POLLUTION

Going One Step Beyond: A Neighborhood Scale Air Toxics Assessment in North Denver (The
Good Neighbor Project)

In 2007, the Denver Department of Environmental Health (DDEH) issued a technical report entitled Going
One Step Beyond: A Neighborhood Scale Air Toxics Assessment in North Denver (The Good Neighbor
Project). This research project was funded by FHWA. In this study, DDEH conducted a neighborhood
scale air toxics assessment in North Denver, which includes a portion of the proposed I70 East project
area. Residents in this area have been very concerned about both existing health effects in their
neighborhoods (from industrial activities, hazardous waste sites, and traffic) and potential health
impacts from changes to I70.

The study was designed to compare modeled levels of the six priority MSATs identified in FHWA's 2006
guidance with measurements at existing MSAT monitoring sites in the study area. MOBILE6.2 emissions
factors and the ISC3ST dispersion model were used (some limited testing of the CALPUFF model was
also performed). Key findings include:  1) modeled mean annual concentrations from highways were well
below estimated Integrated Risk Information System (IRIS) cancer and noncancer risk values for all six
MSAT; 2) modeled concentrations dropped off sharply within 50 meters of roadways; 3) modeled MSAT
concentrations tended to be higher along highways near the Denver Central Business District (CBD) than
along the I70 East corridor (in some cases, they were higher within the CBD itself, as were the
monitored values); and 4) dispersion model results were generally lower than monitored concentrations
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but within a factor of two at all locations. 

Mobile Source Air Toxic Hot Spot

Given concerns about the possibility of MSAT exposure in the near road environment, The Health Effects
Institute (HEI) dedicated a number of research efforts at trying to find a MSAT “hotspot.” In 2011 three
studies were published that tested this hypothesis. In general the authors confirm that while highways
are a source of air toxics, they were unable to find that highways were the only source of these
pollutants and determined that near road exposures were often no different or no higher than
background or ambient levels of exposure, and hence no true hot spots were identified. These links
provide additional information http://pubs.healtheffects.org/getfile.php?u=659 page 137,
http://pubs.healtheffects.org/getfile.php?u=656 page 143, and
http://pubs.healtheffects.org/getfile.php?u=617 page 87, where monitored onroad emissions were
higher than emission levels monitored near road residences, but the issue of hot spot was not ultimately
discussed.

TrafficRelated Air Pollution: A Critical Review of the Literature on Emissions, Exposure, and
Health Effects

In January 2010, HEI released Special Report #17, investigating the health effects of traffic related air
pollution. The goal of the research was to synthesize available information on the effects of traffic on
health. Researchers looked at linkages between:  (1) traffic emissions (at the tailpipe) with ambient air
pollution in general, (2) concentrations of ambient pollutants with human exposure to pollutants from
traffic, (3) exposure to pollutants from traffic with humanhealth effects and toxicologic data, and (4)
toxicologic data with epidemiological associations. Challenges in making exposure assessments, such as
quality and quantity of emissions data and models, were investigated, as was the appropriateness of the
use of proximity as an exposureassessment model. Overall, researchers felt that there was “sufficient”
evidence for causality for the exacerbation of asthma. Evidence was “suggestive but not sufficient” for
other health outcomes such as cardiovascular mortality and others. Study authors also note that past
epidemiologic studies may not provide an appropriate assessment of future health associations as
vehicle emissions are decreasing overtime. The report is available from HEI's website at
http://www.healtheffects.org/. The FHWA provides financial support to HEI's research work.

HEI SPECIAL REPORT #16

In November 2007, the HEI published Special Report #16:  MobileSource Air Toxics:  A Critical Review
of the Literature on Exposure and Health Effects. The purpose of this Report was to accomplish the
following tasks:

Use information from the peerreviewed literature to summarize the health effects of exposure
to the 21 MSATs defined by the EPA in 2001;
Critically analyze the literature for a subset of priority MSAT; and
Identify and summarize key gaps in existing research and unresolved questions about the
priority MSAT.

The HEI chose to review literature for acetaldehyde, acrolein, benzene, 1,3butadiene, formaldehyde,
naphthalene, and polycyclic organic matter (POM). Diesel exhaust was included, but not reviewed in this
study since it had been reviewed by HEI and EPA recently. In general, the Report concluded that the
cancer health effects due to mobile sources are difficult to discern since the majority of quantitative
assessments are derived from occupational cohorts with high concentration exposures and some cancer
potency estimates are derived from animal models. The Report suggested that substantial
improvements in analytical sensitively and specificity of biomarkers would provide better linkages
between exposure and health effects. Noncancer endpoints were not a central focus of most research,
and therefore require further investigation. Subpopulation susceptibility also requires additional
evaluation. The study is available from HEI's website at http://www.healtheffects.org/.

KANSAS CITY PM CHARACTERIZATION STUDY (KANSAS CITY STUDY)

This study was initiated by EPA to conduct exhaust emissions testing on 480 lightduty, gasoline vehicles
in the Kansas City Metropolitan Area (KCMA). Major goals of the study included characterizing PM
emissions distributions of a sample of gasoline vehicles in Kansas City; characterizing gaseous and PM
toxics exhaust emissions; and characterizing the fraction of high emitters in the fleet. In the process,
sampling methodologies were evaluated. Overall, results from the study were used to populate
databases for the MOVES emissions model. The FHWA was one of the research sponsors. This study is
available on EPA's website at: http://www.epa.gov/otaq/emissionfactors
research/documents/420r08009.pdf
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ESTIMATING THE TRANSPORTATION CONTRIBUTION TO PARTICULATE MATTER POLLUTION
(AIR TOXICS SUPERSITE STUDY)

The purpose of this study was to improve understanding of the role of highway transportation sources in
particulate matter (PM) pollution. In particular, it was important to examine uncertainties, such as the
effects of the spatial and temporal distribution of travel patterns, consequences of vehicle fleet mix and
fuel type, the contribution of vehicle speed and operating characteristics, and influences of geography
and weather.  The fundamental methodology of the study was to combine EPA researchgrade air quality
monitoring data in a representative sample of metropolitan areas with traffic data collected by State
departments of transportation (DOTs) and local governments.

Phase I of the study, the planning and data evaluation stage, assessed the characteristics of EPA's
ambient PM monitoring initiatives and recruited State DOTs and local government to participate in the
research. After evaluating and selecting potential metropolitan areas based on the quality of PM and
traffic monitoring data, nine cities were selected to participate in Phase II. The goal of Phase II was to
determine whether correlations could be observed between traffic on highway facilities and ambient PM
concentrations.  The Phase I report was published in September 2002. Phase II included the collection of
traffic and air quality data and data analysis. Ultimately, six cities participated:  New York City
(Queens), Baltimore, Pittsburgh, Atlanta, Detroit and Los Angeles.

In Phase II, air quality and traffic data were collected. The air quality data was obtained from EPA AIRS
AQS system, Supersite personnel, and NARSTO data archive site. Traffic data included ITS (roadway
surveillance), Coverage Counts (routine traffic monitoring) and Supplemental Counts (specifically for
research project). Analyses resulted in the conclusion that only a weak correlation existed between
PM2.5 concentrations and traffic activity for several of the sites. The existence of general trends
indicates a relationship, which however is primarily unquantifiable. Limitations of the study include the
assumption that traffic sources are close enough to ambient monitors to provide sufficiently strong
source strength, that vehicle activity is an appropriate surrogate for mobile emissions, and lack of
knowledge of other factors such as nontraffic sources of PM and its precursors. A paper documenting
the work of Phase II was presented at the 2004 Emissions Inventory Conference and is available at
http://www.epa.gov/ttn/chief/conference/ei13/mobile/black.pdf.

1 The information provided here is an update to research work discussed in the 2009 release of this
interim guidance.  The current title of each research activity is followed by the title used to describe the
activity previously.

2 Available at
http://www.fhwa.dot.gov/environment/air_quality/air_toxics/research_and_analysis/workplan/index.cfm

Back to Memo.

http://www.epa.gov/ttn/chief/conference/ei13/mobile/black.pdf
http://www.fhwa.dot.gov/environment/air_quality/air_toxics/research_and_analysis/workplan/index.cfm
http://www.fhwa.dot.gov/environment/air_quality/air_toxics/policy_and_guidance/aqintguidmem.cfm
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Summary 
The City of Santa Monica and the California Department of Transportation (Caltrans) are 
proposing replacement of the Santa Monica Pier Bridge (Pier Bridge). The primary purpose and 
objective of the proposed project is to provide a bridge that is structurally sound and seismically 
resistant, with safe and adequate access for all users, including pedestrians, bicyclists, 
motorists, and emergency vehicles. 

The proposed project would include replacement of the existing structurally deficient Pier Bridge 
with a safer multi-modal bridge that meets current seismic and Americans with Disabilities Act 
(ADA) standards. Bridge replacement would also include improvements at the west and east 
bridge approaches and on the Santa Monica Pier.  

The proposed action and the project alternatives have been developed to meet the identified 
purpose and need of the project while avoiding or minimizing environmental impacts. The 
alternatives are Alternative 1, Alternative 2, Alternative 3, and the No-Build Alternative. 

Habitat evaluations for special-status plant and animal species as well as depleted natural 
communities were conducted on site within a 500-foot buffer around the project area (i.e., 
Biological Study Area [BSA]). Potential suitable habitat for several special-status birds, bats, 
plants, and invertebrates exists within the BSA. Focused surveys for rare plants and general 
habitat assessments for special-status animal species were not conducted because of lack of 
suitable habitat. No impacts on any special-status species are anticipated with implementation 
of avoidance and minimization measures. Table S-1 summarizes the biological resources that 
could be affected by the proposed project and required avoidance, minimization, and mitigation 
measures. 

Table S-1. Biological Resources Potentially Affected by the Proposed Project and 
Associated Avoidance, Minimization, and Mitigation Measures 

Biological Resource Impact  
Avoidance, Minimization, 
and/or Mitigation Measures 

Nesting birds Potential direct impacts and 
disturbance 

BIO-3, BIO-4, BIO-7 

Special-status bats Potential direct impacts and 
disturbance 

BIO-3 and BIO-4 

Rare plants Potential disturbance BIO-1 
Invasive species Potential spread BIO-5 and BIO-6 
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The permits, reviews, and approvals necessary for the proposed project are listed in Table S-2. 

Table S-2. Summary of Anticipated Project Permitting 

Agency Permit/Approval Status 
California Coastal Commission 
through Santa Monica Local 
Coastal Program 

Coastal Development 
Permit 

Application to be submitted 
following federal document 
adoption. 
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1 – Introduction 
This Natural Environment Study – Minimal Impacts (NES-MI) describes existing biological 
environment and conditions and examines how the proposed Santa Monica Bridge 
Replacement Project may affect the biological environment. This report provides technical 
analysis in support of the project environmental document concerning plants, animals, and 
natural communities that may be affected by the proposed project. 

1.1 Project History 

The City of Santa Monica (City) and the California Department of Transportation (Caltrans) are 
proposing replacement of the Santa Monica Pier Bridge (Pier Bridge). The proposed project 
would be subject to both the California Environmental Quality Act (CEQA) and the federal 
National Environmental Policy Act (NEPA). The City of Santa Monica is the lead agency under 
CEQA, and Caltrans is the lead agency under NEPA. Figure 1 shows the regional location and 
project vicinity. 

The Pier Bridge, constructed in 1939, is approximately 490 feet long, extending west from the 
intersection of Ocean Avenue and Colorado Avenue to the Santa Monica Pier (Pier) in the City 
of Santa Monica. The proposed project would include replacement of the existing structurally 
deficient Pier Bridge with a new multi-modal bridge to meet current seismic and Americans with 
Disabilities Act (ADA) standards.  

1.1.1 Project Purpose and Need 

The primary purpose and objective of the proposed project is to provide a bridge that is 
structurally sound and seismically resistant, with adequate and safe access for all users, 
including pedestrians, bicyclists, motorists, and emergency vehicles. The proposed project 
seeks to achieve the objectives while preserving the historic character of the Pier and adjacent 
historic structures, including the Pier entrance sign, and maintaining continuous access to the 
Pier for all users. This includes maintaining City and Pier business operations during 
construction. 

This project is included in the 2015 Federal Statewide Transportation Improvement Program 
and proposed for funding under the Highway Bridge Program (HBP). The Pier Bridge qualifies 
for replacement under the HBP and is eligible for Toll-Credit funding as well. It is also included 
in the Southern California Association of Governments 2015 Regional Transportation 
Plan/Sustainable Communities Strategy.  



Caltrans and the City of Santa Monica 
 

1 – Introduction 
 

 
Santa Monica Pier Bridge Replacement Project 
NES-MI 1-2 February 2016 

ICF 0061.13 
 

1.2 Project Description 

The proposed project would include replacement of the existing structurally deficient Pier Bridge 
with a safer multi-modal bridge to meet current seismic and ADA standards. Bridge replacement 
would also include improvements at the west and east bridge approaches and on the Pier.  

This section below describes the proposed action and the project alternatives that have been 
developed to meet the identified purpose and need of the project while avoiding or minimizing 
environmental impacts. The alternatives are Alternative 1, Alternative 2, Alternative 3, and the 
No-Build Alternative. 

1.2.1 No-Build Alternative 

Under the No-Build Alternative, replacement of the structurally deficient Pier Bridge would not 
occur. The use of the existing bridge structure by pedestrians, bicyclists, and motorists would 
continue as it does today. The No-Build Alternative serves as a baseline to measure the build 
alternatives against, including their potential environmental impacts. 

1.2.2 Build Alternatives 

Three build alternatives are being considered: 

 Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary 
Vehicle Access Bridge on Moss Avenue during Construction 

 Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary 
Vehicle Access Ramp North of the Pier and the Existing Bridge during Construction 

 Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement Bridge 
for Pedestrian, Bicycle, Emergency, and Limited Access at the Existing Alignment and New 
Permanent Vehicle-Only Bridge at Moss Avenue 

The build alternatives are described in greater detail in the project Environmental Document.



Project Site

Topanga
State
Park

Los AngelesLos Angeles
InternationalInternational

AirportAirport

Santa MonicaSanta Monica
MunicipalMunicipal

AirportAirport

ST90

ST1

ST187

ST42

ST27

ST2

§̈¦105

§̈¦10

§̈¦405

BeverlyBeverly
HillsHills

PacificPacific
PalisadesPalisades

SantaSanta
MonicaMonica

VeniceVenice

Santa
Monica Bay Marina

del Rey

Figure 1
Regional Vicinity Map

Santa Monica Bridge Replacement

±
Source: ESRI StreetMap 

North America (2010)

0 1 20.5

Miles

San Bernardino

Riverside

San Diego

Orange

Los Angeles

Kern

P a c i f i c
O c e a n

USA
MEXICO

K:\
Irv

ine
\G

IS
\P

roj
ec

ts\
TY

LIN
\00

06
1_

13
\m

ap
do

c\F
ig0

1_
Re

gio
na

l_V
icin

ity.
mx

d D
ate

: 8
/4/

20
14

  2
51

19





 
Santa Monica Pier Bridge Replacement Project 
NES-MI 2-1 February 2016 

ICF 0061.13 
 

2 – Study Methods 

2.1 Report Terminology 

The biological study area (BSA) is the area that was evaluated for biological resources. It 
consists of the work area footprint of the proposed project and up to a 500-foot buffer. The 
terms proposed project, project area, and project impact area are defined as the area that has 
been proposed for direct impact, including permanent and temporary impacts. This is the area 
where construction will take place and also includes staging, storage, and access areas.  

2.2 Literature Search 

The California Natural Diversity Database (CNDDB) (California Department of Fish and Wildlife 
[CDFW] 2015) and the California Native Plant Society’s (CNPS) Electronic Inventory (CNPS 
2015) were queried for plants, animals, and natural communities in California that have special 
regulatory or management status and could occur in the vicinity of the BSA (See Appendix A for 
summary report). Specifically, the database searches were conducted for lands that occur on 
the U.S. Geological Survey (USGS) 7.5-minute quadrangle map on which the BSA appears 
(Beverly Hills) and the surrounding or adjacent quadrangles (Topanga, Canoga Park, Van Nuys, 
Burbank, Hollywood, Inglewood, and Venice). A complete list of the plant and animal species 
(including scientific nomenclature, regulatory status, and habitat requirements) and natural 
communities that were reviewed for the proposed project is provided in Tables 1 through 3 of 
Appendix D. Furthermore, official U.S. Fish and Wildlife Service (USFWS) Information, 
Planning, and Conservation System (IPaC) species lists (USFWS 2015) were obtained on 
February 12, 2016 (Appendix B). 

2.3 Project Area Evaluation 

Prior to project evaluations, potentially relevant reference literature and natural resource 
databases were reviewed to determine the potential value of the BSA to biological resources 
and habitat resources with special status or resource value. Specific information for the BSA 
was developed in part through careful general field evaluations of aerial imagery in Google 
Earth (Google Earth 2015). The field evaluations determined what type of focused evaluations 
and/or surveys would be necessary within the BSA. A site visit was conducted on February 15, 
2016 by ICF Biologist Shannon Crossen. During the site visit the entire BSA for each Alternative 
was carefully walked and surveyed for all potential biological resources and potential habitats 
(See photo log in Appendix C). 

2.4 Regulatory Requirements 

Listed below are the relevant regulations for protecting biological resources that are applicable 
to the proposed project based on literature searches and project area evaluations. 
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2.4.1 Federal Requirements 

 National Environmental Policy Act 

 Clean Water Act, Sections 401 and 404 

 Federal Endangered Species Act 

 Migratory Bird Treaty Act 

 Executive Order 11990—Protection of Wetlands 

 Executive Order 13112—Invasive Species 

2.4.2 State Requirements 

 California Environmental Quality Act 

 California Fish and Game Code Sections 1600–1616 

 Porter-Cologne Water Quality Control Act 

 Coastal Zone Management Act 

 California Endangered Species Act 

 California Fish and Game Code (Sections 3503, 3503.5, 3505, 3800, and 3801.6) 

2.5 Studies Required 

No focused species-specific surveys were required because of the lack of suitable habitat in the 
project area. All general habitat evaluations and site evaluations were initially conducted with 
use of aerial imagery review at various scales to evaluate carefully the BSA in Google Earth 
(Google Earth 2015). In addition, a site visit focused on general flora, fauna, and habitat 
assessments of the BSA was conducted on February 15th 2016. 

2.6 Agency Coordination and Professional Contacts 

IPaC Species lists were obtained on February 12, 2016. 

2.7 Limitations That May Influence Results 

Several areas were not accessible in the BSA due to private property ownership. For these 
areas, surveys were conducted from a distance with the aid of binoculars if needed. However, 
given the highly developed and urbanized nature of the project area in the BSA as well as the 
experience and qualifications of the biologist who was involved in the evaluations, these 
limitations are not expected to influence the results strongly or considerably modify the findings 
of this study.
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3 – Results: Environmental Setting 
The environmental setting within the BSA consists primarily of developed and urbanized areas, 
which are dominated by paved roads, bridges, parking lots, and ornamental landscaped areas 
(nonnative vegetation). A public beach on the western edge of the BSA contains sandy beach 
habitat. The main streets, Pier Bridge, and sandy beach habitat all experience high volume of 
foot traffic by beach visitors, making this an extensively human-dominated landscape. 

3.1 Description of the Existing Biological and Physical Conditions in 
Study Area 

This section describes the existing biological and physical conditions of the project site BSA and 
the surrounding area. The BSA and project impact areas for each alternative are depicted in 
Figures 2 through 4. 

3.1.1 Physical Conditions 

The BSA is located within and adjacent to Santa Monica State Beach at the Santa Monica Pier 
entrance, adjacent to the Pacific Ocean. 

Topography 

The topography of the BSA is generally flat, ranging from 15 to 30 feet above mean sea level. 

Soils 
No soil data are available for the BSA, but adjacent soil profiles for the sandy beach habitat 
consist of Abaft-Beaches associations with 0% to 5% slopes. These are classified as dune 
landforms and beaches, respectively (U.S. Department of Agriculture, Natural Resources 
Conservation Service 2015). 

Hydrology 

The BSA is located within the Santa Monica Bay Hydrologic Unit (HU). This HU contains Santa 
Monica Bay and nearby portions of its tributaries. 

3.1.2 Biological Conditions in the Study Area 

The BSA is dominated by urban development, consisting of developed roadways, public parks 
and beaches, residences, and public access areas. No natural biological communities are 
present in the BSA. 
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Natural Communities and Vegetation 
No natural vegetation communities exist within the BSA. Vegetation within the BSA consists of 
non-native ornamental landscape vegetation along the roadways, on residential properties, and 
in public access areas. 

Wildlife 

The potential for wildlife in the BSA is primarily limited to bat and bird roosting and nesting 
habitat that exists at the Pier Bridge and in the ornamental vegetation within the BSA (e.g., palm 
trees). Bridge hinges and wooden pier rafters may provide nesting and/or roosting habitat for 
bats and birds, and bridge/pier surfaces may serve as potential nesting habitat for birds. Trees 
may provide both nesting and roosting habitat for bats and birds. Evidence of current nesting 
was observed within the existing bridge hinges, wooden pier rafters, and on light fixtures in the 
wooden pier pedestrian/bike path during site visit evaluations (nesting material observed, white 
wash below nesting material; see Appendix C for Photo Log). No sign of bat roosting was 
observed (e.g., urine staining, guano, vocalizations). 

Wildlife species observed during the site visit included rock pigeon (Columba livia) and gull 
species (Larus spp.). 

Aquatic Resources 

Aquatic resources under the jurisdiction of USACE, RWQCB, CDFW, and CCC were evaluated 
in the BSA. Aquatic resources in the form of intertidal marine waters are located at the very 
edge of the western portion of the BSA. These waters are subject to the jurisdiction of USACE, 
RWQCB, and CCC. Because no encroachment or impacts on these waters would occur, no 
delineation of waters was conducted. These would be completely avoided during all project-
related work. 

Invasive Species 

Invasive plant species occur within the BSA as ornamental landscape vegetation. Invasive plant 
species observed within the BSA include Pride of Madeira (Echium candicans) and 
Mexican/Washington fan palm (Washingtonia robusta). 

Habitat Connectivity 

Because of the urban and highly developed environment in the BSA, as well as the absence of 
natural habitat connectivity features, the BSA does not support any significant wildlife or habitat 
connectivity.  



Figure 2
Alternative 1 - Biological Study Area

Santa Monica Bridge Replacement

K:\
Irv

ine
\G

IS\
Pr

oje
cts

\TY
LIN

\00
06

1_
13

\m
ap

do
c\B

io\
Fig

ure
_2

_A
lte

rna
tiv

e_
1_

BS
A.m

xd
 D

ate
: 6

/3/
20

15
  3

55
28

Legend
Biological Study Area
Pier Widening
Pave Marker
Centerline
Concrete
Reconstructed Retaining Wall

±
Source: USGS Topography -

Beverly Hills; Topanga

0 200100

Feet

1 inch = 300 ft

#





Figure 3
Alternative 2 - Biological Study Area
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Figure 4
Alternative 3 - Biological Study Area
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Regional Species, Habitats, and Natural Communities of Concern 

More than 60 special-status plant species, 50 animal species, and seven depleted natural 
communities are known to occur within the project region based on database searches. A list of 
these species and vegetation communities, as well as habitat requirements, regulatory status, 
and potential to occur within the BSA, is provided in Appendix D, Tables 1 through 3. 
Determinations for likelihood of occurrence are based on the presence of suitable habitat, 
quality of habitat, geographic range, elevation, and species-specific tolerances to disturbances 
within the BSA.
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4 – Results: Biological Resources, Discussion of 
Impacts, and Mitigation 

4.1 Habitats and Natural Communities of Special Concern 

Because of the developed environment within the BSA, no habitat or natural communities of 
special concern exist within the BSA or surrounding area. 

4.1.1 Special-Status Plant Species 

A number of federally listed, state-listed, and non-listed special-status plant species are known 
to occur in the project region. The plants listed are considered to be of special concern based 
on (1) federal, state, or local laws regulating their development; (2) limited distributions; and/or 
(3) the presence of habitat required by the special-status plants occurring on-site.  

The following section provides the results of habitat assessments relevant to the species that 
have potential to occur in the BSA. 

Discussion of Threatened and Endangered Plant Species 

There are three federally and or state-listed plants with potential to occur in the BSA, Ventura 
Marsh milk-vetch (Astragalus pycnostachyus var. lanosissimus), salt marsh bird’s-beak 
(Chloropyron maritimum ssp. maritimum), and beach spectaclepod (Dithyrea maritima). 
These species have extremely low potential to occur in the BSA because of the level of 
disturbance and lack of suitable habitat.  

Survey Results 

No focused surveys for threatened or endangered plants were performed. Site visit evaluations 
indicated that although sandy beach habitat exists in the BSA, it is of a highly disturbed and 
developed nature. No vegetation or vegetated foredune habitat exists along the sandy beach 
habitat in the BSA. Therefore, these species have extremely low potential to occur in the BSA. 

Project Impacts 

Because of the limited and marginal area of suitable habitat and because construction would be 
limited to developed and paved areas, no impacts on any listed plant species are anticipated as 
a result of the proposed project. 
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Avoidance and Minimization Efforts/Compensatory Mitigation 

Listed plant species have extremely low potential to occur within the BSA. Nevertheless, the 
following avoidance and minimization measure would fully avoid any potential for impacts on 
these species: 

BIO-1: All construction-related work, including staging, storage, and access, shall be 
limited to the greatest extent feasible, shall occur within the project limits, and shall not 
encroach upon the sandy beach habitat adjacent to the project. 

4.1.2 Non-listed Special-Status Plant Species 

There are 11 non-listed special-status plants with potential to occur in the BSA, red sand-
verbena (Aborina maritima), Lewis’s evening primrose (Camissoniopsis lewisii), Orcutt’s 
pincushion (Chaenactis glabriuscula var. orcuttiana), coastal goosefoot (Chenopodium 
littoreum), island wallflower (Erysimum insulare), suffrutescent wallflower (Erysimum 
suffrutescens), vernal barley (Hordeum intercedens), southwestern spiny rush (Juncus acutus 
ssp. Leopoldii), south coast branching phacelia (Phacelia ramosissima var. austrolitoralis), 
Brand’s star phacelia (Phacelia stellaris), and woolly seablite (Suaeda taxifoluia). 

Survey Results 

No focused surveys for special-status plants were performed. Site visit evaluations indicated 
that although sandy beach habitat exists in the BSA, it is of a highly disturbed and developed 
nature. No vegetation or vegetated foredune habitat exists along the sandy beach habitat in the 
BSA. Therefore, these species have extremely low potential to occur in the BSA. 

Project Impacts 

Because of the limited and marginal area of suitable habitat, no impacts on any listed plant 
species are anticipated as a result of the proposed project. 

Avoidance and Minimization Efforts/Compensatory Mitigation  

Listed plant species have very low potential to occur within the BSA. Avoidance and 
minimization measure BIO-1 would fully avoid any potential for impacts on these species. 

4.1.3 Special-Status Animal Species Occurrences  

A number of federally listed, state-listed, and non-listed special-status animal species are known 
to occur in the project region. Animals are considered to be of special concern based on: (1) 
federal, state, or local laws regulating their development; (2) limited distributions; and/or (3) the 
habitat requirements of special-status animals occurring on-site.  
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Threatened and Endangered Animals  

Discussion of Southern California Steelhead Trout 

The southern California population of steelhead trout is federally listed as endangered and 
considered a Distinct Population Segment (DPS) by the National Marine Fisheries Service 
(NMFS). This species is an anadromous, ocean-going species that has experienced drastic 
declines associated with freshwater habitat loss resulting from extensive watershed development 
and subsequent development of migration barriers throughout many southern California rivers 
once used by the species.  

Survey Results  

Although the project occurs within the southern California steelhead trout DPS planning area, 
there is a very small amount of coastal waters present just inside the westernmost portion of the 
BSA along the sandy beach west of the pier. In addition, there is no suitable riverine habitat within 
the BSA. According to NMFS in a letter dated January, 13, 2016, “this species is not expected to 
be present in the vicinity of the project area.” (See Appendix E.) In addition, no designated Critical 
Habitat for the endangered southern California steelhead trout exists in the BSA. 

Project Impacts  

Because this species is not expected to be present in the BSA, no impacts on this species are 
anticipated as a result of the proposed project. 

Avoidance and Minimization Efforts/Compensatory Mitigation  

Because this species is not expected to occur, no avoidance measures are proposed for this 
species. 

Non-Listed Special-Status Animals  

There are three non-listed special-status animal species with potential to occur in the BSA, 
sandy beach tiger beetle (Cicindela hirticollis gravida), globose dune beetle (Coelus globosus), 
and western yellow bat (Lasiurus xanthinus). 

Discussion of Sandy Beach Tiger Beetle 

This species breeds primarily above the high-tide line on coastal beaches, sand spits, dune-
backed beaches, sparsely vegetated dunes, beaches at creek and river mouths, and salt pans 
at lagoons and estuaries. In winter, the species is found on beaches, which are used for 
nesting. The species is also found on beaches in manmade salt ponds and on estuarine sand 
and mud flats. 
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Survey Results  

Potentially suitable habitat is present but only within the sandy beach habitat found along the 
western edge of the BSA. Because of the disturbed nature of the BSA, this species has 
extremely low potential to occur. 

Project Impacts  

Project activities are not anticipated in or immediately adjacent to this habitat. 

Avoidance and Minimization Efforts/Compensatory Mitigation  

Although this species has extremely low potential to occur within the BSA, avoidance and 
minimization measure BIO-1 would fully avoid any potential for impacts on this species. 

Discussion of Globose Dune Beetle  

This species is an inhabitant of coastal sand dune habitat and typically found in vegetated 
foredunes and sand hummocks. 

Survey Results  

Potentially suitable habitat is present in the sandy beach habitat on the western edge of the 
BSA, although the potential for occurrence is extremely low because of the lack of vegetation 
that this typically associated with this species. 

Project Impacts  

Project activities are not anticipated in or immediately adjacent to the sandy beach habitat within 
the BSA; therefore, no impacts are anticipated. 

Avoidance and Minimization Efforts/Compensatory Mitigation  

Although this species has extremely low potential to occur within the BSA, avoidance and 
minimization measure BIO-1 would fully avoid any potential for impacts on this species. 



Caltrans and the City of Santa Monica 
 

4 – Results: Biological Resources, Discussion of Impacts, and Mitigation 
 

 
Santa Monica Pier Bridge Replacement Project 
NES-MI 4-5 February 2016 

ICF 0061.13 
 

Discussion of Western Yellow Bat  

This species is a solitary tree-roosting bat that may be migratory or may be present year-round 
throughout Southern California, although little information is known about its range. This species 
is typically associated with water features in open grassy areas, scrub, as well as canyons and 
riparian habitats. Individuals usually roost in trees, hanging from the underside of leaves, and 
are commonly found in the southwestern United States roosting in a skirt of dead palm fronds in 
both native and nonnative palm trees. 

Survey Results  

Suitable roosting habitat is present within the BSA within the large palm trees. There is potential 
for this species to roost in these trees as migrants or year-round inhabitants. 

Project Impacts  

Direct or indirect disturbance in the form of tree disturbance, tree removal, or noise adjacent to 
trees may affect this species. The measure below would ensure that project impacts would be 
avoided and minimized to the greatest extent possible. 

Avoidance and Minimization Efforts/Compensatory Mitigation  

BIO-2: To avoid impacts on any bats that may be roosting in palm trees within the 
project area, all direct impacts on palm trees shall be avoided during construction, and 
highly vibrative and/or noisy work shall be avoided near palm trees. If it is not possible to 
avoid direct or indirect impacts (e.g., direct [tree removal, tree disturbance, tree 
trimming] or indirect [noise, vibrations]) on palm trees, a qualified bat biologist shall 
survey (i.e., acoustic nighttime surveys) the trees prior to disturbance to determine 
whether bats are roosting in the trees. If bats are found to be present, the bat biologist 
shall monitor construction activities to ensure that no bats are affected during 
construction. The qualified bat biologist may also provide other avoidance measures to 
ensure that all impacts on this species are avoided and minimized. 
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Discussion of Crevice Dwelling Species  

Crevice-dwelling species, such as some bat and bird species, are known to use bridge hinges 
and joints for roosting, nesting, and rearing young. These crevices provide shelter to these 
species in the absence of natural crevice habitat and are commonly used by a variety of 
crevice-dwelling species. 

Survey Results  

The existing bridge joints/hinges within the Pier Bridge may provide roosting or nesting habitat 
for crevice-dwelling species such as bats and birds (e.g., swifts). Because of the level of traffic 
in the area and the disturbed and urban nature of the BSA, there is low potential for these 
species to occur. Although there is low potential for these species to occur in the bridge, some 
species are well adapted to disturbance and may have a higher potential to occur in these 
features. 

Project Impacts  

Removal of the Pier Bridge has potential to directly affect any species that may be roosting or 
nesting within the bridge joints and hinges, potentially causing direct mortality to any species 
present. The measures below would ensure that project impacts would be avoided and 
minimized to the greatest extent possible. 

Avoidance and Minimization Efforts/Compensatory Mitigation  

BIO-3: A qualified bat biologist who is familiar with crevice-dwelling bird species shall 
survey the project disturbance limits and the Santa Monica Pier Bridge in early summer, 
prior to construction, to assess the potential for the bridge’s use for bat roosting, bat 
maternity roosting, and bird roosting/nesting because maternity roosts and nesting are 
generally formed in spring. The qualified bat biologist shall also perform pre-construction 
surveys within 2 weeks prior to construction because bat and bird roosts can change 
seasonally. These surveys will include a combination of structure inspections, exit 
counts, and acoustic surveys. 

BIO-4: If recommended by the qualified bat biologist, to avoid indirect disturbance of 
bats and birds while roosting in areas that would be subject to or adjacent to impacts 
from construction activities, any portion of the structure that is deemed by a qualified bat 
biologist to have potential bat or bird roosting habitat and may be affected by the 
proposed project shall have temporary bat eviction and exclusion devices installed under 
the supervision of the qualified bat biologist prior to the initiation of construction 
activities. Eviction and subsequent exclusion will be conducted during the fall 
(September or October) to avoid trapping flightless young inside during the summer 
months or hibernating/overwintering individuals during the winter. Such exclusion efforts 
are dependent on weather conditions, take a minimum of 2 weeks, and must be 
continued to keep the structures free of bats and birds until the completion of 
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construction. All eviction and/or exclusion techniques shall be coordinated between the 
qualified bat biologist and the appropriate resource agencies (e.g., California 
Department of Fish and Wildlife). 
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5 – Conclusions and Regulatory Determinations 

5.1 Federal Endangered Species Act Consultation Summary  

An official IPaC species list was requested on February 12, 2016 (Appendix B). According to the 
IPaC lists, there is no Critical Habitat within the project area. The IPaC lists, in addition to the 
seven-quadrangle CNDDB and CNPS list, provided the following federally threatened, 
endangered, or candidate species, which were incorporated into the effect analysis for the 
proposed project:  

Plant Species: Marsh sandwort (Arenaria paludicola), Braunton’s milk-vetch (Astragalus 
brauntonii), Ventura Marsh milk-vetch (Astragalus pycnostachyus var. lanosissimus), coastal 
dunes milk-vetch (Astragalus tener var. titi), Nevin’s barberry (Berberis nevinii), salt marsh 
bird’s-beak (Chloropyron maritimum ssp. Maritimum), San Fernando Valley spineflower 
(Chorizanthe parryi var. fernandina), slender-horned spineflower (Dodecahema leptoceras), 
Santa Monica dudleya (Dudleya cymosa ssp. Ovatifolia), San Diego button-celery (Eryngium 
aristulatum var. parishii), Gambell’s watercress (Nasturtium gambelii), spreading navarretia 
(Navarretia fossalis), California Orcutt grass (Orcittia californica). 

Animal Species: Vernal pool fairy shrimp (Branchinecta lynchi), marbled murrelet 
(Brachtramphus marmoratus), southwestern willow flycatcher (Empidonax traillii extimus), 
tidewater goby (Eucyclogobius newberryi), El Segundo blue butterfly (Euphilotes battoides 
allyni), Southern California steelhead (Oncorhynchus mykiss irideus), Pacific pocket mouse 
(Perognathus longimembris pacificus), California gnatcatcher (Polioptila californica californica), 
light-footed clapper rail (Rallus longirostris levipes), California red-legged frog (Rana draytonii), 
California least tern (Sternula antillarum browni), Riverside fairy shrimp (Streptocephalus 
woottoni), western snowy plover (Charadrius alexandrinus nivosus), and least Bell's vireo (Vireo 
bellii pusillus). 

Because there is no potential for these species to occur within the project area; no species are 
anticipated to be affected, either directly or indirectly; and no Critical Habitat is present, a “no 
effect” determination under FESA is proposed for all of the above-listed species.  

5.2 Wetlands and Other Waters Coordination Summary 

Although no jurisdictional waters are anticipated to be affected as a result of the proposed 
project, it does occur within the Coastal Zone. The project would be subject to the CZMA and 
require a Coastal Development Permit from the Santa Monica Local Coastal Program. No other 
permits pertaining to waters are anticipated. No other jurisdictional waters were observed within 
the BSA during field evaluations. 
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5.2.1 Invasive Species 

In compliance with EO 13112, weed control would be performed to minimize the importation of 
nonnative plant material during and after construction. Eradication strategies would be 
employed should an invasion occur. Measures to address issues related to the abatement and 
eradication invasive species would be included in the project design and contract specifications. 
These measures include measures BIO-5 and BIO-6, below. 

BIO-5: Inspection and cleaning of construction equipment shall be performed to 
minimize the importation of nonnative plant material. Eradication strategies (i.e., weed 
control) shall be implemented should an invasion of nonnative plant species occur. 

BIO-6: After construction, species that have been listed as having a high or moderate 
rating on the Cal-IPC California Invasive Plant Inventory shall not be planted in any 
revegetated areas. 

5.2.2 Bird Protection 

In accordance with the provisions of the MBTA and California Fish and Game Code, the 
following measure, in addition to aforementioned measures BIO-3 and BIO-4, would be 
incorporated in the proposed project: 

BIO-7: Within 7 days prior to the commencement of construction activities (if between 
January 15 and September 1), a qualified biologist shall perform a nesting bird survey 
that will consist of at least two site visits to determine whether there are active songbird 
nests within 200 feet of the project footprint and raptor nests within 500 feet of the 
project footprint. This survey shall also identify the species and, to the degree feasible, 
nesting stage (e.g., incubation of young, feeding of young, near fledging). Nests shall be 
mapped (not by using GPS because close encroachment may cause nest 
abandonment). If active nests are found, construction shall not occur within 150 feet of 
the songbird’s nest or within 500 feet of a raptor’s nest until the nesting attempt has 
been completed and/or abandoned because of non-project-related reasons. 
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Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW 
SSC or FP

Agelaius tricolor

tricolored blackbird

ABPBXB0020 None None G2G3 S1S2 SSC

Aglaothorax longipennis

Santa Monica shieldback katydid

IIORT32020 None None G1G2 S1S2

Anaxyrus californicus

arroyo toad

AAABB01230 Endangered None G2G3 S2S3 SSC

Anniella pulchra pulchra

silvery legless lizard

ARACC01012 None None G3G4T3T4Q S3 SSC

Antrozous pallidus

pallid bat

AMACC10010 None None G5 S3 SSC

Arenaria paludicola

marsh sandwort

PDCAR040L0 Endangered Endangered G1 S1 1B.1

Aspidoscelis tigris stejnegeri

coastal whiptail

ARACJ02143 None None G5T3T4 S2S3

Astragalus brauntonii

Braunton's milk-vetch

PDFAB0F1G0 Endangered None G2 S2 1B.1

Astragalus pycnostachyus var. lanosissimus

Ventura Marsh milk-vetch

PDFAB0F7B1 Endangered Endangered G2T1 S1 1B.1

Astragalus tener var. titi

coastal dunes milk-vetch

PDFAB0F8R2 Endangered Endangered G2T1 S1 1B.1

Athene cunicularia

burrowing owl

ABNSB10010 None None G4 S3 SSC

Atriplex parishii

Parish's brittlescale

PDCHE041D0 None None G1G2 S1 1B.1

Atriplex serenana var. davidsonii

Davidson's saltscale

PDCHE041T1 None None G5T1 S1 1B.2

Berberis nevinii

Nevin's barberry

PDBER060A0 Endangered Endangered G1 S1 1B.1

Bombus crotchii

Crotch bumble bee

IIHYM24480 None None G3G4 S1S2

Brennania belkini

Belkin's dune tabanid fly

IIDIP17010 None None G1G2 S1S2

Buteo swainsoni

Swainson's hawk

ABNKC19070 None Threatened G5 S3

California macrophylla

round-leaved filaree

PDGER01070 None None G3? S3? 1B.2

California Walnut Woodland

California Walnut Woodland

CTT71210CA None None G2 S2.1

Quad is (Beverly Hills (3411814) or Burbank (3411823) or Canoga Park (3411825) or Hollywood (3411813) or Inglewood (3311883) or 
Topanga (3411815) or Van Nuys (3411824) or Venice (3311884))

Query Criteria:
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Calochortus clavatus var. gracilis

slender mariposa-lily

PMLIL0D096 None None G4T2T3 S2S3 1B.2

Calochortus plummerae

Plummer's mariposa-lily

PMLIL0D150 None None G4 S4 4.2

Calystegia felix

lucky morning-glory

PDCON040P0 None None GHQ SH 3.1

Carolella busckana

Busck's gallmoth

IILEM2X090 None None G1G3 SH

Centromadia parryi ssp. australis

southern tarplant

PDAST4R0P4 None None G3T2 S2 1B.1

Chaenactis glabriuscula var. orcuttiana

Orcutt's pincushion

PDAST20095 None None G5T1T2 S1 1B.1

Charadrius alexandrinus nivosus

western snowy plover

ABNNB03031 Threatened None G3T3 S2 SSC

Chenopodium littoreum

coastal goosefoot

PDCHE091Z0 None None G2 S2 1B.2

Chloropyron maritimum ssp. maritimum

salt marsh bird's-beak

PDSCR0J0C2 Endangered Endangered G4?T1 S1 1B.2

Chorizanthe parryi var. fernandina

San Fernando Valley spineflower

PDPGN040J1 Candidate Endangered G2T1 S1 1B.1

Cicindela hirticollis gravida

sandy beach tiger beetle

IICOL02101 None None G5T2 S1

Cicindela senilis frosti

senile tiger beetle

IICOL02121 None None G2G3T1T3 S1

Coelus globosus

globose dune beetle

IICOL4A010 None None G1G2 S1S2

Danaus plexippus pop. 1

monarch - California overwintering population

IILEPP2012 None None G4T2T3 S2S3

Deinandra minthornii

Santa Susana tarplant

PDAST4R0J0 None Rare G2 S2 1B.2

Diadophis punctatus modestus

San Bernardino ringneck snake

ARADB10015 None None G5T2T3Q S2?

Dithyrea maritima

beach spectaclepod

PDBRA10020 None Threatened G1 S1 1B.1

Dodecahema leptoceras

slender-horned spineflower

PDPGN0V010 Endangered Endangered G1 S1 1B.1

Dudleya blochmaniae ssp. blochmaniae

Blochman's dudleya

PDCRA04051 None None G3T2 S2 1B.1

Dudleya cymosa ssp. ovatifolia

Santa Monica dudleya

PDCRA040A5 Threatened None G5T1 S1 1B.1

Dudleya multicaulis

many-stemmed dudleya

PDCRA040H0 None None G2 S2 1B.2
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Empidonax traillii extimus

southwestern willow flycatcher

ABPAE33043 Endangered Endangered G5T2 S1

Emys marmorata

western pond turtle

ARAAD02030 None None G3G4 S3 SSC

Eryngium aristulatum var. parishii

San Diego button-celery

PDAPI0Z042 Endangered Endangered G5T1 S1 1B.1

Eucosma hennei

Henne's eucosman moth

IILEM0R390 None None G1 S1

Eumops perotis californicus

western mastiff bat

AMACD02011 None None G5T4 S3S4 SSC

Euphilotes battoides allyni

El Segundo blue butterfly

IILEPG201B Endangered None G5T1 S1

Helianthus nuttallii ssp. parishii

Los Angeles sunflower

PDAST4N102 None None G5TH SH 1A

Horkelia cuneata var. puberula

mesa horkelia

PDROS0W045 None None G4T1 S1 1B.1

Lasionycteris noctivagans

silver-haired bat

AMACC02010 None None G5 S3S4

Lasiurus cinereus

hoary bat

AMACC05030 None None G5 S4

Lasiurus xanthinus

western yellow bat

AMACC05070 None None G5 S3 SSC

Lasthenia glabrata ssp. coulteri

Coulter's goldfields

PDAST5L0A1 None None G4T2 S2 1B.1

Laterallus jamaicensis coturniculus

California black rail

ABNME03041 None Threatened G3G4T1 S1 FP

Malacothamnus davidsonii

Davidson's bush-mallow

PDMAL0Q040 None None G2 S2 1B.2

Microtus californicus stephensi

south coast marsh vole

AMAFF11035 None None G5T1T2 S1S2 SSC

Monardella hypoleuca ssp. hypoleuca

white-veined monardella

PDLAM180A3 None None G4T2T3 S2S3 1B.3

Nama stenocarpa

mud nama

PDHYD0A0H0 None None G4G5 S1S2 2B.2

Nasturtium gambelii

Gambel's water cress

PDBRA270V0 Endangered Threatened G1 S1 1B.1

Navarretia fossalis

spreading navarretia

PDPLM0C080 Threatened None G2 S2 1B.1

Navarretia prostrata

prostrate vernal pool navarretia

PDPLM0C0Q0 None None G2 S2 1B.1

Neotoma lepida intermedia

San Diego desert woodrat

AMAFF08041 None None G5T3T4 S3S4 SSC
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Nyctinomops femorosaccus

pocketed free-tailed bat

AMACD04010 None None G4 S3 SSC

Nyctinomops macrotis

big free-tailed bat

AMACD04020 None None G5 S3 SSC

Oncorhynchus mykiss irideus

steelhead - southern California DPS

AFCHA0209J Endangered None G5T1Q S1

Onychobaris langei

Lange's El Segundo Dune weevil

IICOL4W010 None None G1 S1

Onychomys torridus ramona

southern grasshopper mouse

AMAFF06022 None None G5T3 S3 SSC

Orcuttia californica

California Orcutt grass

PMPOA4G010 Endangered Endangered G1 S1 1B.1

Panoquina errans

wandering (=saltmarsh) skipper

IILEP84030 None None G4G5 S2

Passerculus sandwichensis beldingi

Belding's savannah sparrow

ABPBX99015 None Endangered G5T3 S3

Pelecanus occidentalis californicus

California brown pelican

ABNFC01021 Delisted Delisted G4T3 S3 FP

Perognathus longimembris brevinasus

Los Angeles pocket mouse

AMAFD01041 None None G5T1T2 S1S2 SSC

Perognathus longimembris pacificus

Pacific pocket mouse

AMAFD01042 Endangered None G5T1 S1 SSC

Phacelia stellaris

Brand's star phacelia

PDHYD0C510 None None G1 S1 1B.1

Phrynosoma blainvillii

coast horned lizard

ARACF12100 None None G3G4 S3S4 SSC

Polioptila californica californica

coastal California gnatcatcher

ABPBJ08081 Threatened None G3T2 S2 SSC

Potentilla multijuga

Ballona cinquefoil

PDROS1B120 None None GX SX 1A

Pseudognaphalium leucocephalum

white rabbit-tobacco

PDAST440C0 None None G4 S2 2B.2

Quercus dumosa

Nuttall's scrub oak

PDFAG050D0 None None G3 S3 1B.1

Riparia riparia

bank swallow

ABPAU08010 None Threatened G5 S2

Riversidian Alluvial Fan Sage Scrub

Riversidian Alluvial Fan Sage Scrub

CTT32720CA None None G1 S1.1

Sidalcea neomexicana

Salt Spring checkerbloom

PDMAL110J0 None None G4 S2 2B.2

Socalchemmis gertschi

Gertsch's socalchemmis spider

ILARAU7010 None None G1 S1
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Sorex ornatus salicornicus

southern California saltmarsh shrew

AMABA01104 None None G5T1? S1 SSC

Southern Coast Live Oak Riparian Forest

Southern Coast Live Oak Riparian Forest

CTT61310CA None None G4 S4

Southern Coastal Salt Marsh

Southern Coastal Salt Marsh

CTT52120CA None None G2 S2.1

Southern Cottonwood Willow Riparian Forest

Southern Cottonwood Willow Riparian Forest

CTT61330CA None None G3 S3.2

Southern Dune Scrub

Southern Dune Scrub

CTT21330CA None None G1 S1.1

Southern Sycamore Alder Riparian Woodland

Southern Sycamore Alder Riparian Woodland

CTT62400CA None None G4 S4

Sternula antillarum browni

California least tern

ABNNM08103 Endangered Endangered G4T2T3Q S2 FP

Streptocephalus woottoni

Riverside fairy shrimp

ICBRA07010 Endangered None G1G2 S1S2

Symphyotrichum defoliatum

San Bernardino aster

PDASTE80C0 None None G2 S2 1B.2

Symphyotrichum greatae

Greata's aster

PDASTE80U0 None None G3 S3 1B.3

Taxidea taxus

American badger

AMAJF04010 None None G5 S3 SSC

Thamnophis hammondii

two-striped garter snake

ARADB36160 None None G4 S3S4 SSC

Trigonoscuta dorothea dorothea

Dorothy's El Segundo Dune weevil

IICOL51021 None None G1T1 S1

Tryonia imitator

mimic tryonia (=California brackishwater snail)

IMGASJ7040 None None G2 S2

Vireo bellii pusillus

least Bell's vireo

ABPBW01114 Endangered Endangered G5T2 S2

Record Count: 97
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ventura Fish and Wildlife Office

2493 PORTOLA ROAD, SUITE B
VENTURA, CA 93003

PHONE: (805)644-1766 FAX: (805)644-3958

Consultation Code: 08EVEN00-2016-SLI-0223 February 12, 2016
Event Code: 08EVEN00-2016-E-00462
Project Name: Santa Monica Pier Bridge Replacement Project

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed list identifies species listed as threatened and endangered, species proposed for
listing as threatened or endangered, designated and proposed critical habitat, and species that are
candidates for listing that may occur within the boundary of the area you have indicated using
the U.S. Fish and Wildlife Service's (Service) Information Planning and Conservation System
(IPaC). The species list fulfills the requirements under section 7(c) of the Endangered Species
Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). Please note that under 50 CFR
402.12(e) of the regulations implementing section 7 of the Act, the species list should be
verified after 90 days. We recommend that verification be completed by visiting the IPaC
website at regular intervals during project planning and implementation for updates to species
lists following the same process you used to receive the enclosed list. Please include the
Consultation Tracking Number in the header of this letter with any correspondence about the
species list.

Due to staff shortages and excessive workload, we are unable to provide an official list more
specific to your area. Numerous other sources of information are available for you to narrow the
list to the habitats and conditions of the site in which you are interested. For example, we
recommend conducting a biological site assessment or surveys for plants and animals that could
help refine the list.

If a Federal agency is involved in the project, that agency has the responsibility to review its
proposed activities and determine whether any listed species may be affected. If the project is a
major construction project*, the Federal agency has the responsibility to prepare a biological
assessment to make a determination of the effects of the action on the listed species or critical
habitat. If the Federal agency determines that a listed species or critical habitat is likely to be
adversely affected, it should request, in writing through our office, formal consultation pursuant
to section 7 of the Act. Informal consultation may be used to exchange information and resolve



conflicts with respect to threatened or endangered species or their critical habitat prior to a
written request for formal consultation. During this review process, the Federal agency may
engage in planning efforts but may not make any irreversible commitment of resources. Such a
commitment could constitute a violation of section 7(d) of the Act.

Federal agencies are required to confer with the Service, pursuant to section 7(a)(4) of the Act,
when an agency action is likely to jeopardize the continued existence of any proposed species or
result in the destruction or adverse modification of proposed critical habitat (50 CFR 402.10(a)).
A request for formal conference must be in writing and should include the same information
that would be provided for a request for formal consultation. Conferences can also include
discussions between the Service and the Federal agency to identify and resolve potential
conflicts between an action and proposed species or proposed critical habitat early in the
decision-making process. The Service recommends ways to minimize or avoid adverse effects
of the action. These recommendations are advisory because the jeopardy prohibition of section
7(a)(2) of the Act does not apply until the species is listed or the proposed critical habitat is
designated. The conference process fulfills the need to inform Federal agencies of possible steps
that an agency might take at an early stage to adjust its actions to avoid jeopardizing a proposed
species.

When a proposed species or proposed critical habitat may be affected by an action, the lead
Federal agency may elect to enter into formal conference with the Service even if the action is
not likely to jeopardize or result in the destruction or adverse modification of proposed critical
habitat. If the proposed species is listed or the proposed critical habitat is designated after
completion of the conference, the Federal agency may ask the Service, in writing, to confirm the
conference as a formal consultation. If the Service reviews the proposed action and finds that no
significant changes in the action as planned or in the information used during the conference
have occurred, the Service will confirm the conference as a formal consultation on the project
and no further section 7 consultation will be necessary. Use of the formal conference process in
this manner can prevent delays in the event the proposed species is listed or the proposed
critical habitat is designated during project development or implementation.

Candidate species are those species presently under review by the Service for consideration for
Federal listing. Candidate species should be considered in the planning process because they
may become listed or proposed for listing prior to project completion. Preparation of a
biological assessment, as described in section 7(c) of the Act, is not required for candidate
species. If early evaluation of your project indicates that it is likely to affect a candidate species,
you may wish to request technical assistance from this office.

Only listed species receive protection under the Act. However, sensitive species should be
considered in the planning process in the event they become listed or proposed for listing prior
to project completion. We recommend that you review information in the California Department
of Fish and Wildlife's Natural Diversity Data Base. You can contact the California Department
of Fish and Wildlife at (916) 324-3812 for information on other sensitive species that may occur
in this area.

[*A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)

2



(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.]
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Official Species List
 

Provided by: 
Ventura Fish and Wildlife Office

2493 PORTOLA ROAD, SUITE B

VENTURA, CA 93003

(805) 644-1766

Expect additional Species list documents from the following office(s): 
Carlsbad Fish and Wildlife Office

2177 SALK AVENUE - SUITE 250

CARLSBAD, CA 92008

(760) 431-9440 

http://www.fws.gov/carlsbad/
 
Consultation Code: 08EVEN00-2016-SLI-0223
Event Code: 08EVEN00-2016-E-00462
 
Project Type: TRANSPORTATION
 
Project Name: Santa Monica Pier Bridge Replacement Project
Project Description: The City of Santa Monica and the California Department of Transportation
(Caltrans) are proposing replacement of the Santa Monica Pier Bridge (Pier Bridge). The primary
purpose and objective of the proposed project is to provide a bridge that is structurally sound and
seismically resistant, with safe and adequate access for all users, including pedestrians, bicyclists,
motorists, and emergency vehicles.
 
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project
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Project Location Map: 

 
Project Coordinates: MULTIPOLYGON (((-118.49683263571445 34.008400497267374, -
118.49736853228445 34.00843476058816, -118.49781735304605 34.008575528090795, -
118.49816460121878 34.00878768165011, -118.49847206166068 34.00909990224645, -
118.49861185676433 34.009342772965056, -118.49867219207601 34.0095153208809, -
118.49870962097314 34.00987262422472, -118.49863472834234 34.010225820111344, -
118.49845261672469 34.01055083863857, -118.49821291305838 34.01079624699074, -
118.49643921710963 34.01222523518715, -118.49578877147971 34.01258798969697, -
118.49538401211456 34.01271056444656, -118.49484730286406 34.012734838459544, -
118.49442898282626 34.01264948952878, -118.49396653439847 34.01242135955183, -
118.49374041712065 34.0122287915166, -118.49354043289291 34.01198872379166, -
118.49340064771486 34.011745847647795, -118.49332044750199 34.01148492822044, -
118.49330170362333 34.01130589252771, -118.49332647235772 34.011037351806294, -
118.49341367511079 34.01077799500299, -118.4935599602342 34.01053778893331, -
118.49380520927059 34.01028792002594, -118.49573148181818 34.00873927298779, -
118.49619992514202 34.008519819788056, -118.49683263571445 34.008400497267374)))

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project
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Project Counties: Los Angeles, CA
 

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project
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Endangered Species Act Species List
 

There are a total of 17 threatened or endangered species on your species list.  Species on this list should be considered in

an effects analysis for your project and could include species that exist in another geographic area. For example, certain

fish may appear on the species list because a project could affect downstream species.  Critical habitats listed under the

Has Critical Habitat column may or may not lie within your project area.  See the Critical habitats within your

project area section further below for critical habitat that lies within your project.  Please contact the designated FWS

office if you have questions.

 

Amphibians Status Has Critical Habitat Condition(s)

California red-legged frog (Rana

draytonii) 

    Population: Entire

Threatened Final designated

Birds

California Least tern (Sterna

antillarum browni)

Endangered

Coastal California gnatcatcher

(Polioptila californica californica) 

    Population: Entire

Threatened Final designated

Least Bell's vireo (Vireo bellii

pusillus) 

    Population: Entire

Endangered Final designated

Light-Footed Clapper rail (Rallus

longirostris levipes) 

    Population: Entire

Endangered

Marbled murrelet (Brachyramphus

marmoratus) 

    Population: CA, OR, WA

Threatened Final designated

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project
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Southwestern Willow flycatcher

(Empidonax traillii extimus) 

    Population: Entire

Endangered Final designated

western snowy plover (Charadrius

nivosus ssp. nivosus) 

    Population: Pacific coastal pop.

Threatened Final designated

Crustaceans

Riverside fairy shrimp

(Streptocephalus woottoni) 

    Population: Entire

Endangered Final designated

Vernal Pool fairy shrimp

(Branchinecta lynchi) 

    Population: Entire

Threatened Final designated

Flowering Plants

Braunton's milk-vetch (Astragalus

brauntonii)

Endangered Final designated

California Orcutt grass (Orcuttia

californica)

Endangered

Coastal Dunes milk-vetch (Astragalus

tener var. titi)

Endangered

Gambel's watercress (Rorippa

gambellii)

Endangered

Marsh Sandwort (Arenaria

paludicola)

Endangered

Salt Marsh bird's-beak (Cordylanthus

maritimus ssp. maritimus)

Endangered

Spreading navarretia (Navarretia

fossalis)

Threatened Final designated

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project
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Critical habitats that lie within your project area
There are no critical habitats within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project





United States Department of the Interior

FISH AND WILDLIFE SERVICE
Carlsbad Fish and Wildlife Office

2177 SALK AVENUE - SUITE 250
CARLSBAD, CA 92008

PHONE: (760)431-9440 FAX: (760)431-5901
URL: www.fws.gov/carlsbad/

Consultation Code: 08ECAR00-2016-SLI-0393 February 12, 2016
Event Code: 08ECAR00-2016-E-00533
Project Name: Santa Monica Pier Bridge Replacement Project

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, and proposed species, designated
critical habitat, and candidate species that may occur within the boundary of your proposed
project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ).et seq.

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.

The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 ), Federal agencies are requiredet seq.
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.



A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 ), and projects affecting these species may requireet seq.
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
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Official Species List
 

Provided by: 
Carlsbad Fish and Wildlife Office

2177 SALK AVENUE - SUITE 250

CARLSBAD, CA 92008

(760) 431-9440 

http://www.fws.gov/carlsbad/

Expect additional Species list documents from the following office(s): 
Ventura Fish and Wildlife Office

2493 PORTOLA ROAD, SUITE B

VENTURA, CA 93003

(805) 644-1766
 
Consultation Code: 08ECAR00-2016-SLI-0393
Event Code: 08ECAR00-2016-E-00533
 
Project Type: TRANSPORTATION
 
Project Name: Santa Monica Pier Bridge Replacement Project
Project Description: The City of Santa Monica and the California Department of Transportation
(Caltrans) are proposing replacement of the Santa Monica Pier Bridge (Pier Bridge). The primary
purpose and objective of the proposed project is to provide a bridge that is structurally sound and
seismically resistant, with safe and adequate access for all users, including pedestrians, bicyclists,
motorists, and emergency vehicles.
 
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project
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Project Location Map: 

 
Project Coordinates: MULTIPOLYGON (((-118.49683263571445 34.008400497267374, -
118.49736853228445 34.00843476058816, -118.49781735304605 34.008575528090795, -
118.49816460121878 34.00878768165011, -118.49847206166068 34.00909990224645, -
118.49861185676433 34.009342772965056, -118.49867219207601 34.0095153208809, -
118.49870962097314 34.00987262422472, -118.49863472834234 34.010225820111344, -
118.49845261672469 34.01055083863857, -118.49821291305838 34.01079624699074, -
118.49643921710963 34.01222523518715, -118.49578877147971 34.01258798969697, -
118.49538401211456 34.01271056444656, -118.49484730286406 34.012734838459544, -
118.49442898282626 34.01264948952878, -118.49396653439847 34.01242135955183, -
118.49374041712065 34.0122287915166, -118.49354043289291 34.01198872379166, -
118.49340064771486 34.011745847647795, -118.49332044750199 34.01148492822044, -
118.49330170362333 34.01130589252771, -118.49332647235772 34.011037351806294, -
118.49341367511079 34.01077799500299, -118.4935599602342 34.01053778893331, -
118.49380520927059 34.01028792002594, -118.49573148181818 34.00873927298779, -
118.49619992514202 34.008519819788056, -118.49683263571445 34.008400497267374)))

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project
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Project Counties: Los Angeles, CA
 

United States Department of Interior
Fish and Wildlife Service
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Endangered Species Act Species List
 

There are a total of 3 threatened or endangered species on your species list.  Species on this list should be considered in

an effects analysis for your project and could include species that exist in another geographic area. For example, certain

fish may appear on the species list because a project could affect downstream species.  Critical habitats listed under the

Has Critical Habitat column may or may not lie within your project area.  See the Critical habitats within your

project area section further below for critical habitat that lies within your project.  Please contact the designated FWS

office if you have questions.

 

Birds Status Has Critical Habitat Condition(s)

Coastal California gnatcatcher

(Polioptila californica californica) 

    Population: Entire

Threatened Final designated

western snowy plover (Charadrius

nivosus ssp. nivosus) 

    Population: Pacific coastal pop.

Threatened Final designated

Flowering Plants

Gambel's watercress (Rorippa

gambellii)

Endangered

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project
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Critical habitats that lie within your project area
There are no critical habitats within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: Santa Monica Pier Bridge Replacement Project





September 22, 2017

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Carlsbad Fish And Wildlife Office
2177 Salk Avenue - Suite 250

Carlsbad, CA 92008-7385
Phone: (760) 431-9440 Fax: (760) 431-5901

http://www.fws.gov/carlsbad/

In Reply Refer To:
Consultation Code: 08ECAR00-2017-SLI-1435
Event Code: 08ECAR00-2017-E-03228 
Project Name: Santa Monica Pier Bridge Replacement

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, and proposed species, designated
critical habitat, and candidate species that may occur within the boundary of your proposed
project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ).et seq.

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 ), Federal agencies are required toet seq.
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the

http://www.fws.gov/carlsbad/
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human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 ), and projects affecting these species may requireet seq.
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.

Attachment(s):

Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".

This species list is provided by:

Carlsbad Fish And Wildlife Office
2177 Salk Avenue - Suite 250
Carlsbad, CA 92008-7385
(760) 431-9440
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Project Summary
Consultation Code: 08ECAR00-2017-SLI-1435

Event Code: 08ECAR00-2017-E-03228

Project Name: Santa Monica Pier Bridge Replacement

Project Type: TRANSPORTATION

Project Description: Rehab/replace SM pier bridge.

Project Location:
 Approximate location of the project can be viewed in Google Maps:

https://www.google.com/maps/place/34.00998771804994N118.49664026731155W

Counties: Los Angeles, CA

https://www.google.com/maps/place/34.00998771804994N118.49664026731155W
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Endangered Species Act Species
There is a total of 3 threatened, endangered, or candidate species on this species list. Species on
this list should be considered in an effects analysis for your project and could include species
that exist in another geographic area. For example, certain fish may appear on the species list
because a project could affect downstream species. See the "Critical habitats" section below for
those critical habitats that lie wholly or partially within your project area under this office's
jurisdiction. Please contact the designated FWS office if you have questions.

Birds

NAME STATUS

 Coastal California Gnatcatcher Polioptila californica californica
There is  critical habitat for this species  Your location is outside the criticalfinal designated .
habitat.

Species profile: https://ecos.fws.gov/ecp/species/8178

Threatened

 Western Snowy Plover Charadrius alexandrinus nivosus
Population: Pacific Coast population DPS-U.S.A. (CA, OR, WA), Mexico (within 50 miles of
Pacific coast)
There is  critical habitat for this species  Your location is outside the criticalfinal designated .
habitat.

Species profile: https://ecos.fws.gov/ecp/species/8035

Threatened

Flowering Plants

NAME STATUS

 Gambel's Watercress Rorippa gambellii
No critical habitat has been designated for this species.

Species profile: https://ecos.fws.gov/ecp/species/4201

Endangered

Critical habitats

There are no critical habitats within your project area under this office's jurisdiction.

https://ecos.fws.gov/ecp/species/8178
https://ecos.fws.gov/ecp/species/8035
https://ecos.fws.gov/ecp/species/4201
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Photo 1 
 
Date: 2-15-16 
 
Description: Pier Bridge and 
wooden pier. Photo facing east. 

 

 
 
 
Photo 2 
 
Date: 2-15-16 
 
Description: Underside of pier 
bridge depicting hinges traffic/use 
underneath pier bridge. 
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Photo 3 
 
Date: 2-15-16 
 
Description: Close up of hinge 
under pier bridge depositing nesting 
material. 

 

 
 
 
Photo 4 
 
 
Date: 2-15-16 
 
Description: Northern portion of 
BSA composed of a highly 
developed and high traffic pier 
bridge and beach parking lot. 
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Photo 5 
 
 
Date: 2-15-16 
 
 
Description: Representative 
ornamental vegetation immediately 
adjacent to pier bridge. 

 

 
Photo 6 
 
Date: 2-15-16 
 
Description: Pedestrian/bike path 
under wooden portion of the pier. 
Wooden rafters and light fixtures 
contain active nesting by rock 
pigeon (Columba livia). Crevice 
habitat within the wooden rafters is 
present. High foot/bike traffic exist 
within this path. 
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Photo 7 
 
Date: 2-15-16 
 
Description: Sandy beach and 
shore immediately north of the 
Santa Monica Pier.  

 

 
 
 
Photo 8 
 
Date: 2-15-16 
 
Description: Sandy beach and 
shore immediately south of the 
Santa Monica Pier. 
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Photo 9 
 
Date: 2-15-16 
 
Description: Southern portion of 
BSA taken from top of  Moss Ave. 

 

 
Photo 10 
 
Date: 2-15-16 
 
Description: Santa Monica Pier 
Bridge and surrounding developed 
landscape. Photo facing north. 
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Photo 11 
 
Date: 2-15-16 
 
Description: BSA south of Santa 
Monica Pier Bridge and 
surrounding developed landscape. 
Photo facing south. 

 

Photo 12 
 
Date: 2-15-16 
 
Description: BSA south of Santa 
Monica Pier Bridge and 
surrounding developed landscape. 
Photo facing south. 
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Table 1: Sensitive Plant Species Potentially Occurring or Known to Occur in the Biological Study Area 

Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Aborina maritima 
red sand-verbena 

-/-/4.2/S3S4 Perennial herb found in coastal dunes. 
Elevation range: 0–300 feet. Blooms: 
February–November. 

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Arenaria 
paludicola 
marsh sandwort 

FE/SE/1B.1/S1 Marshes and swamps. Typically located in 
dense mats of emergent marsh vegetation. 
Elevation range: 485–3,965 feet. Blooms: 
May–August.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Astragalus 
brauntonii 
Braunton’s milk-
vetch 

FE/-/1B.1/S2 Closed-cone coniferous forest, chaparral, 
coastal scrub, and valley and foothill grassland. 
Often in recent burns or disturbed areas on 
gravelly clay soils that overlie granite or 
limestone. Elevation range: 10–2,075 feet. 
Blooms: January–August.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Astragalus 
pycnostachyus 
var. lanosissimus 
Ventura Marsh 
milk-vetch 

FE/SE/1B.1/S1 Coastal salt marsh, coastal dune, and coastal 
scrub. Typically located within reach of high 
tide protected by barrier beaches and near 
seeps on sandy bluffs. Elevation range: 1–115 
feet. Blooms: June–October. 

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Astragalus tener 
var. titi 
coastal dunes 
milk-vetch 

FE/SE/1B.1/S1 Coastal prairie. Located on moist sandy 
depressions within coastal prairie. Elevation 
range: 1–165 feet. Blooms: March–May. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Atriplex parishii 
Parish’s saltscale 

-/-/1B.1/S1 Alkali meadows, vernal pools, chenopod scrub, 
and playas. Typically located on alkali flats with 
finely textured soils. Elevation range: 80–6,160 
feet. Blooms: June–October. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Atriplex 
serenana var. 
davidsonii 
Davidson’s 
brittlescale 

-/-/1B.2/S1 Coastal bluff scrub and coastal scrub. Located 
on alkaline soils. Elevation range: 30–650 feet. 
Blooms: April–October. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Berberis nevinii 
Nevin’s barberry 

FE/SE/1B.1/S1 Chaparral, cismontane woodland, coastal 
scrub, and riparian scrub. Located on sandy or 
gravelly soils. Elevation range: 800–2,500 feet. 
Blooms: March-June. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Calandrinia 
breweri 
Brewer’s 
calandrinia 

-/-/4.2/S34 Chaparral and coastal scrub. Located on sandy 
or loamy soils, often in disturbed areas. 
Elevation range: 30–3,695 feet. Blooms: 
March–June. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

California 
macrophylla 
round-leaved 
filaree 

-/-/1B.1/S2 Clay soils within cismontane woodland and 
valley and foothill grasslands. Elevation range: 
49–3,900 feet. Blooms: March–May. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Calachortus 
catalinae 
Catalina 
mariposa lily 

-/-/4.2/S4 Found in chaparral, cismontane woodland, 
coastal scrub, and valley and foothill woodland. 
Elevation range: 49–2,300 feet. Blooming 
period: February–June. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Calachortus 
clavatus var. 
gracilis 
slender mariposa 
lily 

-/-/1B.2/S2S3 This is a perennial herb that typically blooms 
from March to June and occurs in chaparral, 
coastal scrub, and valley and foothill grassland 
communities. It is found in shaded foothill 
canyons that range from 1,180–3,280 feet. It is 
limited in distribution to Los Angeles County. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Calochortus 
plummerae 
Plummer’s 
mariposa-lily 

-/-/4.2/S4 Marshes and swamps and riparian scrub. 
Historically associated with wetland and 
marshy places but possibly in drier situations 
as well. Possibly located on silty loam and 
alkaline. Elevation range: 0–65 feet. Blooms: 
April–May 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Calystegia felix 
lucky morning-
glory 

-/-/3.1/SH Historically associated with wetland and 
marshy places but possibly occurs in drier 
areas as well. Possibly silty loam and alkaline 
soils in meadows and seeps (sometimes 
alkaline) and riparian scrub (alluvial). Elevation 
range: 90–650 feet. Blooms: March–
September. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Camissoniopsis 
lewisii 
Lewis’s evening 
primrose 

-/-/3/S4 Coastal bluff scrub, cismontane woodland, 
coastal dunes, coastal scrub, and valley and 
foothill grassland on sandy or clay soils. 
Elevation range: 0–975 feet. Blooms: March–
May, sometimes June.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Centromadia 
parryi ssp. 
australis 
southern tarplant 

-/-/1B.1/S2 Marshes and swamps margins and valley and 
foothill grassland. Often located on disturbed 
sites near the coast on alkali soils. Elevation 
range: 0–1,385 feet. Blooms: May–November 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Cercocarpus 
betuloides var. 
Blancheae 
island mountain 
mahogany 

-/-/4.3/S4 Found in closed-cone coniferous forest and 
chaparral habitat. Elevation range: 98–2,000 
feet. Blooming period: February–May.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Chaenactis 
glabriuscula var. 
orcuttiana 
Orcutt’s 
pincushion 

-/-/1B.1/S1 Coastal bluff scrub and coastal dunes. Located 
on sandy soils. Elevation range: 0–330 feet. 
Blooms: January–August.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Chenopodium 
littoreum 
coastal goosefoot 

-/-/1B.2/S2 Coastal dunes. Elevation range: 30–95 feet. 
Blooms: April–August.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Chloropyron 
maritimum ssp. 
maritimum 
salt marsh bird’s-
beak 

FE/SE/1B.2/S1 Coastal dune, marsh and swamp, coastal salt 
marsh, and wetland. Located on the higher 
zones of salt marshes. Elevation range: 0–100 
feet. Blooms: May–October.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Chorizanthe 
parryi var. 
fernandina 
San Fernando 
Valley 
spineflower 

FC/SE/1B.1/S1 Coastal scrub and valley and foothill grassland. 
Located on sandy soils. Elevation range: 490–
4,000 feet. Blooms: April–July.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Convolvulus 
simulans 
small-flowering 
morning-glory 

-/-/4.2/S4 Coastal scrub and valley and foothill grassland. 
Located on sandy soils. Elevation range: 490–
4,000 feet. Blooms: April–July.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Deinandra 
minthornii 
Santa Susana 
tarplant 

-/-/1B.2/S2 This deciduous shrub can be found at 
elevations from 919 to 2,493 feet in rocky 
chaparral and coastal scrub communities of 
Ventura and Los Angeles Counties. The typical 
blooming period is July to November.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Deinandra 
paniculata 
paniculate 
tarplant 

-/-/4.2/S4 Coastal scrub, valley and foothill grassland, 
and vernal pools. Typically located on vernally 
mesic sites, sometimes in vernal pools or on 
mima mounds near them. Elevation range: 80–
3,055 feet. Blooms: April–November.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Dichondra 
occidentalis 
western 
dichondra 

-/-/4.2/S3S4 Chaparral, cismontane woodland, valley and 
foothill grassland, and coastal scrub. Located 
on sandy loam, clay, and rocky soils. Elevation 
range: 160–1,625 feet. Blooms: January–July.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Dithyrea maritima 
beach 
spectaclepod 

-/ST/1B.1/S1 Coastal dunes and coastal scrub. Located at 
seashores on sand dunes and sandy places 
near the shore. Elevation range: 10–165 feet. 
Blooms: March–May. 

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Dodecahema 
leptoceras 
slender-horned 
spineflower 

FE/SE/1B.1/S1 Chaparral, cismontane woodland, and costal 
alluvial fan scrub in sandy soils. Elevation 
range: 600–2,200 feet. Blooms: April–June. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Dudleya 
blochmaniae ssp. 
Blochmaniae  
Blochman's 
dudleya 

-/-/1B.1/S2 Coastal bluff scrub, chaparral, coastal scrub, 
and valley and foothill grassland rocky, often in 
clay or serpentinite soils. Elevation range: 15–
1,300 feet. Blooms: April–June. 
 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Dudleya cymosa 
ssp. ovatifolia 
Santa Monica 
dudleya 

FT/-/1B.2/S1 Chaparral and coastal scrub. Located in 
canyons on sedimentary conglomerates on 
primarily north-facing slopes. Elevation range: 
485–5,430 feet. Blooms: March–June.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Dudleya 
multicaulis 
many-stemmed 
dudleya 

-/-/1B.2/S2 Chaparral, coastal scrub, and valley and 
foothill grassland. Located in heavy, often clay 
soils or on grassy slopes. Elevation range: 45–
2,560 feet. Blooms: April–July.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Eryngium 
aristulatum var. 
parishii 
San Diego 
button-celery 

FE/FE/1B.1/S1 Coastal scrub, valley and foothill grassland, 
and vernal pools on mesic soils. Elevation 
range: 60–1,800 feet. Blooms: April–June. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Erysimum 
insulare 
island wallflower 

-/-/1B.3/S3 Coastal bluffs and dunes. Elevation range: 0–
900 feet. Blooms: March–July. 

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Erysimum 
suffrutescens 
suffrutescent 
wallflower 

-/-/4.2/S3.2 Coastal bluff scrub, coastal scrub, and valley 
and foothill grassland. Located on coastal 
dunes and bluffs. Elevation range: 0–490 feet. 
Blooms: January–July.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Helianthus 
nuttallii ssp. 
Parishii 
Los Angeles 
sunflower 

-/-/1A/SH Coastal salt and freshwater marshes and 
swamps. Elevation range: 30–5,445 feet. 
Blooms: August–October.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Hordeum 
intercedens 
vernal barley 

-/-/3.2/S3S4 Coastal dunes, coastal scrub, valley and 
foothill grassland, and vernal pools. Located on 
saline flats and depressions. Elevation range: 
15–3,240 feet. Blooms: March–June.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Horkelia cuneata 
ssp. puberula 
mesa horkelia 

-/-/1B.1/S1 Chaparral, cismontane woodland, and coastal 
scrub. Located on sandy or gravelly sites. 
Elevation range: 225–2,625 feet. Blooms: 
February–September.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Juglans 
californica 
Southern 
California black 
walnut 

-/-/4.2/S3.2 This deciduous tree blooms from March to 
August in alluvial soils of cismontane 
woodland, chaparral, and coastal scrub 
between 164 and 2,952 feet. Known from Los 
Angeles, Orange, Riverside, Santa Barbara, 
San Bernardino, San Diego, and Ventura 
Counties.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Juncus acutus 
ssp. Leopoldii 
southwestern 
spiny rush 

-/-/4.2/S3.2 Coastal dunes, meadows and seeps, and 
coastal salt marshes. Located on mesic, 
alkaline seeps, and coastal salt. Elevation 
range: 10–2,925 feet. Blooms: May–June.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Lasthenia 
glabrata ssp. 
coulteri 
Coulter’s 
goldfields 

-/-/1B.1/S2 Coastal salt marshes, playas, valley and 
foothill grassland, and vernal pools. Typically 
located on alkaline soils in playas, sinks, and 
grasslands. Elevation range: 1–3,955 feet. 
Blooms: February–June.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 



7 of 22 
 

Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Lilium humboldtii 
ssp. Ocellatum 
ocellated 
Humboldt lily 

-/-/4.2/S3 Openings in chaparral, cismontane woodland, 
coastal scrub, lower montane coniferous forest, 
and riparian woodlands. Elevation range: 90–
5,500 feet. Blooms: March–August. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Linanthus 
concinnus 
San Gabriel 
linanthus 

-/-/1B.2/S3 Rocky areas and openings in chaparral, lower 
montane coniferous forest, and upper montane 
coniferous forest. Elevation range: 4,500–
8,500 feet. Blooms: April–July. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Malacothamnus 
davidsonii 
Davidson’s bush 
mallow 

-/-/1B.2/S2 Chaparral, cismontane woodland, coastal 
scrub, and riparian woodland. Elevation range: 
607–2,800 feet. Blooms: June–January. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Monardella 
hypoleuca ssp. 
hypoleuca 
white-veined 
monardella 

-/-/1B.3/S2S3 Found in chaparral and cismontane woodland. 
Located on dry slopes. Elevation range: 164–
5,000 feet. Blooming period: April– December.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Nama 
stenocarpum 
mud nama 

-/-/2B.2/S1S2 Marshes and swamps. Located on lake shores, 
streams banks, and intermittently wet areas. 
Elevation range: 15–1,620 feet. Blooms: 
January–July.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Rorippa aka. 
Nasturtium 
gambelii 
Gambell’s 
watercress 

FE/ST/1B.1/S1 Brackish and freshwater marshes and 
swamps. Located on lake and stream margins 
at or immediately above the water line. 
Elevation range: 15–1,075 feet. Blooms: April–
October.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Navarretia 
fossalis 
spreading 
navarretia 

FT/-/1B.1/S1 Vernal pools, chenopod scrub, marshes, 
swamps, and playas. Located on hardpan soils 
and in swales, depressions, and pools. 
Elevation range: 95–4,225 feet. Blooms: April–
June.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Navarretia 
prostrata 
prostrate vernal 
pool navarretia 

-/-/1B.1/S2 Found in mesic conditions within coastal scrub, 
meadows and seeps, valley and foothill 
grassland (alkaline), and vernal pools. 
Elevation range: 45–2,270 feet. Blooms: April–
July.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Orcittia 
californica 
California Orcutt 
grass 

FE/SE/1B.1/S1 Vernal pools. Elevation range: 45–2,145 feet. 
Blooms: April–August. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Phacelia hubbyi 
Hubby’s phacalia 

-/-/4.2/S4 Found in gravelly, rocky, talus soil in chaparral, 
coastal scrub, and valley and foothill grassland 
habitat. Elevation range: 0–3,280 feet. 
Blooming period: April–July. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Phacelia 
ramosissima 
var. 
austrolitoralis 
south coast 
branching 
phacelia 

-/-/3.2/S3.2 Chaparral, coastal dunes, coastal scrub, and 
coastal salt marshes. Located on sandy, 
sometimes rocky soils. Elevation range: 20–
975 feet. Blooms: March–August.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Phacelia 
stellaris 
Brand’s star 
phacelia 

-/-/1B.1/S1 Coastal scrub and coastal dunes. Located in 
open areas. Elevation range: 1–1,300 feet. 
Blooms: March–June.  

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Potentilla 
multijuga 
Ballona cinquefoil 

-/-/1A/SX Perennial herb found in brackish meadows and 
seeps. Elevation range: 0–10 feet. Blooms: 
June–August.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Pseudognaphali
um 
leucocephalum 
white rabbit-
tobacco 

-/-/2B.2/S2 Riparian woodland, cismontane woodland, 
coastal scrub, and chaparral. Elevation range: 
0–6,825 feet. Blooms: July–December.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Common Name 
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FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

Quercus 
dumosa 
Nuttall’s scrub 
oak 

-/-/1B.1/S3 This evergreen shrub blooms from February to 
August at elevations from 49 to 1,312 feet. It 
inhabits sandy soils and clay loam in coastal 
scrub, chaparral, and closed-cone coniferous 
forests. It can be found along the coasts of 
Santa Barbara, Orange, and San Diego 
Counties.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Sidalcea 
neomexicana 
salt spring 
checkerbloom 

-/-/2B.2/S2 Alkali playas, brackish marshes, chaparral, 
coastal scrub, lower montane coniferous forest, 
and Mojavean desert scrub. Located on alkali 
springs and marshes. Elevation range: 45–
4,960 feet. Blooms: March–June.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Suaeda esteroa 
estuary seablite 

-/-/1B.2/S2 Coastal salt marshes and swamps. Located on 
clay, silt, and sand substrates. Elevation range: 
0 – 15 feet. Blooms: May – January.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Suaeda taxifoluia 
woolly seablite 

-/-/4.2/S2S3 Coastal bluff scrub, coastal dunes, and 
margins of coastal salt marshes. Elevation 
range: 0–165 feet. Blooms: January–
December. 

HP Potentially suitable 
habitat is present but 
only within the sandy 
habitat found along 
the western edge of 
the BSA. Project 
activities are not 
anticipated in or 
immediately 
adjacent to this 
habitat. 

Symphyotrichum 
defoliatum  
San Bernardino 
aster 

-/-/1B.2/S2 Meadows and seeps, marshes and swamps, 
coastal scrub, cismontane woodland, lower 
montane coniferous forest, and grassland. 
Located in mesic grassland near ditches, 
streams, and springs. Elevation range: 5–6,630 
feet. Blooms: July–November.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Symphyotrichum 
greatea 
Greata’s aster 

-/-/1B.3/S3 Chaparral, cismontane woodland. Located in 
mesic canyons. Elevation range: 975–6,535 
feet. Blooms: June–October.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Thelypteris 
puberula var. 
sonorensis 
Sonoran maiden 
fern 

-/-/2B.2/S2.2? This rhizomatous perennial herb inhabits seeps 
and streams in meadows, from Southern 
California south to Sonora, Mexico, and east to 
Arizona. In California, it is known from Santa 
Barbara, Los Angeles, Riverside, and San 
Bernardino Counties, at elevations from about 
164 to 2,001 feet. This fern is rare to uncommon 
in California but more common outside the state.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name 
Common Name 

Statusa 
FED/STATE/ 
CNPS/CNDDB General Habitat Description 

Specific 
Habitatb 
Present/ 
Absent Rationale 

a Status Codes  
Federal 
FE = Federally listed; Endangered 
PE =  Proposed Endangered  
FT =  Federally listed; Threatened 
FC =  Federal Candidate for Listing 
FSC =  Federal Species of Concern  
D =  Delisted 

State 
SE =  State listed; Endangered 
CE =  Candidate Endangered 
ST =  State listed; Threatened  
CT = Candidate Threatened 
R =  Rare (Native Plant Protection Act) 
SSC =  California Species of Special Concern 
CFP =  California Fully Protected Species 
WL =  Watch List 

CNPS Rare Plant Rank (CRPR) 
1A = Plants presumed extinct in California 
1B = Plants rare, threatened, or endangered in California and elsewhere 
2 = Plants rare, threatened, or endangered in California but more common elsewhere 
3 = Plants about which we need more information 
4 = Limited distribution (Watch List) 
 
CNPS CRPR Threat Codes 
0.1 = Seriously endangered in California 
0.2 = Fairly endangered in California 
0.3 = Not very endangered in California 
 
Note: The California Natural Diversity Database (CNDDB) uses the same ranking methodology that was originally developed 
by the Nature Conservancy, now maintained and recently revised by NatureServe. The state rank (S-rank) refers to the 
imperilment status only within California’s state boundaries. It is a reflection of the overall status of an element through its 
state range. The state rank represent a letter plus number score that reflect a combination of Rarity, Threat, and Trend 
factors, with weighting being heavier on Rarity than the other two. 
S1 = Critically Imperiled – Critically imperiled in the state because of extreme rarity (often five or fewer populations) or 
because of factor(s) such   as very steep declines that make it especially vulnerable to extirpation from the 
state. 
S2 = Imperiled – Imperiled in the state because of rarity related to a very restricted range, very few populations (often 20 or 
fewer), steep declines,   or other factors that make it very vulnerable to extirpation from the state. 
S3 = Vulnerable – Vulnerable in the state because of a restricted range, relatively few populations (often 80 or fewer), 
recent and widespread    declines, or other factors that make it vulnerable to extirpation from the state. 
S4 = Apparently Secure – Uncommon but not rare in the state; some cause for long-term concern because of declines or 
other factors. 
S5 = Secure – Common, widespread, and abundant in the state. 
SH = All sites are historical; the element has not been seen for at least 20 years but suitable habitat still exists. 
SX = All sites are extirpated. 
 
Uncertainty about the rank of an element is expressed in two major ways:  
• By expressing the ranks as a range of values (e.g., S2S3 means the rank is somewhere between S2 and S3). 
• By adding a “?” to the rank (e.g., S2? represents more certainty than S2S3 but less certainty than S2). 
b Habitat Presence/Absence Codes 
P = The species is present and was observed during survey efforts. 
HP = Habitat is or may be present within project footprint. The species may be present. Focused survey is warranted. 
HPB = Habitat is or may be present within 200 feet of study area (BSA). The species may be present. Focused survey is 
warranted. 
HA = No habitat present and no further work needed. 
Gray Highlight = No potential to occur in the BSA. 
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Table 2: Sensitive Vegetation Communities Potentially Occurring or Known to Occur in the Biological Study 
Area 

Vegetation Community Presence in Study Area 
California Walnut Woodland Not present 

Riversidean Alluvial Fan Sage Scrub Not present 

Southern Cottonwood Willow Riparian Forest Not present 

Southern Dune Scrub Not present 

Southern Coast Live Oak Riparian Forest Not present 

Southern Coastal Salt Marsh Not present 

Southern Sycamore Alder Riparian Woodland Not present 
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Table 3: Sensitive Animal Species Potentially Occurring or Known to Occur in the Biological Study Area 

Scientific Name/ 
Common Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present Potential/Rationale 

Agelaius tricolor 
tricolored 
blackbird 
(nesting colony) 

-/E&SSC/S1S2 Range is restricted to the Central Valley and 
surrounding foothills, coastal and some inland 
localities in Southern California, and scattered 
sites in Oregon, western Nevada, central 
Washington, and western coastal Baja 
California. Breeds in dense colonies and may 
travel several miles to secure food for their 
nestlings. Males defend small territories within 
colonies and mate with one to four females. 
They are itinerant breeders, nesting more than 
once at different locations during the breeding 
season. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Aglaothorax 
longipennis  
Santa Monica 
shieldback 
katydid 

-/-/S1S2 Occurs nocturnally on chaparral and canyon 
stream bottom vegetation and also on 
introduced ice plant (Mesembryantheum sp.). 
Only one population is known, and it was 
identified at the mouth of Big Rock Canyon in 
1975. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Anaxyrus 
californicus 
arroyo toad 

FE/CSC/S2S3 Inhabits washes, arroyos, sandy river banks, 
riparian areas with willows, sycamores, oaks, 
and cottonwoods. Specialized habitat needs, 
including exposed sandy stream sides with 
stable terraces for burrowing, with scattered 
vegetation for shelter, and areas with quiet 
water or pools that are free of predatory fish, 
with sandy or gravel bottoms without silt for 
breeding. Adults typically breed in overflow 
pools adjacent to the inflow channel of third-
order or greater predator-free streams. Adult 
estivation sites are typically in stream terraces 
or uplands with friable soils, usually near active 
use areas but potentially more than 0.5 mile 
away. Young toads require moderately 
vegetated sandbars. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Anniella pulchra 
pulchra 
silvery legless 
lizard 

-/CSC/S3 Occurs in moist, warm loose soil with plant 
cover and sparsely vegetated areas with beach 
dunes, chaparral, pine-oak woodlands, desert 
scrub, sandy washes, and stream terraces with 
sycamores, cottonwoods, or oaks. Leaf litter 
under trees and bushes in sunny areas and 
dunes that has been stabilized with bush lupine 
and mock heather often indicates suitable 
habitat. Found under surface objects such as 
rocks, boards, driftwood, and logs. Sometimes 
found in suburban gardens in Southern 
California. Soil characteristics, as well as 
requirements for soil moisture and relatively 
cool microclimates (about 93°F, maximum), 
limit distribution. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name/ 
Common Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present Potential/Rationale 

Antrozous 
pallidus 
pallid bat 

-/CSC/S3 This bat species is widely distributed in the 
southwestern United States and northern 
Mexico. It is locally common across most of 
California, except in the far northwest and in 
higher portions of the Sierra Nevada. Habitats 
utilized include a wide variety of grasslands, 
shrublands, woodlands, and forests, including 
mixed conifer forest. Appears to be most 
common in open, dry, rocky lowlands. Roosts 
are in caves, mines, and crevices in rocks, 
buildings, and trees. This is a colonial species 
that forages low over open ground, often 
picking up beetles and other species of prey off 
the ground. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Aspidoscelis 
tigris stejnegeri 
coastal whiptail 

-/-/S2S3 Habitats include a disturbed coastal sage 
scrub-chaparral mix and cleared areas of 
chaparral with a sandy/rocky substrate. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Athene 
cunicularia 
burrowing owl 

-/CSC/S3 Level, open, dry, heavily grazed, or low 
grassland or desert vegetation with available 
burrows. In coastal Southern California, a 
substantial fraction of burrowing owls are found 
in microhabitats that have been highly altered 
by humans, including flood control and 
irrigation basins, dikes, banks, abandoned 
fields surrounded by agriculture, and road cuts 
and margins. Several factors in combination 
probably explain distribution of the species on 
local scales (e.g., vegetation density, 
availability of suitable prey, availability of 
burrows or suitable soil, disturbance). 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Bombus crotchii 
Crotch bumble 
bee 

-/-/S1S2 Coastal California east to the Sierra-Cascade 
crest and south into Mexico. Food plant genera 
include Antirrhinum, Phacelia, Clarkia, 
Dendromecon, Eschscholzia, and Eriogonum. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Brachtramphus 
marmoratus 
marbled murrelet 

(Nesting) 
FT/SE/S1 

This small seabird nests in trees in older 
coastal forests throughout most of its range in 
North America and Asia. In summer, forages 
primarily in bays, inlets, fjords (rarely in 
protected harbors), and open ocean within 3 
miles of shore (Alaska: 30 miles). Usually in 
widely dispersed concentrations (singles or 
pairs of birds). Seems to prefer shallow water, 
usually < 200 feet deep but known to forage in 
water up to 1,300 feet deep in fjords and 185 
miles offshore, generally in areas with 
underwater sills, shelf edges, or strong tidal 
currents. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name/ 
Common Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present Potential/Rationale 

Branchinecta 
lynchi 
vernal pool fairy 
shrimp 

T/-/- Restricted to seasonal vernal pools. Vernal 
pool fairy shrimp prefer cool water in pools with 
low to moderate levels of dissolved solids, are 
unpredictable, and often short lived. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Brennania belkini 
Belkin's dune 
tabanid fly 

-/-/S1S2 Found in exposed sandy substrates within 
southern foredune and southern dune scrub 
plant communities. Adults fly from late May to 
early July and breed only on coastal sand 
dunes.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Buteo swainsoni 
Swainson's hawk 

(Nesting) 
-/ST/S3 

This slim relative of the common red-tailed 
hawk nests primarily in low-intensity agricultural 
areas of the western United States, migrating 
through Central America to Argentina and 
Brazil each fall and spring.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Carolella 
busckana  
Busck's gallmoth 

-/-SH El Segundo sand dunes. HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Charadrius 
alexandrinus 
nivosus  
western snowy 
plover 

(Nesting) 
FT/CSC/S2 

Breeds primarily above the high-tide line on 
coastal beaches, sand spits, dune-backed 
beaches, sparsely vegetated dunes, beaches 
at creek and river mouths, and salt pans at 
lagoons and estuaries. In winter, found on 
beaches, which are used for nesting. Found on 
other beaches in manmade salt ponds and on 
estuarine sand and mud flats. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Cicindela 
hirticollis gravida  
sandy beach 
tiger beetle 

(Nesting) 
-/-/S1 

Breeds primarily above the high-tide line on 
coastal beaches, sand spits, dune-backed 
beaches, sparsely vegetated dunes, beaches 
at creek and river mouths, and salt pans at 
lagoons and estuaries. In winter, found on 
beaches, which are used for nesting. Found on 
other beaches in manmade salt ponds and on 
estuarine sand and mud flats. 

HP Potentially suitable 
habitat is present but 
only within the sandy 
beach habitat found 
along the western 
edge of the BSA. 
Project activities are 
not anticipated in or 
immediately adjacent 
to this habitat. 

Cicindela senilis 
frosti  
senile tiger beetle 

-/-/S1 Found in the middle to upper parts of salt 
marshes. The beetle has a bimodal flight period 
in early spring and late fall (CNDDB 2015). 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name/ 
Common Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present Potential/Rationale 

Coelus globosus  
globose dune 
beetle 

-/-/S1S2 Inhabitant of coastal sand dune habitat, 
typically vegetated foredunes and sand 
hummocks, from Bodega Head in Sonoma 
County south to Ensenada, Mexico. 

HP Potentially suitable 
habitat is present but 
only in the sandy 
beach habitat along 
the western edge of 
the BSA, although 
potential is extremely 
low because of a lack 
of vegetation. Project 
activities are not 
anticipated in or 
immediately adjacent 
to this habitat. 

Danaus 
plexippus  
monarch butterfly 

-/-/S2S3 Winter roost sites extend along the coast from 
northern Mendocino County to Baja California, 
Mexico. Roosts located in wind-protected tree 
groves (e.g., eucalyptus, Monterey pine, 
cypress) (CNDDB 2015). 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Diadophis 
punctatus 
modestus  
San Bernardino 
ringneck snake 

-/-/S2? Elevation range for the species as a whole is 
from sea level to about 7,000 feet. Prefers moist, 
open, rocky areas within valley foothill, mixed 
chaparral, and annual grassland habitats where 
it preys on salamanders, frogs, lizards, snakes, 
and earthworms. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Empidonax traillii 
extimus 
southwestern 
willow flycatcher 

(Nesting) 
FE/SE/S1 

Occurs in riparian habitats along rivers, 
streams, or other wetlands where dense 
growths of willows, arrowweed, buttonbush, 
tamarisk, Russian olive, or other plants are 
present, often with a scattered overstory of 
cottonwood, etc. Throughout their range, the 
riparian habitats tend to be rare, widely 
separated, and small and/or linear locales that 
are separated by vast expanses of arid lands. 
Nests in thickets of trees and shrubs, 
approximately 13 to 23 feet or more in height, 
with dense foliage from approximately 13 feet 
aboveground and often a high canopy cover 
percentage. Following modern changes in 
riparian plant communities, still nests in native 
vegetation where available but has been known 
to nest in thickets that are dominated by 
tamarisk and Russian olive. Virtually always 
nests near surface water or saturated soil.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Emys marmorata 
western pond 
turtle 

-/CSC/S3 Found in ponds, lakes, rivers, streams, creeks, 
marshes, and irrigation ditches with abundant 
vegetation and either rocky or muddy bottoms 
in woodland, forest, and grassland. In streams, 
prefers pools to shallower areas. Logs, rocks, 
cattail mats, and exposed banks are required 
for basking. May enter brackish water and even 
seawater. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name/ 
Common Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present Potential/Rationale 

Eucosma henne  
Henne's 
eucosman moth 

-/-/S1 Endemic to the Los Angeles/El Segundo Dunes 
in Los Angeles County. Species was collected 
from and identified at the dunes in 1984. 
Larvae are stem and root borers of Phacelia 
ramosissim. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Eucyclogobius 
newberryi 
tidewater goby 

FE/CSC/S2S3 Found primarily in waters of coastal lagoons, 
estuaries, and marshes. Historical range from 
mouth of the Smith River, Del Norte County, to 
northern San Diego County. The species is 
benthic in nature, living at the bottom of 
shallow, brackish bodies of water, such as 
lagoons and lower stream reaches where the 
water is fairly still but not stagnant. Prefers 
water with high dissolved oxygen levels and 
salinities of less than 10 parts per thousand. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Eumops perotis 
californicus 
western mastiff 
bat 

-/CSC/S3S4 Primarily a cliff-dwelling species. Maternity 
colonies of 30 to several hundred (typically 
fewer than 100) roost generally under 
exfoliating rock slabs (e.g., granite, sandstone, 
columnar basalt). It has also been found in 
similarly crevices in large boulders and 
buildings. Roosts are generally high above the 
ground, usually allowing a clear vertical drop of 
at least 9.8 feet below the entrance for flight. 
Forages in broad open areas.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Euphilotes 
battoides allyni  
El Segundo blue 
butterfly 

FE/-/S1 Historical range is the entire Los Angeles/ 
El Segundo Dunes area and the northwestern 
Palos Verdes Peninsula in southwestern Los 
Angeles County. Currently distributed on three 
remnant habitats within its former range that 
support coastal sand dunes with coast 
buckwheat (Eriogonum parvifolium). All life 
stages depend on sea cliff buckwheat 
(Eriogonum parvifolium) and possibly loose 
sand. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Lasionycteris 
noctivagans 
silver-haired bat 

-/-/S3S4 

Primarily a coastal and montane forest dweller, 
feeding over streams, ponds, and open brushy 
areas. Roosts in hollow trees, beneath 
exfoliating bark, and in abandoned woodpecker 
holes but rarely under rocks. Needs drinking 
water. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 



17 of 22 
 

Scientific Name/ 
Common Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present Potential/Rationale 

Lasiurus cinereus 
hoary bat 

-/-/S4? The hoary bat is the most widespread North 
American bat. May be found at any location in 
California, although distribution is patchy in 
southeastern deserts. This common, solitary 
species winters along the coast and in 
Southern California, with breeding inland and 
north of the winter range. Habitats that are 
suitable for bearing young include all 
woodlands and forests with medium to large-
size trees and dense foliage. Hoary bats have 
been recorded from sea level to 13,200 feet. 
During migration in Southern California, males 
are found in foothills, deserts, and mountains; 
females are found in lowlands and coastal 
valleys. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Lasiurus 
xanthinus 
western yellow 
bat 

-/CSC/S3 Some populations may be migratory, although 
some individuals appear to be present year-
round. Species probably do not hibernate. 
Associated with water features in open grassy 
areas and scrub as well as canyon and riparian 
situations. Thought to be non-colonial. 
Individuals usually roost in trees, hanging from 
the underside of a leaf. Commonly found in the 
southwestern United States, roosting in the 
skirt of dead fronds in both native and 
nonnative palm trees. 

HP Suitable roosting 
habitat is present 
within the BSA in the 
large palm trees.  

Laterallus 
jamaicensis 
coturniculus 
California black 
rail 

-/ST/S1 Occurs in tidal salt marshes that are associated 
with a heavy growth of tule and pickleweed; 
also occurs in brackish marshes or freshwater 
marshes at low elevations. Restricted primarily 
to the San Francisco Bay, with smaller 
numbers in wetlands from the Salton Sea area 
to Arizona. This species has essentially 
disappeared from coastal wetlands in coastal 
Southern California and central California, 
although small populations have recently been 
discovered about 100 miles south of the U.S. 
border in northwestern Baja California. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Microtus 
californicus 
stephensi 
south coast 
marsh vole 

-/CSC/S1S2 Occurs in the area of tidal marshes in Los 
Angeles, Orange, and southern Ventura 
Counties. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Neotoma lepida 
intermedia 
San Diego desert 
woodrat 

-/CSC/S3S4 Occurs in two disjunct areas in California: 
northeastern California from eastern Modoc 
County to southeastern Lassen County and 
most of Southern California from Mono County 
south through the Mojave desert and from 
northern Tulare County south to the San 
Bernardino Mountains. Occurs in a variety of 
shrub and desert habitats, typically with rock 
outcrops, boulders, cacti, and/or areas of dense 
undergrowth.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name/ 
Common Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present Potential/Rationale 

Nyctinomops 
femorosaccus 
pocketed free-
tailed bat 

-/CSC/S3 Occurs in a variety of arid areas in Southern 
California, including pine-juniper woodlands, 
desert scrub, palm oasis, desert wash, and 
desert riparian. Prefers rocky areas with high 
cliffs for roosting. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Nyctinomops 
macrotis  
big free-tailed bat 

-/CSC/S3 In Southern California, found in low-lying arid 
areas. Needs high cliffs or rocky outcrops for 
roosting sites. Feeds principally on large moths. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Onychobaris 
langei  
Lange's El 
Segundo Dune 
weevil 

-/-/S1 Known from El Segundo Dunes. HP Potentially suitable 
Low quality habitat 
present but very low 
likelihood of species 
being present. 

Oncorhynchus 
mykiss irideus 
Southern 
California 
steelhead 

FE/CSC/S1 Migrates into freshwater streams when 
sandbars breach during winter and spring rains. 
Occurs in coastal streams with water 
temperatures < 60°F. Needs cool, clear water 
with in-stream cover. Spawns in tributaries to 
large rivers or streams that are directly 
connected to the ocean. Spawning habitat 
consists of gravel substrates that are free of 
excessive silt. Thrives when the dissolved 
oxygen concentration is at least 7 parts per 
million. In streams, deep low-velocity pools are 
important wintering habitats. Has been 
extirpated from at least 12 Southern California 
streams: San Luis Rey River, San Mateo 
Creek, Santa Margarita River, Rincon Creek, 
Maria Ygnacio River, Los Angeles River, San 
Gabriel River, Santa Ana River, San Onofre 
Creek, San Juan Creek, San Diego River, and 
Sweetwater River. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Onychomys 
torridus ramona 
southern 
grasshopper 
mouse 

-/CSC/S3 Wide variety of dry to moderately dry scrub, 
grassland, and woodland habitats across 
Southern California, exclusive of the more 
mesic coastal areas from Ventura County 
north. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Panoquina 
errans  
wandering 
(= saltmarsh) 
skipper 

-/-/S2 Distributed along a narrow coastal strip from 
Santa Barbara and Ventura to San Diego 
County. Often associated with a host plant, 
saltgrass (Distichlis spicata)  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Scientific Name/ 
Common Name 

Statusa 
FED/STATE/ 
CNDDB General Habitat Description 

Habitat 
Present Potential/Rationale 

Passerculus 
sandwichensis 
beldingi  
Belding's 
savannah 
sparrow 

-/SE/S3 Locally common non-migratory resident of 
coastal saltmarsh. It is an obligate breeder in 
middle-elevation saltmarsh, nearly always 
characterized by pickleweed (Salicornia spp.), 
either in tidal situations or nearby non-tidal 
alkaline flats. Although the majority of its 
subsistence stems from the saltmarsh and 
closely adjacent mudflat, individuals, 
particularly post-breeding birds, can be found 
foraging in a wide variety of habitats, including 
upper marsh, adjacent ruderal and ornamental 
vegetation, open beach and mudflat, and even 
dirt and gravel parking lots. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Pelecanus 
occidentalis 
californicus  
California brown 
pelican 

(Nesting colony/ 
communal 
roosts) 
D/D/S3 

This widely known pelican is the largest bird 
that occurs regularly along our shorelines, with 
a wingspan of about 7 feet. Foraging along the 
coast, in brackish lagoons, and up to 100 miles 
out to sea, it is not found inland, except at the 
Salton Sea in Imperial and Riverside Counties, 
locally in small numbers along the Colorado 
River, and occasionally following prey for short 
distances up larger rivers coastally. Nests on 
offshore islands. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Perognathus 
longimembris 
brevinasus 
Los Angeles 
pocket mouse 

-/CSC/- Occurs in lower elevation grassland, alluvial 
sage scrub, and coastal sage scrub in the 
coastal basins of Southern California, from 
coastal areas through the San Jacinto and 
Temecula Valleys to Warner Pass and 
Temecula, excluding the San Fernando Valley. 
The known elevational range is from 548 to 
2,657 feet.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Perognathus 
longimembris 
pacificus 
Pacific pocket 
mouse 

FE/CSC/S1 An obligate resident of fine-grained sandy soils 
in coastal strand, coastal dunes, river and 
marine alluvium, and coastal sage scrub in 
proximity to the ocean. Has never been 
collected more than 2 miles from the coast or 
above 600 feet. It appears that occurrences are 
closely associated with loose or friable soils 
that permit burrowing. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Phrynosoma 
blainvillii 
coast horned 
lizard 

-/CSC/S3S4 Found in a wide variety of vegetation 
communities, from grasslands and shrublands 
to woodlands, including coniferous forests. 
Critical factors are the presence of loose soils 
with a high sand fraction; an abundance of 
native ants or other insects, especially 
harvester ants (Pogonomyrmex spp.); and the 
availability of both sunny basking spots and 
dense cover for refuge. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 



20 of 22 
 

Scientific Name/ 
Common Name 

Statusa 
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Habitat 
Present Potential/Rationale 

Polioptila 
californica 
californica 
California 
gnatcatcher 

FT/CSC/S2 Generally prefers open sage scrub with 
California sagebrush (Artemisia californica) as 
a dominant or co-dominant species. Nest 
placement is typically in areas with less than a 
40% slope gradient. Monogamous pairs tend to 
stay in the same locale. Both parents build the 
nest, incubate, and care for young. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Rallus 
longirostris 
levipes 
Light-footed 
clapper rail 

FE/SE/S1 This subspecies of the large and widespread 
clapper rail is restricted to the lower elevations 
of coastal marshes with active tidal flow and 
dense pickleweed and/or cordgrass thickets, 
from Port Hueneme in Ventura County 
(formerly to Santa Barbara County) south to 
Bahia de San Quintin, Baja California, Mexico. 
No substantial seasonal movements occur, 
although rare individuals wander away from 
known breeding locales.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Rana draytonii 
California red-
legged frog 

FT/CSC/S2S3 Occurs locally on the western slopes of the 
Sierra Nevada and the coastal foothills the 
length of the state, up to about 4,920 feet. 
Inhabits pools of streams, marshes, and ponds. 
Adults feed on a wide variety of aquatic prey 
and will move up to 1 mile through riparian 
communities under wet conditions, such as 
rainfall. They prefer shorelines with extensive 
vegetation and are vulnerable to the 
introduction of exotic competitors. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Riparia riparia 
bank swallow 
(nesting) 

(Nesting) 
-/ST/S2 

Historically, this species bred interruptedly 
along the entire coast of California as well as in 
the Central Valley and Great Basin portions of 
the state. Currently, the species breeds only in 
Northern California, primarily in the Sacramento 
Valley and far northeastern portions of the 
state, with a few colonies in coastal counties 
from Monterey through Del Norte County. This 
species is uncommon to fairly common 
migrants in spring and fall at the Salton Sea in 
Riverside and Imperial Counties and at other 
large lakes and wetlands in desert regions. 
They are rare migrants elsewhere in California. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Socalchemmis 
gertschi 
Gertsch's 
socalchemmis 
spider 

-/-/S1 Found in sage scrub, chaparral, oak woodland, 
and coniferous forest, generally in rocky 
outcrops or talus slopes (moveable rocks with 
spaces or cracks) in non-arid climates.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Sorex ornatus 
salicornicus 
Southern 
California 
saltmarsh shrew 

-/CSC/S1 Occurs in coastal marshes in Los Angeles, 
Orange and Ventura Counties. Based on other 
studies of shrews, may require dense ground 
cover and nesting sites that are above the 
mean high tide and free from inundation.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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Sternula 
antillarum browni 
California least 
tern 

(Nesting colony) 
FE/SE/S2 

Nests on sandy upper ocean beaches, open 
barren sites, and occasionally mudflats. 
Forages on adjacent surf line, estuaries, or the 
open ocean. Colonies are located near the 
ocean shoreline (within 0.5 mile), typically on 
nearly flat, loose sandy substrates with lightly 
scattered short vegetation and debris, although 
some colonies have been located on hard-
packed surfaces, even unused asphalt. Colony 
sites must provide access to the shoreline for 
juveniles and must be relatively free of 
predators or the colony may abandon breeding 
efforts before completion.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Streptocephalus 
woottoni 
Riverside fairy 
shrimp 

FE/-/S1S2 Found in shallow depressions that contain a 
soil layer of clay hard pan. Discontinuously 
distributed along coastal Southern California 
and northern Baja California.  

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Taxidea taxus  
American badger 

-/CSC/S3 Commonly found in treeless areas, including 
tallgrass and shortgrass prairies, grass-
dominated meadows and fields within forested 
habitats, and shrub-steppe communities. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Thamnophis 
hammondi 
two-striped garter 
snake 

-/CSC/S3S4 Endemic to coastal Southern California, from the 
Santa Clara River valley south to northern San 
Diego County. Maximum known elevation is 
about 2,270 feet. Restricted to marsh and 
upland habitats near permanent water with good 
strips of riparian vegetation where adequate 
prey and refuge can be found. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Trigonoscuta 
dorothea 
dorothea  
Dorothy's 
El Segundo Dune 
weevil 

-/-/S1 Distributed only along coastal Southern 
California, from Point Dume to Point Fermin. 
Associated with southern dune scrub plant 
community. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Tryonia imitator  
mimic tryonia 
(= California 
brackishwater 
snail) 

-/-/S2 Inhabits coastal lagoons, estuaries, and salt 
marshes, from Sonoma County south to San 
Diego County (CNDDB 2015). 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 

Vireo bellii 
pusillus 
least Bell's vireo 

(Nesting) 
FE/SE/S2 

Nesting elevation ranges from below sea level 
to at least 4,100 feet. The subspecies winters in 
southern Baja California. Selects dense 
vegetation low in riparian zones for nesting. 

HA No suitable habitat is 
present within the 
BSA. This species is 
not expected to 
occur. No further 
constraint is present. 
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a Status Codes  
Federal 
E =  Federally listed; Endangered 
PE =  Proposed Endangered  
T =  Federally listed; Threatened 
FC =  Federal Candidate for Listing 
FSC =  Federal Species of Concern  
D =  Delisted 
 

State 
E =  State listed; Endangered 
CE =  Candidate Endangered 
T =  State listed; Threatened  
CT =  Candidate Threatened 
R =  Rare (Native Plant Protection Act) 
SSC =  California Species of Special Concern 
CFP =  California Fully Protected Species 
WL =  Watch List 
D =  Delisted 

Note: The California Natural Diversity Database (CNDDB) uses the same ranking methodology that was originally developed 
by the Nature Conservancy, now maintained and recently revised by NatureServe. The state rank (S-rank) refers to the 
imperilment status only within California’s state boundaries. It is a reflection of the overall status of an element through its 
state range. The state rank represent a letter plus number score that reflect a combination of Rarity, Threat, and Trend 
factors, with weighting being heavier on Rarity than the other two. 
S1 = Critically Imperiled – Critically imperiled in the state because of extreme rarity (often five or fewer populations) or 
because of factor(s) such   as very steep declines that make it especially vulnerable to extirpation from the 
state. 
S2 = Imperiled – Imperiled in the state because of rarity related to a very restricted range, very few populations (often 20 or 
fewer), steep declines,   or other factors that make it very vulnerable to extirpation from the state. 
S3 = Vulnerable – Vulnerable in the state because of a restricted range, relatively few populations (often 80 or fewer), 
recent and widespread    declines, or other factors that make it vulnerable to extirpation from the state. 
S4 = Apparently Secure – Uncommon but not rare in the state; some cause for long-term concern because of declines or 
other factors. 
S5 = Secure – Common, widespread, and abundant in the state. 
SH = All sites are historical; the element has not been seen for at least 20 years but suitable habitat still exists. 
SX = All sites are extirpated. 
 
Uncertainty about the rank of an element is expressed in two major ways:  
• By expressing the ranks as a range of values (e.g., S2S3 means the rank is somewhere between S2 and S3). 
• By adding a “?” to the rank (e.g., S2? represents more certainty than S2S3 but less certainty than S2). 
b Habitat Presence/Absence Codes 
P = The species is present and was observed during survey efforts. 
HP = Habitat is or may be present within project footprint. The species may be present. Focused survey is warranted. 
HPB = Habitat is or may be present within 200 feet of study area (BSA). The species may be present. Focused survey is 
warranted. 
HA = No habitat present and no further work needed. 
Gray Highlight = No potential to occur in the BSA. 
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Anaya, Mario

From: Shaikh, Mohammed@DOT <mohammed.Y.shaikh@dot.ca.gov>
Sent: Friday, September 22, 2017 2:59 PM
To: nmfswcrca.specieslist@noaa.gov
Cc: Enwedo, Michael C@DOT
Subject: Santa Monica Pier Bridge Replacement

Federal agency:  Federal Highway Administration ‐ California Division 
Federal agency address:  650 Capitol Mall, Suite 4‐100, Sacramento, CA 95814‐4708 
Non‐federal agency representative (if any):  California Department of Transportation 
Non‐federal agency representative (if any) address:  100 S Main Street, MS 16A, Los Angeles CA 90012 
Project title:  Santa Monice Pier Bridge Replacement 
Point‐of‐Contact: Mohammed Shaikh, mohammed.y.shaikh@dot.ca.gov, 213‐897‐0665 
 

Quad Name Beverly Hills 

Quad Number 34118‐A4 

ESA Anadromous Fish 

SONCC Coho ESU (T) ‐   

CCC Coho ESU (E) ‐   

CC Chinook Salmon ESU (T) ‐   

CVSR Chinook Salmon ESU (T) ‐   

SRWR Chinook Salmon ESU (E) ‐  

NC Steelhead DPS (T) ‐   

CCC Steelhead DPS (T) ‐   

SCCC Steelhead DPS (T) ‐   

SC Steelhead DPS (E) ‐  X 

CCV Steelhead DPS (T) ‐   

Eulachon (T) ‐   

sDPS Green Sturgeon (T) ‐   

ESA Anadromous Fish Critical Habitat 

SONCC Coho Critical Habitat ‐   

CCC Coho Critical Habitat ‐   

CC Chinook Salmon Critical Habitat ‐   

CVSR Chinook Salmon Critical Habitat ‐   

SRWR Chinook Salmon Critical Habitat ‐  

NC Steelhead Critical Habitat ‐   

CCC Steelhead Critical Habitat ‐   

SCCC Steelhead Critical Habitat ‐   

SC Steelhead Critical Habitat ‐   
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CCV Steelhead Critical Habitat ‐   

Eulachon Critical Habitat ‐   

sDPS Green Sturgeon Critical Habitat ‐   

ESA Marine Invertebrates 

Range Black Abalone (E) ‐  X 

Range White Abalone (E) ‐ X 

ESA Marine Invertebrates Critical Habitat 

Black Abalone Critical Habitat ‐ 

ESA Sea Turtles 

East Pacific Green Sea Turtle (T) ‐  X 

Olive Ridley Sea Turtle (T/E) ‐  X 

Leatherback Sea Turtle (E) ‐  X 

North Pacific Loggerhead Sea Turtle (E) ‐ X 

ESA Whales 

Blue Whale (E) ‐  X 

Fin Whale (E) ‐  X 

Humpback Whale (E) ‐  X 

Southern Resident Killer Whale (E) ‐ X 

North Pacific Right Whale (E) ‐  X 

Sei Whale (E) ‐  X 

Sperm Whale (E) ‐  X 

ESA Pinnipeds 

Guadalupe Fur Seal (T) ‐ X 

Steller Sea Lion Critical Habitat ‐ 

Essential Fish Habitat 

Coho EFH ‐   

Chinook Salmon EFH ‐   

Groundfish EFH ‐  X 

Coastal Pelagics EFH ‐  X 
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Highly Migratory Species EFH ‐  

MMPA Species (See list at left) 

ESA and MMPA Cetaceans/Pinnipeds 
See list at left and consult the NMFS Long Beach office 
562-980-4000 

MMPA Cetaceans ‐ X 

MMPA Pinnipeds ‐  X 
 
 
Thank you, 
Mohammed Shaikh 
Senior Environmental Planner 
NEPA Assignment Coordinator D7 & D12 
Office of NEPA Assignment and Environmental Compliance  
Division of Local Assistance 
(213) 897‐0665 
(213) 897‐0685 FAX 
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Anaya, Mario

From: NMFSWCRCA Specieslist - NOAA Service Account <nmfswcrca.specieslist@noaa.gov>
Sent: Friday, September 22, 2017 4:04 PM
To: Shaikh, Mohammed@DOT
Subject: Auto reply - NMFS CA Species List Re: Santa Monica Pier Bridge Replacement

Thank you for using NMFS' California Species List.  Receipt of this message confirms that NMFS has received your email to 
nmfswcrca.specieslist@noaa.gov.  If you have used the tools and followed the steps outlined on the California Species List 
Tools webpage (http://www.westcoast.fisheries.noaa.gov/maps_data/california_species_list_tools.html), you have generated an 
official species list.  

Messages sent to this email address are not responded to directly.  For project specific questions, please contact your local 
NMFS office. 

Northern California/Klamath (Arcata) 707-822-7201 

North-Central Coast (Santa Rosa) 707-387-0737 

Southern California (Long Beach) 562-980-4000 

California Central Valley (Sacramento) 916-930-3600 
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Anaya, Mario

From: NMFSWCRCA Specieslist - NOAA Service Account 
<nmfswcrca.specieslist+canned.response@noaa.gov>

Sent: Friday, September 22, 2017 4:04 PM
To: Shaikh, Mohammed@DOT
Subject: Re: Santa Monica Pier Bridge Replacement

Thank you for using NMFS’ California species list, providing information for ESA, MSA, and MMPA resources under the jurisdiction of 
NMFS.  Messages sent to this email address are not responded to directly.  For questions, please contact Darren Howe by phone at 707-575-

3152 or by email at darren.howe@noaa.gov. 
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1. UNDERTAKING DESCRIPTION AND LOCATION
District County Route Post Miles Unit E-FIS Project Number Phase 

 7 Los 
Angeles 

 N/A 

District County 
Federal Project. Number. 
(Prefix, Agency Code, Project No.) Location 

7 Los 
Angeles 

 BHLO-5107 (033)  EA Number: 965120 

Project Description: 
The City of Santa Monica, in coordination with the California Department of Transportation 

(Caltrans), is proposing to improve the overall pedestrian, bicyclist, and vehicular access to and 

from the Santa Monica Pier, and also strengthen the Santa Monica Pier Bridge (Pier Bridge) for 

seismic safety. The proposed project would be implemented in order to improve the structural 

stability of the Pier Bridge, primarily for seismic safety. The project also addresses vehicular 

and pedestrian congestion and safety concerns at the Pier. The project is to be partially funded 

by the Federal Highway Administration (FHWA), and is therefore considered to be an 

"undertaking" under Section 106 of the National Historic Preservation Act (NHPA). The 

Regional Vicinity and Project Location Maps are located in Attachment A, Figure 1 and 

Figure 2.  

The primary purposes and objectives of the proposed project are as follows: 

 To provide a bridge that would be structurally sound and seismically resistant;

 To provide a bridge with a 75-year design life;

 To ensure adequate and safe access to the Santa Monica Pier (the Pier) by all users,

including pedestrians, persons with limited mobility, bicyclists, motorists, delivery and

emergency vehicles;

 To improve bicycle and pedestrian access to the Pier;

 To preserve the historic character of the Pier and adjacent historic structures, including

the Pier entrance sign and Palisades Park near Colorado Avenue, while improving

access to the Pier; and

 To maintain continuous access to the Pier for Pier users and people accessing the beach

and boardwalk, and the continuous operations of the City and the Pier businesses during

construction of the project.

The proposed project would include the replacement of the existing, structurally deficient Pier 

Bridge with a new safer, multi-modal bridge to meet current seismic and Americans with 

Disabilities Act (ADA) standards. Bridge replacement would also include the improvements at 

the west and east bridge approaches and on the Pier. Three build alternatives are being 

considered, in addition to the No-Build Alternative. The alternatives are described briefly in the 

following paragraph and in greater detail in Chapter 1 of the project Draft Environmental 

Impact Report/Environmental Assessment.  
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No-Build Alternative 

Under the No-Build Alternative, replacement of the Pier Bridge would not occur. The use of the 

existing bridge structure by pedestrians, bicyclists, and motorists would continue as it does 

today. The No-Build Alternative serves as a baseline to measure the build alternatives against, 

in terms of potential environmental impacts. 

Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary 

Vehicle Access Bridge on Moss Avenue during Construction 

Alternative 1 would demolish the existing bridge entirely; provide a new wider bridge located 

in the same alignment of the existing Pier Bridge, and a temporary vehicular bridge on Moss 

Avenue connecting Appian Way to the pier deck parking lot during construction. The 

replacement bridge would be approximately 490 feet long and approximately 64 feet wide, a 

total of approximately 30 feet wider than the existing bridge. The additional width is to provide 

an ADA accessible path, bicycle lanes, and wider sidewalks to safely serve the volume of 

pedestrians. Pedestrian access from the Ocean Avenue and Colorado Avenue intersection would 

be provided with a temporary bridge during construction. 

Alternative 2: New Wider Replacement Bridge at the Existing Alignment and Temporary 

Vehicle Access Ramp North of the Pier and the Existing Bridge during Construction 

Alternative 2 would demolish the existing bridge entirely and provide a new wider bridge with 

the same size and lane capacity as Alternative 1. The replacement bridge for Alternative 2 is the 

same as Alternative 1, but with a different location for temporary vehicular access during 

construction. Vehicle access during the construction would be provided with a temporary 

vehicle ramp from Parking Lot 1 North. Pedestrian access from the Ocean Avenue / Colorado 

Avenue intersection during the construction would be provided with a temporary bridge. 

Alternative 3 (Locally Preferred Alternative): Two New Bridges – New Replacement 

Bridge for Pedestrian, Bicycle, Emergency, and Limited Access at the Existing Alignment 

and New Permanent Vehicle-Only Bridge at Moss Avenue 

Under Alternative 3, two new bridges would be constructed. The existing Pier Bridge would be 

replaced with a new bridge that has the same width between 32.5 feet and 40 feet, in the same 

location as the existing alignment. The replacement bridge would be designed primarily for 

pedestrian and bicycle use and ADA access, but would also serve the purpose of providing 

access for emergency vehicles and possibly limited access for delivery vehicles during off-peak 

hours.  

Under Alternative 3, a second bridge would be constructed at Moss Avenue for public vehicular 

access to the Pier deck parking lot and the Pier. The bridge would be designed for vehicular use, 

be approximately 150 feet long, and be within the 29 feet width  of the existing City right-of-

way to accommodate two vehicle lanes and barriers. The bridge would span over Ocean Front 

Walk, and provide a minimum vertical clearance of 13 feet 6 inches per California Fire Code 

Title 24 Part 9 Section 503.2.1. The construction of the Moss Avenue Bridge would be staged 

with the Pier Bridge construction to provide continuous vehicular access to the Pier during 

construction of the project, eliminating the need for a temporary vehicular bridge.  

Common Features of the Build Alternatives 

The overall duration of construction for the build alternatives is projected to be 24 months. The 
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following features are common to all of the build alternatives, and are described in detail below.  

 

ADA Compliant Route 

The Pier Bridge replacement structure will be located in the same alignment and be 

approximately the same length as the existing bridge, therefore it will have the same slope of 

approximately 10% and not be compliant the Americans with Disabilities Act (ADA), as 

discussed in the earlier Section 1.2.2 Project Need. For ADA compliance a route will be located 

on the south side of and parallel to the Pier Bridge and on the south side of the Pier Sign. Two 

options are considered to provide ADA access, Option A includes a 5% sloped straight path 

with an elevator, and Option B has a fixed structural walkway that consists of a series of curved 

ramps and landings. 

Option A proposes a third ADA compliant pedestrian-only bridge with a combination of either 

one or two elevators and an escalator and/or stairs. The ADA compliant path would be 

approximately 10 feet wide with a 5% grade leading to an elevated landing next to the pier 

deck. The landing will connect to an elevator(s) that provides access to the pier deck and down 

to Ocean Front Walk as well. The landing will also connect to either escalators or stairs, or 

both, that lead to the pier deck. The escalator(s) and stairs are provided to accommodate 

pedestrian crowds that are expected to use the pedestrian-only bridge. The elevator would 

require a machine room to accommodate equipment for its operation, and is proposed to be 

located under the Pier Bridge.  

Option B proposes an approximate 5.3 feet wide walkway cantilevered from the side of the Pier 

Bridge that is comprised of a series of sloped ramps with a maximum grade of 8.33% and 

landings as per ADA code. Each individual ramp is approximately30 feet long and is followed 

by a landing that is a minimum 5 feet long. The entire length of the ADA path is approximately 

936 feet long from the bridge abutment to the Pier level, approximately and 450 feet longer than 

the pier bridge replacement structure. In order to match the same length, the ADA ramps are 

shaped as semicircles.  

The walkway would extend the full length of the Pier Bridge and be approximately 5.3’ wide. 

For Alternatives 1 and 2, to provide space for the route, a retaining wall will be constructed in 

Colorado Avenue, adjacent to the Lobster Restaurant, reducing the street width from 17 feet 

to12 feet.  

The Pier Sign 

The Pier Sign and its foundations will be protected in-place during construction of this project. 

The replacement bridge structure will be designed to preserve the Pier Sign in its existing 

location.  

Temporary Pedestrian Bridge 

During the demolition of the existing Pier Bridge and construction of the new replacement 

bridge, general public pedestrian access between the Pier and the Ocean Avenue / Colorado 

Avenue intersection would be maintained through construction of a temporary pedestrian bridge 

adjacent to the south of the Pier Bridge.  

The temporary pedestrian bridge would be set back approximately 5 feet south from the existing 

bridge to allow for safe demolition and construction of the new bridge. The temporary bridge 
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would stay within City right-of-way and be approximately 4 feet from existing buildings to the 

south and be accessed via the Ocean Avenue / Colorado Avenue Intersection. The temporary 

pedestrian bridge would have a similar 10% grade as the existing bridge and would be 8 feet in 

width.  

Construction Staging 

The project site is surrounded by existing residential properties, businesses, roads, public 

walkways, a park, and structures on all sides and underneath the bridge. Given the constraints 

around the bridge, construction access for the project is proposed on the north side of the 

bridge. Construction access on the south side is limited by private residences, businesses, and 

structures. These constraints would not provide sufficient space for construction work to safely 

proceed from the south. In addition, the temporary pedestrian bridge would further constrain the 

amount of space to work south of the pier. 

Pier Structural Modifications 

To remove the existing bridge, portions of the Pier that connect to the bridge would be partially 

removed to facilitate the use of demolition equipment. For all the alternatives where the new 

bridge connects with the Pier, deck reconstruction of the Pier would be needed to facilitate 

joining of the two structures. The temporary pedestrian bridge located on the south side will 

touch down on the Pier deck over the aquarium and the Pier deck would be modified at this 

location. Portions of the Pier deck under the escalators will be removed to accommodate the 

escalator trusses and their structural supports. The Pier under the stairs will be strengthened to 

support the weight of the stair structure. 

All of the modifications to the Pier that are visible would be reconstructed and replaced in kind 

so as to maintain the historic character of the Pier. 

2. AREA OF POTENTIAL EFFECTS 

In accordance with Section 106 Programmatic Agreement Stipulation VIII.A, the Area of 

Potential Effects (APE) for the project was established in consultation with Kelly Ewing-Toledo, 

Principal Architectural Historian PQS, and Hamid Aghasharif, Project Manager/Local 

Assistance Engineer, on October 13, 2014. The APE map is located in Attachment A, Figure 3 in 

this Historic Property Survey Report.  

The APE was established in order to take into account the scale of the project, which 

encompasses the Santa Monica Pier, as well as the Santa Monica Pier Bridge, and its 

surroundings. The immediate vicinity of the APE includes designated historical resources, as 

well as a mix of recreational, commercial, residential and civic uses, in addition to open space 

and transportation-related infrastructure. The area extends from the intersection of Colorado and 

Ocean Avenues in downtown Santa Monica to the western end of the Santa Monica Pier, which 

stands in the Pacific Ocean. 
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3. CONSULTING PARTIES / PUBLIC PARTICIPATION 

 

X Local Government  

  City of Santa Monica Landmarks Commission 

Santa Monica City Hall 

1685 Main Street 

Santa Monica, CA 90401 

 Environmental Review Section 

Office of Historic Preservation 

1416 Ninth Street, Room 1442 

Sacramento, CA 94296 

On November 12, 2014, a letter and map set were sent to the two consulting parties who 

may have knowledge of or concerns regarding historic properties in the area. The letter 

requested information regarding any historic buildings, districts, sites, objects, or 

archeological sites of significance within the proposed project area. As of January 10, 

2017, no responses addressing the proposed project were received. A copy of the letter sent 

to the consulting parties is located in Attachment E. 

X Native American Tribes, Groups and Individuals  

 The Native American Heritage Committee (NAHC) provided a list of nine Native 

American contacts in Los Angeles County, California.   

The following groups and individuals were listed by the NAHC: 

 Robert Dorame, Gabrielino Tongva Indians of California Tribal Council 

 Sam Dunlap, Gabrielino/Tongva Nation 

 Andrew Salas, Gabrielino Band of Mission Indians 

 Anthony Morales, Gabrieleno/Tongva San Gabriel Band of Mission 

 Sandonne Goad, Gabrielino/Tongva Nation 

 John Tommy Rosas, Tongva Ancestral Territorial Tribal Nation 

 Linda Candelaria, Gabrielino-Tongva Tribe 

 Bernie Acuna, Gabrielino-Tongva Tribe 

 Conrad Acuna, Gabrielino-Tongva Tribe 

 

NAHC’s list of Native American contacts was provided to Caltrans staff for consultation 

purposes. Caltrans staff initiated consultation via letters dated January 22, 2015 and 

followed up with phone calls in March 2015. See Attachment 5 of the HPSR for the 

complete project related Native American correspondence. 

Consultation will continue with the interested Native American representatives as they 

respond.  Any and all comments and/or concerns provided by the representatives will be 

addressed in an addendum to the Archaeological Survey Report that is attached in this 
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HPSR. 
 

X Native American Heritage Commission  

  A letter dated November 24, 2014, which includes a map depicting the project area, 

was sent to the Native American Heritage Commission (NAHC) requesting a review of 

the Sacred Lands file.  The NAHC responded on December 12, 2014 and indicated that 

there were no sacred lands in the project area.  The NAHC also provided a list of local 

Native American groups and individuals. 

X Local Historical Society / Historic Preservation Group  

  Santa Monica Conservancy, PO Box 653, Santa Monica, CA 90406-0653 

On November 12, 2014, a letter and map set were sent to the above consulting and 

interested party whom may have knowledge of or concerns regarding historic properties in 

the area. The letter requested information regarding any historic buildings, districts, sites, 

objects, or archeological sites of significance within the proposed project area. As of 

January 10, 2017, no responses addressing the proposed project were received. A copy of 

the letter sent to the interested parties is located in Attachment E. 

X Public Information Meetings  

  A meeting was held on January 6, 2015 from 5:30 pm to 8:00 pm at the Ken Edwards 

Center in the City of Santa Monica, 1527 Fourth Street, 90401. See copy of the 

meeting notice in Attachment G. The meeting was held to provide information 

regarding the project, announce the start of the environmental process, and discuss and 

record comments from community members about proposed improvements to the 

Santa Monica Pier Bridge. Twenty-nine members of the public attended the meeting. 

Many had questions and concerns about traffic and pedestrian and cyclist safety. 

_ Other  

  

4. SUMMARY OF IDENTIFICATION EFFORTS 

X National Register of Historic Places  X California Points of Historical Interest 

X California Register of Historical 
Resources 

X California Historical Resources 
Information System (CHRIS) 

X California Inventory of Historic 
Resources  

X Caltrans Historic Highway Bridge 
Inventory 

X California Historical Landmarks    

X Other Sources consulted  

  City of Santa Monica Landmarks and Historic District lists (2014) 

X Results:  

 An archaeological records search was conducted at the South Central Coastal Information 

Center (SCCIC) at California State University, Fullerton on November 13, 2014.  The 
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search included a review of all recorded archaeological sites and built environment 

resources within a 0.5-mile radius.   

The cultural resources and cultural studies identified within the Project Area include and 

consist of a total of 3 historic resources and 10 cultural resource studies completed. No 

prehistoric resources were identified within the Project Area or the 0.5-mile buffer. The 

historic resources include one property listed on the National Register, and two properties 

that were previously determined eligible for the National Register.  

The Looff’s Hippodrome at 276 Santa Monica Pier, is listed as a National Historic 

Landmark (NHL) property and is listed on the National Register of Historic Places.  In 

addition, the Santa Monica Pier Sign, located at the intersection of Colorado Avenue and 

Ocean Avenue, and Palisades Park, located at 1415 Ocean Avenue, were previously 

determined eligible for the National Register. A record search conducted for the project 

indicated that no archaeological sites have been recorded within the APE. 

5. PROPERTIES IDENTIFIED 

 

X Jessica B. Feldman and Elizabeth Hilton, architectural historians with ICF International, 

who meet the Professionally Qualified Staff Standards in Section 106 Programmatic 

Agreement Attachment 1 as Principal Architectural Historians, have determined that the 

only/only other properties present within the APE meet the criteria for Section 106 

Programmatic Agreement Attachment 4 (Properties Exempt from Evaluation).  

 Property Types 4 and 6  

The exempted properties are listed here with their address and date of construction: 

ADDRESS/LOCATION APN DATE OF 

CONSTRUCTION 

TYPE OF 

EXEMPTED 

PROPERTY 

1602 Ocean Avenue 4290-017-015 1999 Type 4 

1551 Ocean Avenue 4291-028-017 1983 Type 4 

1637 Appian Way 4290-017-911 1999 Type 4 

120 Colorado Avenue 4290-015-026 1966 Type 6 

n/a 4290-017-905 Circa 1998 Type 4 
 

X Bridges listed as Category 5 in the Caltrans Historic Highway Bridge Inventory are present 

within the APE. Appropriate pages from the Caltrans Historic Bridge Inventory are attached. 

These determinations are still valid, as per review of the Caltrans Historic Bridge Inventory.  

  Bridge Number 53 0008, McClure Tunnel. See Attachment B for the Bridge Inventory 

Page. 

 Bridge Number 53C1900, Santa Monica Pier Bridge (Colorado Avenue Viaduct, Appian 
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Way/Promenade). See Attachment B for the Bridge Inventory Page. 

X The following cultural resources within the APE previously determined not eligible for 

inclusion in the National Register of Historic Places and that determination is still valid. 

  

 NAME/ADDRESS COMMUNITY DATE OF 

DETERMINATION 

OHP 

STATUS 

CODE 

MAP 

REFERENCE 

NUMBER 

Billiard Building, 

250-258 Santa 

Monica Pier 

Santa Monica, 

CA 

August 2005, 2008  6Y 11 

Santa Monica Pier Santa Monica, 

CA 

N/A, 1976 5S1 12 

Santa Monica Pier 

Bridge (Colorado 

Avenue Viaduct, 

Appian Way/ 

Promenade) 

Santa Monica, 

CA 

10/13/1998, October 

2011 

6Y 3 

1601-1603 Ocean 

Front Walk 
Santa Monica, 

CA 

August 2005 6Y 4 

1605-1609 Ocean 

Front Walk 
Santa Monica, 

CA 

August 2005 6Y 5 

1611 Ocean Front 

Walk 
Santa Monica, 

CA 

August 2005 6Y 6 

1615 Ocean Front 

Walk 
Santa Monica, 

CA 

August 2005 6Y 7 

1619 Ocean Front 

Walk 
Santa Monica, 

CA 

August 2005 6Y 8 

Hot Dog on a Stick, 

1633 Ocean Front 

Walk 

Santa Monica, 

CA 

August 2005 6Y 9 

 

 

X 

 

The following cultural resources within the APE are not eligible for inclusion in the National 

Register of Historic Places: 

 NAME/ADDRESS COMMUNITY  OHP 

STATUS 

CODE 

MAP 

REFERENCE 

NUMBER 

Lifeguard 

Headquarters, 1642 

Ocean Front Walk 

Santa Monica, 

CA 

 6Y 13 
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X The following properties within the APE previously were listed or determined eligible for 

inclusion in the National Register of Historic Places and that determination is still valid: 

 NAME/ADDRESS COMMUNITY DATE OF 

DETERMINATION 

OHP 

STATUS 

CODE 

MAP 

REFERENCE 

NUMBER 

Looff’s 

Hippodrome, 276 

Santa Monica Pier 

Santa Monica, 

CA 

2/27/1987 

(National Historic 

Landmark) 

1S 10 

Santa Monica Pier 

Sign 

Santa Monica, 

CA 

10/13/1998, October 

2011 

2S2 2 

Palisades Park, 

1415 Ocean 

Avenue 

Santa Monica, 

CA 

1998, March 2007 2S2 1 

 

  

X The following resources are not significant resources under CEQA: 

 NAME/ADDRESS COMMUNITY DATE OF 

DETERMINATION 

OHP 

STATUS 

CODE 

MAP 

REFERENCE 

NUMBER 

Santa Monica Pier 

Bridge (Colorado 

Avenue Viaduct, 

Appian Way/ 

Promenade) 

Santa Monica, 

CA 

10/13/1998, October 

2011 

6Y 3 

Hot Dog on a Stick, 

1633 Ocean Front 

Walk 

Santa Monica, 

CA 

August 2005 6Y 9 

Billiard Building, 

250-258 Santa 

Monica Pier 

Santa Monica, 

CA 

August 2005, 2008  6Y 11 

Lifeguard 

Headquarters, 1642 

Ocean Front Walk 

Santa Monica, 

CA 

 6Y 13 

 

 

X 

 

The following are historical resources for the purposes of CEQA because they meet the 

California Register or Historical Resources criteria and/or locally designated under a local 

government ordinance or were identified as significant in a survey that meets the Office of 

Historic Preservation standards. The Santa Monica Pier and properties on Ocean Front Walk 

are considered resources under CEQA because they are local City of Santa Monica Landmarks. 
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NAME/ADDRESS COMMUNITY DATE OF 

DETERMINATION 

OHP 

STATUS 

CODE 

MAP 

REFERENCE 

NUMBER 

Looff’s 

Hippodrome, 276 

Santa Monica Pier 

Santa Monica, 

CA 

2/27/1987 1S 10 

Santa Monica Pier 

Sign 

Santa Monica, 

CA 

10/13/1998, October 

2011 

2S2 2 

Palisades Park, 

1415 Ocean 

Avenue 

Santa Monica, 

CA 

1998, March 2007 2S2 1 

Santa Monica Pier Santa Monica, 

CA 

N/A, 1976 5S1 12 

1601-1603 Ocean 

Front Walk 

Santa Monica, 

CA 

August 2005 5D1, 5S1 4 

1605-1609 Ocean 

Front Walk 

Santa Monica, 

CA 

August 2005 5D1, 5S1 5 

1611 Ocean Front 

Walk 

Santa Monica, 

CA 

August 2005 5D1, 5S1 6 

1615 Ocean Front 

Walk 

Santa Monica, 

CA 

August 2005 5D1, 5S1 7 

1619 Ocean Front 

Walk 

Santa Monica, 

CA 

August 2005 5D1, 5S1 8 

 

  

6. HPSR to District File 

 

X Not applicable. 

7. HPSR to SHPO 

 

X 

 

Caltrans has determined there are properties within the APE that were evaluated as a result of 

the project and are not eligible for inclusion in the National Register of Historic Places; see 

Section 5. Under Section 106 Programmatic Agreement Stipulation VIII.C.6, Caltrans requests 

SHPO’s concurrence in this determination. 

 Lifeguard Headquarters, 1642 Ocean Front Walk, Santa Monica, CA 

Map Reference #13 

 

 



State of California Transportation Agency     Department of Transportation 

HISTORIC PROPERTY SURVEY REPORT 
 

[HPSR form rev 08/07/15] Caltrans, Division of Environmental Analysis.  Copyright © 2014 State of California. All rights reserved. 

Alteration to the title and section headings is prohibited. Page 12 

X Caltrans, pursuant to Section 106 Programmatic Agreement Stipulation IX.B, has determined 

that there are historic properties within the APE that will be affected by the undertaking. In 

accordance with Section 106 Programmatic Agreement Stipulation X, Caltrans will continue 

consultation with CSO and/or SHPO on the assessment of effects. 

8. HPSR to CSO 

 

X Caltrans has determined a finding of no substantial adverse change - ESAs, because the 

impacts to the following historical resources within the Project Area limits will be mitigated to 

below the level of significance by using the Secretary of the Interior’s Standards for the 

Treatment of Historic Properties With Guidelines for Preserving, Rehabilitating, Restoring & 

Reconstructing Historic Buildings (Standards) pursuant to CEQA Guidelines §15064.5(b). 

Establishment of Environmentally Sensitive Areas (ESA), enforcement measures and 

conditions that utilize the Standards will be included in the ESA Action Plan being prepared. 

Claudia Harbert, who meets the Professionally Qualified Staff Standards in Section 106 

Programmatic Agreement (Section 106 PA) Attachment 1 as a PQS-Principal Architectural 

Historian, will review the ESA Action Plan upon its completion, determine that it is adequate, 

and submit the ESA Action Plan to CSO. 

  

9. Findings for State-Owned Properties 

  

 Findings to District File 

X Caltrans, pursuant to PRC 5024 Memorandum of Understanding Stipulation VIII.C.5, has 

determined that the following State-owned cultural resources within the APE previously were 

determined not eligible for inclusion in the National Register of Historic Places or for 

registration as California Historical Landmarks and that determination is still valid 

 

NAME/ADDRESS COMMUNITY DATE OF 

DETERMINATION 

OHP 

STATUS 

CODE 

MAP 

REFERENCE 

NUMBER 

Hot Dog on a Stick, 

1633 Ocean Front 

Walk 

Santa Monica, 

CA 

August 2005 6Y 9 

 

 

 

 

 

 

 Findings to SHPO 
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X Caltrans has evaluated and concluded that the following State-owned cultural resources within 

the APE do NOT meet National Register of Historic Places and/or California Historical 

Landmark eligibility criteria. Pursuant to the PRC 5024 Memorandum of Understanding 

Stipulation VIII.C.6, Caltrans requests SHPO’s concurrence in this determination.  

 NAME/ADDRESS COMMUNITY DATE OF 

DETERMINATION 

OHP 

STATUS 

CODE 

MAP 

REFERENCE 

NUMBER 

Lifeguard 

Headquarters, 1642 

Ocean Front Walk 

Santa Monica, 

CA 

 6Y 13 

 

  

 Findings to CSO 

X Not applicable. 

  

10. CEQA Considerations 

  

X Caltrans PQS staff has determined that there are resources in the project are that were 

previously determined not to meet National Register of Historic Places or California Register 

of Historical Resources criteria, as outlined in CEQA Guidelines 15064.5(a), that the prior 

determination remains valid, and they are not historical resources for purposes of CEQA; see 

Section 5. 

X Caltrans PQS staff determined that there are resources in the project area that were evaluated as 

a result of this project and do not meet National Register of Historic Places or California 

Register of Historical Resources criteria, as outlined in CEQA Guidelines 15064.5(a), and are 

not historical resources for purposes of CEQA; see Section 5. 

 Lifeguard Headquarters  

X Caltrans PQS staff has determined that there are resources in the project area that do NOT meet 

National Register of Historic Places criteria but ARE historical resources for purposes of 

CEQA because they: are listed in the California Register of Historical Resources  or were 

determined eligible by the State Historical Resources Commission [§15064.5(a)(1)], are 

included in a local register or identified as significant in a local survey meeting OHP standards 

[§15064.5(2)], or Caltrans, as the lead agency, has determined that they meet the criteria for 

listing in the California Register of Historical Resources [§15064.5(a)(3) - (4)] ; see Section 5. 

X Caltrans PQS staff has determined there is no impact to the following historical resources 

within the Project Area limits.  

  Looff’s Hippodrome  

 Santa Monica Pier Sign 
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 Palisades Park  

 Santa Monica Pier 

 1601-1619 Ocean Front Walk properties 

The Project would not demolish or materially impair in an adverse manner those physical 

characteristics of the aforementioned historic resources that convey their historical significance 

and justify their inclusion in, or eligibility for inclusion in, the California Register of Historical 

Resources, or in a local register of historical resources pursuant to Section 5020.1(k) of the 

PRC.  

  

11. List of Attached Documentation 

 

X Project Vicinity, Location, and APE Maps 

 Attachment A, Figures 1: Regional Vicinity Map 

 Attachment A, Figure 2: Project Location Map 

 Attachment A, Figure 3: APE 

X California Historic Bridge Inventory sheets  

 Attachment B 

X Historical Resources Evaluation Report (HRER) 

  Attachment C, prepared by ICF International, June 2015, revised April 2017 

X Archaeological Survey Report (ASR) 

  Attachment D, prepared by ICF International, June 2015, revised April 2017 

X Other  

  Consulting Parties/Public Participation, Attachment E 

 SHPO Correspondence dated February 1, 2006, Attachment F 

 Public Information Meetings, Attachment G 

 Plans of the Proposed Project Build Alternatives, Attachment H 
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Structure Maintenance & 
Investigations

Historical Significance - State Agency Bridges

SM&I

July      2014

hs_state.rdf

District 07
Los Angeles County

53 0002

53 0003

53 0007

53 0008

53 0009L

53 0009R

53 0010K

53 0010L

53 0010R

53 0010S

53 0014

53 0015

53 0025

53 0026

53 0027

53 0028

53 0029

53 0030

53 0031

53 0033

53 0034

53 0035

53 0037

53 0040

53 0041

53 0042L

53 0042R

53 0049

53 0060

53 0061

53 0062

53 0063

53 0064

53 0065R

53 0065Z

53 0068

53 0069R

53 0070L

53 0073

53 0074

53 0075L

53 0075R

53 0075S

Bridge 
Number

MEDEA CREEK

LAS VIRGENE CREEK

THE WHITTIER GREENWAY TRAIL POC

MCCLURE TUNNEL

CASTAIC CREEK

CASTAIC CREEK

ROUTE 10/164 COLLECTOR SEPARATION

ROUTE 10/164 SEPARATION

ROUTE 10/164 SEPARATION

ROUTE 10/164 COLLECTOR SEPARATION

PLACERITA CREEK

SOUTH FORK SANTA CLARA RIVER

TRIGGS AVENUE OC

ARROYO SEQUIT

TRANCAS CREEK

ZUMA CREEK

ESCONDIDO CREEK

SOLSTICE CANYON CREEK

CORRAL CANYON

COAL CANYON

LAS FLORES CREEK

TOPANGA CREEK

EAST LA STATION UP

HARRLEE LANE POC

ATLANTIC BLVD OC

LOS ANGELES RIVER BOH

LOS ANGELES RIVER BOH

THOMPSON CREEK

SAN GABRIEL RIVER

LA CANADA ARCH

MANHATTAN UC

SLIDE CANYON

ALAMITOS BAY

PALOMAS WASH

PALOMAS WASH

CASTELLAMMARE POC

EUCLID AVENUE UC

EUCLID AVENUE OC

VENDOME STREET UC

DRY CANYON CREEK

WHITTIER BLVD UC

WHITTIER BLVD UC

WHITTIER BLVD UC

Bridge Name

07-LA-101-34.82-AGRH

07-LA-101-31.37

07-LA-072-4.24-WIT

07-LA-001-35.17-SMCA

07-LA-005-R56.26

07-LA-005-R56.26

07-LA-010-26.84-RSMD

07-LA-010-26.84-RSMD

07-LA-010-26.84-RSMD

07-LA-010-26.84-RSMD

07-LA-126-9.93-SCTA

07-LA-126-8.20-SCTA

07-LA-005-12.92-CMRC

07-LA-001-62.26

07-LA-001-56.71

07-LA-001-54.95

07-LA-001-51.79

07-LA-001-50.36

07-LA-001-49.89

07-LA-001-44.89-MAL

07-LA-001-44.15-MAL

07-LA-001-40.99-MAL

07-LA-005-12.90-CMRC

07-LA-001-16.81-TOR

07-LA-005-12.80-CMRC

07-LA-110-25.48L-LA

07-LA-110-25.48R-LA

07-LA-066-2.40-POM

07-LA-001-0.04-LBCH

07-LA-002-R25.51

07-LA-001-23.79-MANB

07-LA-002-28.58-PAS

07-LA-001-0.98-LBCH

07-LA-005-R60.52R

07-LA-005-R60.52L

07-LA-001-39.62-LA

07-LA-060-R0.94-LA

07-LA-060-R0.97-LA

07-LA-101-3.63-LA

07-LA-101-27.14-LA

07-LA-060-R1.27-LA

07-LA-060-R1.26-LA

07-LA-060-R1.25-LA

Location

5. Bridge not eligible for NRHP

5. Bridge not eligible for NRHP

5. Bridge not eligible for NRHP
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Summary of Findings 

The City of Santa Monica, in coordination with the California Department of Transportation 

(Caltrans), is proposing to improve the overall vehicular and pedestrian access to and from the 

Santa Monica Pier, and to strengthen the Santa Monica Pier Bridge for seismic safety. The 

proposed project would be implemented in order to improve the structural stability of the Pier 

Bridge, primarily for seismic safety. The project also addresses vehicular and pedestrian 

congestion and safety concerns at the Pier. The project is to be partially funded by the Federal 

Highway Administration (FHWA), and is therefore considered to be an "undertaking" under 

Section 106 of the National Historic Preservation Act. The Regional Vicinity and Project 

Location Maps are located in Attachment A, Figure 1 and Figure 2 of the Historic Property 

Survey Report (HPSR).  

Historic archaeological and built environment resources were identified and evaluated for the 

National Register of Historic Places (National Register), as required by 36 Code of Federal 

Regulations, Part 800, and the regulations implementing Section 106 of the National Historic 

Preservation Act of 1966, as amended (Section 106). The assessment also conforms to the 

requirements of the California Environmental Quality Act (CEQA) and evaluates identified 

cultural resources for the California Register of Historical Resources (California Register). This 

Historical Resources Evaluation Report (HRER) has been prepared in accordance with the 

Section 106 Programmatic Agreement (PA) executed on January 1, 2014. 

Architectural field surveys of all properties within the proposed area of potential effects (APE) 

were conducted on October 14, 2014, according to standard Caltrans guidelines and procedures. 

Thirteen properties were surveyed for the HRER, and 12 were previously determined eligible or 

determined ineligible for the National Register. One property, Looff’s Hippodrome (Map 

Reference #10) located at 276 Santa Monica Pier, is listed as a National Historic Landmark 

(NHL) and is on the National Register under Criterion A at the local level of significance, period 

of significance is 1900-1924. Two properties were previously determined eligible for listing on 

the National Register: the Santa Monica Pier Sign (Map Reference #2) located at the intersection 

of Colorado Avenue and Ocean Avenue, under Criterion A at the local level of significance, 

period of significance is 1940-1944; and Palisades Park (Map Reference #1) located at 1415 

Ocean Avenue, under Criterion A at the local level of significance, period of significance is 

1892-1944. One property is listed as a local landmark and is considered a historical resource 

under CEQA: the Santa Monica Pier (Map Reference #12), on Colorado Avenue south of Ocean 

Avenue. The pier met five criteria of the Landmark Commission such as: it exemplifies, 

symbolizes, and manifests elements of the cultural and social history of the city in that it has 



 

been utilized as a social and recreation center for Santa Monica from its conception in 1890; it 

has architectural interest and value; and it is identified with important events in local history.  

One property was evaluated as a result of this project and was determined not eligible for the 

National Register: the Lifeguard Headquarters (Map Reference # 13) at 1642 Ocean Front Walk. 

Nine properties were previously determined ineligible for the National Register and California 

Register; however, after the first draft of this report was submitted for review, three of those nine 

properties were re-evaluated by a third party and determined to be City of Santa Monica 

Landmarks: 1601-1603, 1605-1609, and 1611-1613 Ocean Front Walk. Those three properties, 

in addition to 1615 and 1619 Ocean Front Walk (Map Reference #4, #5, #6, #7, and #8) were 

also determined to be City of Santa Monica Landmark Parcels 

Jessica B. Feldman and Elizabeth Hilton of ICF International, who meet the Professionally 

Qualified Staff (PQS) standards in Section 106 PA Attachment 1 as principal architectural 

historians, have determined that no additional properties appear eligible for listing in the 

National Register or the California Register. Therefore, per State CEQA Guidelines Section 

15064.5(a)(3)(A), there are nine historical resources present.  
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Chapter 1 Project Description 

1.1  Scope of Proposed Project 

The City of Santa Monica (City), in coordination with the California Department of 

Transportation (Caltrans), is proposing the replacement of the Santa Monica Pier Bridge (Pier 

Bridge). The proposed project would be subject to both CEQA and NEPA. The City of Santa 

Monica is the lead agency under CEQA and Caltrans is the lead agency under NEPA. The 

Project Location and Regional Vicinity Maps are located in Attachment A, Figures 1-2, of the 

HPSR. 

1.1.1  Alternatives 

The proposed project would include the replacement of the existing, structurally deficient Pier 

Bridge with a new safer, multi-modal bridge to meet current seismic and ADA standards. Bridge 

replacement would also include the improvements at the west and east bridge approaches, and on 

the Pier. This section describes the proposed action and the project alternatives that have been 

developed to meet the identified purpose and need of the project, while avoiding or minimizing 

environmental impacts. The alternatives are Alternative 1, Alternative 2, Alternative 3, and the 

No-Build Alternative. A description of the project alternatives follows. 

 

No-Build Alternative 

Under the No-Build Alternative, replacement of the Pier Bridge would not occur. The use of the 

existing bridge structure by pedestrians, bicyclists, and motorists would continue as it does 

today. The No-Build Alternative serves as a baseline to measure the build alternatives against, in 

terms of potential environmental impacts. 

 

Build Alternatives 

Three build alternatives are being considered (i.e., Alternative 1, Alternative 2, and Alternative 

3). The build alternatives are described below. Common features of the build alternatives are 

described in detail below. 

 

Alternative 1: New Wider Replacement Bridge at the Existing Alignment and Temporary 

Vehicle Access Bridge on Moss Avenue during Construction 

 

Alternative 1 would demolish the existing bridge entirely; provide a new wider bridge located in 

the same alignment of the existing Pier Bridge, and a temporary vehicular bridge on Moss 

Avenue connecting Appian Way to the pier deck parking during construction. The replacement 

bridge would be approximately 490 feet long and approximately 64 feet wide, a total of 



Chapter 1  Project Description 

 

HISTORICAL RESOURCES EVALUATION REPORT 1-2 
SANTA MONICA PIER BRIDGE REPLACEMENT PROJECT 

approximately 30 feet wider than the existing bridge. The additional width is to provide an ADA 

accessible path, bicycle lanes, and wider sidewalks to safely serve the volume of pedestrians. 

Pedestrian access from the Ocean Avenue and Colorado Avenue intersection would be provided 

with a temporary bridge during construction. 

 

The west and east bridge approaches at the Pier and within Colorado Avenue public right-of-

way, respectively, would be widened to match the width of the new bridge. The new bridge 

roadway would be shifted approximately 14 feet north of the existing west and east bridge 

approaches. The western bridge approach on the Pier deck would be widened by approximately 

21 feet for a length of approximately 240 feet. Similarly, the eastern bridge approach would be 

widened resulting in the reduction of the width of the Colorado Avenue side street adjacent to 

The Lobster Restaurant coming from Moomat Ahiko Way, to 12 feet and a length of 

approximately 120 feet from Ocean Avenue. 

 

The new bridge cross section would include the following project features: 

 A 12-ft-wide vehicular lanes in each direction 

 A 5-ft-wide bicycle lanes in each direction 

 A 12-ft-wide sidewalk at the north side 

 ADA compliant route 

 

The following paragraphs describe the various elements of the construction scenario under 

Alternative 1. 

 

Temporary Vehicular Bridge to the Pier Deck on Moss Avenue during Construction 

Access to the Pier deck for public parking, delivery vehicles, and emergency vehicles would be 

maintained during construction with a temporary bridge constructed on Moss Avenue from the 

intersection of Appian Way to the Pier. The bridge would span over Ocean Front Walk and 

connect to the Pier where there are parking spaces next to an ADA ramp on the southeast end of 

the pier. California Fire Code Title 24 Part 9 Section 503.2.1 requires a minimum vertical 

clearance of 13 feet, 6 inches over Ocean Front Walk for emergency vehicles.  

 

The temporary bridge width would be less than 29 feet (the width of Moss Avenue public-right-

of-way) so that it would not extend beyond City right-of-way and encroach onto the adjacent 

properties north and south of Moss Avenue. Shallow excavations would occur on Moss Avenue 

for the construction of the temporary foundations.  
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Adjacent to the southeastern portion of the Pier, there are two existing ADA ramps on both sides 

of an octagonal stairway and a retaining wall with bench seating. The construction of the bridge 

would include removal of portions of the retaining wall and bench seating. The ADA ramp south 

of the stairs would be closed during construction of the project; however the north ADA ramp 

would be available to access the Pier from Ocean Front Walk. A concrete pylon lamppost on 

Ocean Front Walk is also in the alignment of the bridge and would be removed for construction.  

 

Alternative 2: New Wider Replacement Bridge at Existing Alignment and Temporary 

Vehicle Access Ramp North of the Pier and the Existing Bridge during Construction 

 

Alternative 2 would demolish the existing bridge entirely and provide a new wider bridge with 

the same size and lane capacity as Alternative 1. The replacement bridge for Alternative 2 is the 

same as Alternative 1, but with a different location for temporary vehicular access during 

construction. Vehicle access during the construction would be provided with a temporary vehicle 

ramp from Parking Lot 1 North. Pedestrian access from the Ocean Avenue / Colorado Avenue 

intersection during the construction would be provided with a temporary bridge. 

 

The new bridge cross section would include the following project features: 

 A 12-ft-wide vehicular lane in each direction 

 A 5-ft-wide bicycle lane in each direction 

 A 12-ft-wide sidewalk at the north side 

 ADA compliant route, described in Section 1.4.3 

 

Temporary Vehicle Ramp to the Pier Deck from Parking Lot 1 North during Construction 

Under Alternative 2, vehicle access to the Pier during construction would occur via a temporary 

vehicular ramp in Lot 1 North, on the north side of the Pier and to the west of the existing bridge 

alignment.  

 

Alternative 3 (Locally Preferred Alternative): Two New Bridges- New Replacement Bridge 

for Pedestrian, Bicycle, Emergency and Limited Access at the Existing Alignment and New 

Permanent Vehicle Only Bridge at Moss Avenue 

 

Under Alternative 3, two new bridges would be constructed. The existing Pier Bridge would be 

replaced with a new bridge that has the same width between 32.5 feet and 40 feet, in the same 

location as the existing alignment. The replacement bridge would be designed primarily for 

pedestrian and bicycle use and ADA access, but would also serve the purpose of providing 

access for emergency vehicles and possibly limited access for delivery vehicles during off-peak 

hours.  



Chapter 1  Project Description 

 

HISTORICAL RESOURCES EVALUATION REPORT 1-4 
SANTA MONICA PIER BRIDGE REPLACEMENT PROJECT 

 

The new replacement bridge cross section would include the following project features: 

 A 22-ft-wide path primarily for pedestrian and bicycle use, 

 An ADA compliant route 

 No public vehicle access for pier public parking and pickups/dropoffs  

 

Permanent Public Vehicle Access to the Pier at new Moss Avenue Bridge 

Under Alternative 3, a second bridge would be constructed at Moss Avenue for public vehicular 

access to the Pier deck parking lot and the Pier. The bridge would be designed for vehicular use, 

be approximately 150 feet long, and be within the 29 feet width  of the existing City right-of-way 

to accommodate two vehicle lanes and barriers. The bridge would span over Ocean Front Walk  

and provide a minimum vertical clearance of 13 feet 6 inches per California Fire Code Title 24 

Part 9 Section 503.2.1. The construction of the Moss Avenue Bridge would be staged with the 

Pier Bridge construction to provide continuous vehicular access to the Pier during construction 

of the project, eliminating the need for a temporary vehicular bridge.  

 

Lot 1 South has two exiting driveways and the new bridge would require the permanent closure 

of the Moss Avenue exit. To construct this bridge, the retaining walls along Moss Avenue 

adjacent to the private property on the north and adjacent to Lot 1 South would need to be 

removed and reconstructed. This would require temporary construction easements on these 

properties.  

 

At the southeast end of the Pier, the ADA ramp, portions of the retaining wall, and bench seating 

would be permanently removed. Due to limited vertical clearance the ADA ramp cannot be 

reconstructed at this location, however there is an ADA ramp north of this location that provides 

access to the Pier. The pylon lamppost on Ocean Front Walk would be in the alignment of the 

bridge and would be removed.  

 

The Pier deck at the connection of the Moss Avenue Bridge would need to be reconstructed to 

accommodate the bridge. As previously discussed for the Moss Avenue Temporary Bridge, the 

pier deck would be strengthened for a new fire lane, requiring temporary loss of parking. 

 

Common Features of the Build Alternatives 
 

The overall duration of construction for the build alternatives is projected to be 24 months. The 

following features are common to all of the build alternatives, and are described in detail below.  
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ADA Compliant Route 

The Pier Bridge replacement structure will be located in the same alignment and be 

approximately the same length as the existing bridge, therefore it will have the same slope of 

approximately 10% and not be compliant the Americans with Disabilities Act (ADA), as 

discussed in the earlier Section 1.2.2 Project Need. For ADA compliance a route will be located 

on the south side of and parallel to the Pier Bridge and on the south side of the Pier Sign. Two 

options are considered to provide ADA access, Option A includes a 5% sloped straight path with 

an elevator, and Option B has a fixed structural walkway that consists of a series of curved ramps 

and landings. 

 

Option A proposes a third ADA compliant pedestrian-only bridge with a combination of either 

one or two elevators and an escalator and/or stairs. The ADA compliant path would be 

approximately 10 feet wide with a 5% grade leading to an elevated landing next to the pier deck. 

The landing will connect to an elevator(s) that provides access to the pier deck and down to 

Ocean Front Walk as well. The landing will also connect to either escalators or stairs, or both, 

that lead to the pier deck. The escalator(s) and stairs are provided to accommodate pedestrian 

crowds that are expected to use the pedestrian-only bridge. The elevator would require a machine 

room to accommodate equipment for its operation, and is proposed to be located under the Pier 

Bridge.  

 

Option B proposes an approximate 5.3 feet wide walkway cantilevered from the side of the Pier 

Bridge that is comprised of a series of sloped ramps with a maximum grade of 8.33% and 

landings as per ADA code. Each individual ramp is approximately30 feet long and is followed 

by a landing that is a minimum 5 feet long. The entire length of the ADA path is approximately 

936 feet long from the bridge abutment to the Pier level, approximately and 450 feet longer than 

the pier bridge replacement structure. In order to match the same length, the ADA ramps are 

shaped as semicircles.  

 

The walkway would extend the full length of the Pier Bridge and be approximately 5.3’ wide. 

For Alternatives 1 and 2, to provide space for the route, a retaining wall will be constructed in 

Colorado Avenue, adjacent to the Lobster Restaurant, reducing the street width from 17 feet to12 

feet.  

 

The Pier Sign 

The Pier Sign and its foundations will be protected in-place during construction of this project. 

The replacement bridge structure will be designed to preserve the Pier Sign in its existing 

location.  
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Temporary Pedestrian Bridge 

During the demolition of the existing Pier Bridge and construction of the new replacement 

bridge, general public pedestrian access between the Pier and the Ocean Avenue / Colorado 

Avenue intersection would be maintained through construction of a temporary pedestrian bridge 

adjacent to the south of the Pier Bridge.  

 

The temporary pedestrian bridge would be set back approximately 5 feet south from the existing 

bridge to allow for safe demolition and construction of the new bridge. The temporary bridge 

would stay within City right-of-way and be approximately 4 feet from existing buildings to the 

south and be accessed via the Ocean Avenue / Colorado Avenue Intersection. The temporary 

pedestrian bridge would have a similar 10% grade as the existing bridge and would be 8 feet in 

width.  

 

Construction Staging 

The project site is surrounded by existing residential properties, businesses, roads, public 

walkways, a park, and structures on all sides and underneath the bridge. Given the constraints 

around the bridge, construction access for the project is proposed on the north side of the bridge. 

Construction access on the south side is limited by private residences, businesses, and structures. 

These constraints would not provide sufficient space for construction work to safely proceed 

from the south. In addition, the temporary pedestrian bridge would further constrain the amount 

of space to work south of the pier. Construction staging space for the contractor’s use is 

proposed at Lot 1 North.  

 

Pier Structural Modifications 

The Pier structure would be impacted by the construction of this project. To remove the existing 

bridge, portions of the Pier that connect to the bridge would be partially removed to facilitate the 

use of demolition equipment. For all the alternatives where the new bridge connects with the 

Pier, deck reconstruction of the Pier would be needed to facilitate joining of the two structures. 

The temporary pedestrian bridge located on the south side will touch down on the Pier deck over 

the aquarium and the Pier deck would be modified at this location. Portions of the Pier deck 

under the escalators will be removed to accommodate the escalator trusses and their structural 

supports. The Pier under the stairs will be strengthened to support the weight of the stair 

structure. 

 

All of the modifications to the Pier that are visible would be reconstructed and replaced in kind 

so as to maintain the historic character of the Pier.  
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1.2 Purpose and Need 

1.2.1  Project Purpose 
The primary purposes and objectives of the proposed project are as follows: 

 

 To provide a bridge that would be structurally sound and seismically resistant; 

 To provide a bridge with a 75-year design life; 

 To ensure adequate and safe access to the Santa Monica Pier (the Pier) by all users, 

including pedestrians, persons with limited mobility, bicyclists, motorists, delivery and 

emergency vehicles;  

 To improve bicycle and pedestrian access to the Pier;  

 To preserve the historic character of the Pier and adjacent historic structures, including 

the Pier entrance sign and Palisades Park near Colorado Avenue, while improving access 

to the Pier; and 

 To maintain continuous access to the Pier for Pier users and people accessing the beach 

and boardwalk, and the continuous operations of the City and the Pier businesses during 

construction of the project. 

1.2.2  Project Need 
The Pier Bridge connects the iconic Pier to the intersection of Ocean Avenue and Colorado 

Avenue within the downtown district of the City. The following discussion summarizes the 

present and projected deficiencies in the existing Pier Bridge. These deficiencies explain the 

need for replacement of the bridge.  

 

Existing Bridge Condition 

The bridge was designed in the late 1930s and constructed in 1939. It is 488 feet long, 34 feet 

wide, and while it once included two four foot sidewalks, pedestrians frequently overflowed into 

the vehicular lanes, raising safety concerns. Presently it carries two vehicular travel lanes and a 

9.33-foot-wide pedestrian walkway separated by k-rail. Photo 1-1 shows the existing 

configuration of the bridge with the overflow of pedestrians. As with all bridges of that era in the 

seismically active region of Southern California, its original construction does not meet current 

seismic standards required by the American Association of State Highway and Transportation 

Officials (AASHTO), as well as Caltrans Seismic Design Criteria (SDC). Additional seismic 

deficiencies that do not meet current AASHTO or SDC requirements include: 

 The presence of lap splices at the base of columns 

 An insufficient amount of confinement reinforcement in the bridge columns 

 Absence of spiral reinforcing in concrete columns 

 Lack of adequate seat width at abutment and hinges 

 Inadequate footing capacity for lateral loading 
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These deficiencies make it very difficult for the bridge to withstand a major earthquake without 

incurring significant damage to the columns and potentially threatening overall bridge integrity. 

The bridge has concrete spalls in many areas. The existing bridge is structurally deficient and 

physically deteriorated. Bridges that are found to be structurally deficient or functionally 

obsolete, as defined by FHWA, with a sufficiency rating of less than 50 are eligible for federal 

funding for replacement under the federal Highway Bridge Program (HBP). According to a 

Caltrans Structure Maintenance & Investigations Local Bridge List dated July 2015, the bridge 

has a sufficiency rating of 17.0. 

Existing Deficiencies 

The existing bridge has the following deficiencies in accommodating the pedestrian, bicycle, and 

vehicular modes of travel:  

 The bridge width does not accommodate appropriate allocation of space for each travel 

mode.  

 There are no separate bicycle lanes. 

 The bridge has an attached but deteriorated staircase that connects to the street below, but 

has been closed for many years due to safety concerns  

 The bridge is not ADA accessible. 

Correcting Deficiencies 

With construction of the proposed replacement bridge, the existing deficiency and safety issues 

can be eliminated. The new bridge would meet current State standards for structural loading, 

including earthquakes, and geometric design, thereby making the structure available for safe 

long-term use by the community. The new bridge would be designed to accommodate the unique 

conditions of this site making it safer for vehicular, bicycle, and pedestrian use.  

The bridge Alternatives for this project will consider: 

 Appropriate space allocation of each travel mode 

 Wider walking space 

 Separate bicycle lanes 

 Separating vehicles from other modes of travel 

 Providing ADA compliant access  

1.3 Area of Potential Effects 

The APE for the project was established in consultation with Kelly Ewing-Toledo, Principal 

Architectural Historian PQS, and Hamid Aghasharif, Project Manager/Local Assistance 

Engineer, on October 13, 2014. The APE map is located in Attachment A, Figure 3, in the 

Historic Property Survey Report (HPSR).  
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The APE was established in order to take into the account the scale of the project, which 

involves the Santa Monica Pier, the Santa Monica Pier Bridge, and its surroundings. The area 

includes designated historic resources as well as a mix of infrastructure, recreational, 

commercial, institutional, open space, and other uses. The proposed project is located in an urban 

area, flanked by the state beach and Pacific Ocean. The area extends from the intersection of 

Colorado and Ocean Avenues in downtown Santa Monica to the western end of the Santa 

Monica Pier, which stands in the Pacific Ocean.  

 

There are 13 properties within the APE and 12 had previously been listed or determined eligible 

or determined ineligible for the National Register. For reference, the built environment properties 

located within the APE that are not exempt under the Section 106 PA have a map reference 

number. The reference numbers, as well as names, addresses, and California Historical Resource 

status codes, can be found in the table in the Findings section of this HRER. 
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Chapter 2 Research Methods 

2.1 Sources of Information 

ICF International staff consulted national, state, and local inventories of architectural and historic 

resources to determine the location of previously documented resources proximate to the project. 

The following standard sources were consulted in the process of compiling this report:  

 National Register of Historic Places (http://www.cr.nps.gov/nr), 

 California Historical Landmarks (State of California 1996), 

 California Points of Historical Interest (State of California 1992), and 

 California Register of Historical Resources. 

Staff members also conducted archival research to establish a context for resource significance 

and identify local historical events as well as personages and development patterns. A record 

search at the South Central Coastal Information Center of the California Historical Resources 

Information System was performed by Shelly Long on July 24, 2014.  

Additional resources consulted in the process of compiling this report include the following:  

 ProQuest digital archives for the Los Angeles Times, 

 Santa Monica Public Library,  

 Digital archives for the Santa Monica Evening Outlook,  

 Santa Monica Department of Building and Safety, and 

 Santa Monica Landmarks. 

Looff’s Hippodrome is listed as a NHL and is on the National Register, California Register, and 

local landmark list. The Santa Monica Pier Sign and Palisades Park are listed on the California 

Register and are local (City of Santa Monica) landmarks. The Santa Monica Pier is listed as a 

local landmark. The five buildings at 1601-1619 Ocean Front Walk were designated as 

Landmark Parcels on October 10, 2016; 1601-1603, 1605-1609, and 1611-1613 Ocean Front 

Walk were designated local landmarks on the same date. There are no other properties within the 

APE that are listed on federal, state, or local lists of historic resources.  
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2.2 Themes to Establish Historic Context  

To establish the historic context, appropriate research was conducted to evaluate the resources 

within the APE. The research theme included the Santa Monica Pier and its place in the history 

and development of Santa Monica. 

2.3 Public Participation and Consultation 

On November 12, 2014, a letter and map set were sent to consulting and interested parties who 

may have knowledge of or concerns regarding historic properties in the area. The letter requested 

information regarding any historic buildings, districts, sites, objects, or archeological sites of 

significance within the proposed project area and was sent to the following recipients: 

City of Santa Monica Landmarks Commission 

City Monica City Hall, 1685 Main Street 

Santa Monica, CA 90401 

 

Environmental Review Section 

Office of Historic Preservation 

1416 Ninth Street, Room 1442 

Sacramento, CA 94296 

 

Santa Monica Conservancy 

PO Box 653 

Santa Monica, CA 90406-0653 
 

As of August 30, 2016, no letters or comments addressing the proposed project were received 

(See Attachment E of the HPSR: Public Participation). 
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Chapter 3 Field Methods 

3.1 Historic Architecture 

Field surveys of all properties developed with buildings or structures within the APE of the 

proposed project were undertaken according to standard Caltrans guidelines and procedures on 

October 14, 2014. Jessica B. Feldman, senior architectural historian, ICF International, acted as 

principal investigator for this project. Elizabeth Hilton prepared the inventory forms and this 

report. Each parcel was observed from the public right-of-way. Digital photographs and notes 

were taken to document all buildings and structures visible on each property. The various criteria 

in the Section 106 PA/5024 Memorandum of Understanding (MOU) Attachment 4 were applied 

in the field, with follow-up in-office confirmation using photographs of the resources to 

determine whether any properties were exempt for evaluation by using the PA. 

3.2 Archaeology 

An archaeological reconnaissance survey of the project’s archaeological APE was conducted by 

archaeologist Mark Robinson, RPA, ICF International, on November 24, 2014. No new 

prehistoric or historic archaeological resources were identified as a result of this survey within 

the project APE. The project APE is currently developed, including the existing built 

environments set into and onto bedrock cliffs and the beach areas. It is largely covered with 

buildings, the pier, and pavement or disturbed land surfaces. The APE, in particular the bridge 

replacement, has a low potential to contain intact or buried archaeological resources. No further 

archaeological work is necessary unless project plans change to include unsurveyed areas, or if 

buried cultural resources are found. 
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Chapter 4 Historical Overview 

The Santa Monica Pier1 

Santa Monica Municipal Pier and Looff's Pleasure Pier to 1923 

The "Santa Monica Pier" was originally constructed as two separate and separately owned piers. 

The first of these was the Municipal Pier, constructed between 1908-09, using an experimental 

concrete and steel construction process. Extending 1,000 feet into the Santa Monica Bay, the 

structure was promoted as the "largest concrete pier in the world." The pier’s role as a tourist 

attraction was supplemented by its municipal role in moving city sewage out to sea. The 

Municipal Pier would be reconstructed in 1921 using a traditional timber structure, widened, and 

extended to nearly 1,600 feet.  

 

In 1915, construction began on a second pier structure immediately adjacent to the Santa Monica 

Municipal Pier. Looff's Pleasure Pier was designed by Charles I. D. Looff, a well-known roller 

coaster builder, and his son Arthur. Looff’s career began in Coney Island in 1876. However, 

after the turn of the twentieth century he worked primarily on the West Coast, locating his 

factory in Long Beach. It was due in part to the success of the Municipal Pier in attracting 

tourists to Santa Monica that prompted Looff to erect his pier in the city. 

 

After the completion of the Pier structure in 1916, Looff began to erect a variety of remarkable 

attractions. The Hippodrome, one of the largest such structures on the West Coast, was 

constructed in 1916 to house an original Looff Carousel. Located at the eastern end, the building 

dominated views of the pier with its eclectic Moorish-inspired architectural style and prominent 

roofline.  

 

The Billiard Building, located immediately west of the Hippodrome, was completed in 1917. 

That same year Looff opened a number of amusements rides, including a walkthrough fun house 

called "What Is It?;” a giant rotating swing ride known as the Aeroscope, and the Blue Streak 

roller coaster. Other pier amenities included picnic shelters, as well as an electric trolley that 

made the Pier accessible from Venice to the south and downtown Los Angeles to the east.  

 

The Looff Pier incorporated as a public corporation in 1917. After Charles' death the following 

year, the Looff family continued to operate and develop the site. In 1923, the family sold their 

                                                 
1 Extracted verbatim from the Santa Monica Pier Access Improvements Project HRER, August 2005.   
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interest in the Pier, using the money to expand their more profitable beach resort at Santa Cruz 

Beach Boardwalk. 

 

Adjacent to the Pier entrance is one of the oldest parks in Santa Monica. In fact, the design of 

Palisades Park pre-dates the construction of the Santa Monica Pier. Originally known as Linda 

Vista Park, the site was a gift to the city from John P. Jones and Mrs. Arcadia de Baker in 1892. 

The long linear park stretches fourteen blocks from the entrance to the Santa Monica Pier to the 

northwestern city limit, running along the high cliffs, or "palisades" that overlook the Santa 

Monica Bay. The design includes a network of paths for strolling and taking views of the ocean, 

extensive plantings, and built features such as a wood pergola and cobblestone gates. 

 

Santa Monica Pleasure Pier 1924 to 1940 

The Looffs sold their pier and in 1924, it was renamed the Santa Monica Pleasure Pier. Soon 

thereafter, the ornately decorated La Monica Ballroom opened on the pier's west end. Billed as 

the largest ballroom in the world, it accommodated 5,000 patrons and quickly became one of the 

prime spots for big band entertainment in the Los Angeles area. With its Byzantine domes turrets 

and Persian motifs, the La Monica was one of the most prominent structures on the Pier. Other 

amenities included picnic shelters, as well as an electric trolley that made the Pier accessible 

from Venice to the south and downtown Los Angeles to the east. 

 

During the 1920s and 30s, the Pier became one of the primary public gathering places for the 

region, and drew thousands of visitors traveling via Pacific Electric Red Cars from downtown 

Los Angeles. By the late 1930s, however, the pier had become less popular. The Santa Monica 

Pier Businessmen's Association added new features, including the pier bridge and the brightly lit 

neon pier sign, to attract new customers. 

 

The Pier Bridge was built in 1939 as part of a Public Works Administration project to improve 

traffic conditions along Ocean Avenue and the Coast Highway near the Santa Monica Pier. The 

bridge linked downtown Santa Monica to the Pier, descending in elevation to the beach and 

crossing over the roadway that would become known as Pacific Coast Highway. The bridge was 

constructed to alleviate traffic congestion that occurred as a result of economic development of 

the City, the local building boom and subsequent local population boom, and the ongoing 

popularity of the attractions on the pier. The project was financed jointly by the State of 

California, Los Angeles County, and the City of Santa Monica.  

 

The painted metal and neon Santa Monica Pier Sign was installed over the eastern end of the Pier 

Bridge in 1940. Designed as an archway spanning the road, the sign read "Santa Monica" at the 
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top with the words "Yacht Harbor- Sport Fishing -Boating" below and in smaller lettering at the 

bottom the word "cafes." The sign was engineered, constructed, and installed by Fred Lehman of 

the Pan Pacific Neon Company. This company designed many of the prominent neon signs in 

Southern California, including signs for the Pan Pacific Auditorium in Los Angeles, Henshey's 

Department Store in Santa Monica, and the Sea Lion in Malibu. The Pier Sign quickly became 

an iconic symbol of the Pier and one of the best-known neon signs in Southern California. It has 

also been celebrated as the sign marking the western end of Route 66. 

 

Santa Monica Pier 1940 to present 

The Santa Monica Pier continued to draw large crowds through World War II. In 1951, the City 

of Santa Monica acquired the Pleasure Pier, which had been privately owned and operated since 

the 1920s, and leased it to the Newcomb family. The pier was renamed the Newcomb Pier and 

several new recreational and amusement attractions were added. However, its popularity began 

to decline in the 1950s and 1960s as the Los Angeles freeway system made more distant 

attractions, including Knott's Berry Farm (1940) and Disneyland (1955), easily accessible.  

 

In the late 1950s and 1960s, thousands of spectators were lured to the Santa Monica waterfront 

not by the Pier, but an attraction of a different sport. Visitors came to witness what would 

become "the birthplace of the fitness movement." What began as a small gathering of gymnasts, 

stuntmen, circus performers, and body builders grew into a major attraction called "Muscle 

Beach." Athletic men and women formed towers and pyramids, performed acrobatics, and 

competed in feats of strength and agility. The activities at Muscle Beach inspired a generation of 

people interested in physical fitness, a development that continues to grow in importance both 

locally and nationally. 

 

By the early 1970s, the Pier was suffering financially. The City developed a plan to demolish the 

Pier which was met with great public resistance. The public debate about the future of the Pier 

resulted in the creation of a Pier Preservation Ordinance. In 1976, the Pier was designated a City 

of Santa Monica Landmark. In 1981, a Pier Task Force was formed and design guidelines were 

written. The following year restoration work began on the Hippodrome Building and the 

Carousel.
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Chapter 5 Description of Cultural Resources 

Caltrans, pursuant to Section 106 PA, evaluated cultural resources within the limits of the project 

area and determined that no additional properties as a result of this study are eligible for listing in 

the National Register, California Register, or Santa Monica Register. One property is listed on 

the National Register, and two properties were previously determined eligible for the National 

Register. Nine properties are considered historical resources for purposes of CEQA.  

Thirteen historical built environment resources are within the APE. Three were previously listed 

or determined eligible for the National Register, and nine others are considered historical 

resources under CEQA. 

Properties listed in or determined eligible for the National Register include: 

•  Looff's Hippodrome (Map Reference #10), 276 Santa Monica Pier, Santa Monica, was listed 

in the National Register on February 27, 1987. According to the National Register Inventory-

Nomination Form, the property is eligible under Criterion A for its association with early 

twentieth century amusement activities and the amusement piers along the Pacific Ocean. 

The period of significance is 1900-1924. The property is also listed as a National Historic 

Landmark and is listed in the California Register. Looff’s Hippodrome is also designated as a 

landmark under the City of Santa Monica’s Historic Preservation Ordinance. Looff’s 

Hippodrome is also a historical resource for the purposes of CEQA. The boundaries are the 

building’s footprint. Contributing elements include its massing, setback on the pier, arched 

windows, octagonal towers, decorative finials, exposed wood beams, and roof. 

Noncontributing elements include the replaced carousel. 

• The Santa Monica Pier Sign (Map Reference #2), located near the intersection of Colorado 

and Ocean Avenues in Santa Monica, was determined eligible for listing in the National 

Register on October 13, 1998. According to the State DPR 523 Form, the Pier Sign is 

eligible under Criterion A "for its strong association with the Santa Monica Pier" and 

Criterion C as "one of the finest existing examples of signage from the neon era." Its period 

of significance is listed as 1940 to 1944. The Santa Monica Pier Sign is also listed on the 

California Register, designated as a local landmark under the City of Santa Monica’s Historic 

Preservation Ordinance and is a California Point of Historical Interest. It is considered a 

historical resource for the purposes of CEQA. The boundaries are the sign’s footprint. 

Contributing elements include its massing, metal arch, neon tubing, lettering, lattice frame 
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posts, and stylized crown. Noncontributing elements include the new location of the sign and 

its placement on non-original supports.  

• Palisades Park (Map Reference #1) was determined eligible for listing in the National 

Register in 1994 under Criterion A. Established as Linda Vista Park in 1892; it is the oldest 

park in Santa Monica. It extends 15 blocks from the intersection of Colorado and Ocean 

Avenues to the northern boundary of the City, near San Vicente Boulevard and Adelaide 

Drive. The period of significance listed as 1892 to 1944. Contributing features identified in 

the evaluation include mature trees of various species, colonnades of date palms, a cast 

concrete border fence, field stone gateways, wood pergola, multiple monuments and 

markers, two cannons, a sundial, a totem pole, and Moderne statue of Saint Monica, the 

Camera Obscura, and the California Avenue Incline. Palisades Park is also listed on the 

California Register and listed as a local landmark under the City of Santa Monica’s Historic 

Preservation Ordinance. It is considered a historical resource for the purposes of CEQA. The 

boundaries are the assessor’s parcel boundaries. There are no known noncontributing 

elements. 

 

Properties considered historical resources under CEQA include: 

 

• Looff's Hippodrome (Map Reference #10, see above) 

 

• Santa Monica Pier Sign (Map Reference #2, see above) 

 

• Palisades Park (Map Reference #1, see above) 

 

• The Santa Monica Pier (Map Reference #12), was determined eligible for local listing in 

2005. The boundaries are the structure’s footprint. The period of significance is 1908-19. 

Contributing features include its location, wood planks, lights, and associated buildings. 

Noncontributing elements include alterations to its original buildings and new construction. 

 

 1601-1603 Ocean Front Walk (Map Reference #4) was designated a Santa Monica City 

Landmark on October 10, 2016 because it exemplifies elements of the cultural, social, and 

economic history of the City of Santa Monica, specifically the development of South Beach 

and the amusement tourism economy. This property was also designated part of a Landmark 

Parcel in order to preserve, maintain, protect and safeguard the Landmark buildings. The 

period of significance is 1921-1955. 
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 1605-1609 Ocean Front Walk (Map Reference #5) was designated a Santa Monica City 

Landmark on October 10, 2016 because it exemplifies elements of the cultural, social, and 

economic history of the City of Santa Monica, specifically the development of South Beach 

and the amusement tourism economy. This property was also designated part of a Landmark 

Parcel in order to preserve, maintain, protect and safeguard the Landmark buildings. The 

period of significance is 1924-1955. 

 

 1611-1613 Ocean Front Walk (Map Reference #6) was designated a Santa Monica City 

Landmark on October 10, 2016 because it exemplifies elements of the cultural, social, and 

economic history of the City of Santa Monica, specifically the development of South Beach 

and the amusement tourism economy. This property was also designated part of a Landmark 

Parcel in order to preserve, maintain, protect and safeguard the Landmark buildings. The 

period of significance is 1917-1955. 

 

 1615 Ocean Front Walk (Map Reference #7) was designated part of a Landmark Parcel in 

order to preserve, maintain, protect, and safeguard the Landmark buildings mentioned above.  

 

 1619 Ocean Front Walk (Map Reference #8) was designated part of a Landmark Parcel in 

order to preserve, maintain, protect, and safeguard the Landmark buildings mentioned above. 

 

Please refer to the appropriate Department of Parks and Recreation (DPR) 523 forms in 

Attachment A of the HRER by the appropriate Map Reference number for a more detailed 

description.
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Chapter 6 Findings and Conclusions 

The following findings are for the 13 historic buildings and structures evaluated within the APE. 

a. There is one property listed in the National Register in the APE. 

Name 

Address/Location Community 

OHP 
Status 
Code Map Ref  # 

Looff’s Hippodrome 276 Santa Monica Pier Santa Monica, CA 1S 10 

 

b. There are two properties that were previously determined eligible for the National 

Register in the APE. 

Name 

Address/Location Community 

OHP 
Status 
Code Map Ref  # 

Palisades Park 15 blocks extending from the 
intersection of Colorado and 

Ocean Avenues to the northern 
boundary of the City near San 

Vicente Boulevard and Adelaide 
Drive 

Santa Monica, CA 2S2 1 

Santa Monica Pier Sign Near the intersection of Colorado 
and Ocean Avenues 

Santa Monica, CA 2S2 2 

 

c. There are nine properties that were previously determined not eligible for the National 

Register in the APE. 

Name 

Address/Location Community 

OHP 
Status 
Code Map Ref  # 

Santa Monica Pier Bridge 
(Colorado Avenue 

Viaduct) 

N/A Santa Monica, CA 6Y 3 

N/A 1601-1603 Ocean Front Walk Santa Monica, CA 5D1, 5S1 4 

N/A 1605-1609 Ocean Front Walk Santa Monica, CA 5D1, 5S1 5 

N/A 1611 Ocean Front Walk Santa Monica, CA 5D1, 5S1 6 

N/A 1615 Ocean Front Walk Santa Monica, CA 5D1, 5S1 7 

N/A 1619 Ocean Front Walk Santa Monica, CA 5D1, 5S1 8 

Hot Dog on a Stick 1633 Ocean Front Walk Santa Monica, CA 6Y 9 

Billiard Building 250-258 Santa Monica Pier Santa Monica, CA 6Y 11 

Santa Monica Pier South of Ocean Avenue at the 
intersection of Colorado Avenue 

Santa Monica, CA 5S1 12 
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d. There are no additional structures that were determined eligible for the National Register 

as a result of the current study in the APE. 

e. There is one property that was determined not eligible for the National Register as a 

result of the current study. 

Name 

Address/Location Community 

OHP 
Status 
Code Map Ref  # 

Lifeguard Headquarters 1642 Ocean Front Walk Santa Monica, CA 6Y 13 

 

f. There are no resources for which further study is needed. 

g. There are nine resources that are already considered historical resources for the purposes 

of CEQA. 

Name 

Address/Location Community 

OHP 
Status 
Code Map Ref  # 

Santa Monica Pier Sign Near the intersection of Colorado 
and Ocean Avenues 

Santa Monica, CA 2S2 2 

Palisades Park 15 blocks extending from the 
intersection of Colorado and 

Ocean Avenues to the northern 
boundary of the City near San 

Vicente Boulevard and Adelaide 
Drive 

Santa Monica, CA 2S2 1 

Looff’s Hippodrome 276 Santa Monica Pier Santa Monica, CA 1S 10 

Santa Monica Pier South of Ocean Avenue at the 
intersection of Colorado Avenue 

Santa Monica, CA 5S1 12 

N/A 1601-1603 Ocean Front Walk Santa Monica, CA 5D1, 5S1 4 

N/A 1605-1609 Ocean Front Walk Santa Monica, CA 5D1, 5S1 5 

N/A 1611 Ocean Front Walk Santa Monica, CA 5D1, 5S1 6 

N/A 1615 Ocean Front Walk Santa Monica, CA 5D1, 5S1 7 

N/A 1619 Ocean Front Walk Santa Monica, CA 5D1, 5S1 8 

 

h. There are four resources that are not historical resources under CEQA, per State CEQA 

Guidelines Section 15064.5, because they do not meet the California Register criteria 

outlined in Public Resources Code Section 5024.1. 

Name 

Address/Location Community 

OHP 
Status 
Code Map Ref  # 

Santa Monica Pier Bridge 
(Colorado Avenue 

Viaduct) 

N/A Santa Monica, CA 6Y 3 

Hot Dog on a Stick 1633 Ocean Front Walk Santa Monica, CA 6Y 9 

Billiard Building 250-258 Santa Monica Pier Santa Monica, CA 6Y 11 

Lifeguard Headquarters 1642 Ocean Front Walk Santa Monica, CA 6Y 13 
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Jessica B. Feldman and Elizabeth Hilton, ICF International, who meet the Professionally 

Qualified Staff (PQS) standards in Section 106 PA Attachment 1 as an architectural historian or 

above, have determined that the other properties present within the APE, including state-owned 

resources, meet the criteria for Section 106 PA/5024 MOU Attachment 4 (Properties Exempt 

from Evaluation). 

Thirteen historical built environment resources are within the APE. Three were previously listed 

or determined eligible for the National Register, and nine others are considered historical 

resources under CEQA. One property, the Lifeguard Headquarters at 1642 Ocean Front Walk, 

determined not eligible for the National Register as a result of the current study. 

Properties listed in or determined eligible for the National Register include: 

•  Looff's Hippodrome (Map Reference #10), 276 Santa Monica Pier, Santa Monica, was listed 

in the National Register on February 27, 1987The Santa Monica Pier Sign (Map Reference 

#2), located near the intersection of Colorado and Ocean Avenues in Santa Monica, was 

determined eligible for listing in the National Register on October 13, 1998. • Palisades Park 

(Map Reference #1) was determined eligible for listing in the National Register in 1994 

under Criterion A.  

 

Properties considered historical resources under CEQA include: 

 

• Looff's Hippodrome (Map Reference #10, see above) 

 

• Santa Monica Pier Sign (Map Reference #2, see above) 

 

• Palisades Park (Map Reference #1, see above) 

 

• The Santa Monica Pier (Map Reference #12), was determined eligible for local listing in 

2005.  

 1601-1603 Ocean Front Walk (Map Reference #4) was designated a Santa Monica City 

Landmark on October 10.  

 1605-1609 Ocean Front Walk (Map Reference #5) was designated a Santa Monica City 

Landmark on October 10, 2016.  

 1611-1613 Ocean Front Walk (Map Reference #6) was designated a Santa Monica City 

Landmark on October 10, 2016. 

 

 1615 Ocean Front Walk (Map Reference #7) was designated part of a Landmark Parcel in 

order to preserve, maintain, protect, and safeguard the Landmark buildings mentioned above.  
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 1619 Ocean Front Walk (Map Reference #8) was designated part of a Landmark Parcel in 

order to preserve, maintain, protect, and safeguard the Landmark buildings mentioned above. 
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Chapter 8 Preparers Qualifications 

The preparers of this HRER are alphabetically listed below. 

Jessica B. Feldman, senior architectural historian (PQS), consultant with ICF International. Ms. 

Feldman has a master’s degree in historic preservation planning from Cornell University and a 

bachelor’s degree in history and art history from William Smith College. She has more than 15 

years of experience in conducting architectural/historic surveys, including Section 106 and 

CEQA compliance surveys.   

Elizabeth Hilton, senior architectural historian (PQS), consultant with ICF International. Ms. 

Hilton has a master’s degree in historic preservation from the Art Institute of Chicago and a 

bachelor’s degree in historic preservation and community planning from the College of 

Charleston in South Carolina. She has more than 10 years of experience in conducting 

architectural/historic surveys, including Section 106 and CEQA compliance surveys. 

Michael D. Richards, archaeologist (PQS), consultant with ICF International. Mr. Richards has a 

master’s degree in in Anthropology, and more than 16 years of experience working on 

archaeological field projects in Southern California. 

Mark Robinson, senior archaeologist (PQS), consultant with ICF International. Mr. Robinson has 

bachelor’s degree in geology and history from the University of Montana and a master’s degree 

in Anthropology from the University of Oregon, and more than 30 years of experience 

conducting NEPA/SEP, and CEQA compliance work survey work, lithic material identification 

and analysis, and conducting pre-historic- and historic-related research. 

Richard Starzak, principal/senior architectural historian (PQS), ICF International. Mr. Starzak 

acted as principal investigator for the proposed project. Mr. Starzak has a master of arts degree in 

architecture from the University of California, Los Angeles and more than 35 years of 

experience in conducting architectural/historic surveys, including Section 106 and CEQA 

compliance surveys. 
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION  HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.:  1 
Resource Identifier: Palisades Park County/Route/Postmile:  Los Angeles 

 
Address: 15 blocks extending from the intersection of Colorado and Ocean Avenues to the northern boundary of the City near 
San Vicente Boulevard and Adelaide Drive 
 
Assessor’s Parcel Number: 4291-029-907 
 
Palisades Park, also known as Linda Vista Park, was determined eligible for the National Register in 1994 and automatically 
listed on the California Register.  It was designated a local landmark on September 10, 2007.  There does not appear to have 
been any changes to its integrity or the surrounding setting since it was last evaluated in 2005 through the Santa Monica Pier 
Bridge Project. 
 
A site visit was conducted on October 14, 2014 to verify existing conditions of Palisades Park. Since the 2005 evaluation, there 
have been no changes to its integrity or the surrounding setting. The previous survey information recorded on the attached 
2005 DPR 523 form remains unchanged.  The 2S2 status code is accurate and remains unchanged. 
 

 
 
Photograph: Southeast edge of the park, view northwest; photo # IMG_3568 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Other Identifier: City of Santa Monical Landmark 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 

 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION  HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.:  2 
Resource Identifier: Santa Monica Pier Sign County/Route/Postmile:  Los Angeles 

 
Address: Near the intersection of Colorado and Ocean Avenues  
 
Assessor’s Parcel Number: 4290-023-901 
 
The Santa Monica Pier Sign was previously determined eligible for the National Register and listed in the California Register 
in 2005 through the Santa Monica Pier Bridge Project.  The Santa Monica Pier Sign was designated a local landmark on June 
11, 2012.  There does not appear to have been any alterations to the sign or the surrounding setting since it was last 
evaluated. 
 
A site visit was conducted on October 14, 2014 to verify existing conditions of the Santa Monica Pier Sign. Since the 2005 
evaluation, there have been no changes to its integrity or the surrounding setting. The previous survey information recorded on 
the attached 2005 DPR 523 form remains unchanged.  The 2S2 status code is accurate and remains unchanged. 
 

 
 
Photograph: Northeat elevation, view southwest; photo # IMG_3417 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Other Identifier: City of Santa Monical Landmark 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 

 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION  HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.:  3 
Resource Identifier: Santa Monica Pier Bridge County/Route/Postmile:  Los Angeles 

 
Address: N/A 
 
Assessor’s Parcel Number: 4290-023-901 
 
The Santa Monica Pier Bridge was evaluated in 1996 and determined ineligible for the National Register by consensus 
through Section 106 process – not evaluated for the California Register or Local Listing.  In 2005, this determination remained 
valid through the Santa Monica Pier Bridge Project. 
 
A site visit was conducted on October 14, 2014 to verify existing conditions of the Santa Monica Pier Bridge. Since the 2005 
evaluation, there have been no changes to its integrity or the surrounding setting. The previous survey information recorded on 
the attached 2005 DPR 523 form remains unchanged.  The 6Y status code is accurate and remains unchanged. 
 

 
 
Photograph: Northwest elevation, view east; photo # IMG_3499 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 

 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION   
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.: 4 
Resource Identifier: 1601-1603 Ocean Front Walk County/Route/Postmile: Los Angeles 

 
Address: 1601-1603  Ocean Front Walk 
 
Assessor’s Parcel Number: 4290-023-001 
 
1601-1603 Ocean Front Walk  was evaluated in 2005 through the Santa Monica Pier Bridge Project, determined ineligible for 
the National Register by consensus through Section 106 process – not evaluated for the California Register or Local Listing.   
A site visit was conducted on October 14, 2014 to verify existing conditions of 1601-1603 Ocean Front Walk. Since the 2005 
evaluation, there have been no changes to its integrity or the surrounding setting. This building was designated a City of 
Santa Monica Landmark and Landmark Parcel on December 12, 2016. The City Landmarks Commission found that 
the subject property’s location and uses exemplify its contribution to the social and economic history of the City, 
specifically the development of South Beach and the amusement tourism economy. The subject property is one of 
the only remaining vestiges of its kind on the former Santa Monica coastline, which was once prevalently 
characterized by amusement and beach tourism. It has been upgraded with the OHP status codes 5D1 and 5S1. 
 

 
 
Photograph: Southwest elevation, view northeast; photo # IMG_3495 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 
 

 
 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.: 5 
Resource Identifier: 1605-1609 Ocean Front Walk County/Route/Postmile: Los Angeles 

 
Address: 1605-1609 Ocean Front Walk 
 
Assessor’s Parcel Number: 4290-023-002 
 
1605-1609 Ocean Front Walk  was evaluated in 2005 through the Santa Monica Pier Bridge Project, determined ineligible for 
the National Register by consensus through Section 106 process – not evaluated for the California Register or Local Listing.  
A site visit was conducted on October 14, 2014 to verify existing conditions of 1605-1609 Ocean Front Walk. Since the 2005 
evaluation, there have been no changes to its integrity or the surrounding setting. This building was designated a City of 
Santa Monica Landmark and Landmark Parcel on December 12, 2016. The City Landmarks Commission found that 
the subject property’s location and uses exemplify its contribution to the social and economic history of the City, 
specifically the development of South Beach and the amusement tourism economy. The subject property is one of 
the only remaining vestiges of its kind on the former Santa Monica coastline, which was once prevalently 
characterized by amusement and beach tourism. It has been upgraded with the OHP status codes 5D1 and 5S1. 
 

 
 
Photograph: Southwest elevation, view east; photo # IMG_3492 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 

 
 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.: 6 
Resource Identifier: 1611 Ocean Front Walk County/Route/Postmile: Los Angeles 

 
Address: 1611 Ocean Front Walk 
 
Assessor’s Parcel Number: 4290-023-003 
 
1611 Ocean Front Walk  was evaluated in 2005 through the Santa Monica Pier Bridge Project, determined ineligible for the 
National Register by consensus through Section 106 process – not evaluated for the California Register or Local Listing. A site 
visit was conducted on October 14, 2014 to verify existing conditions of 1611 Ocean Front Walk. Since the 2005 evaluation, 
there have been no changes to its integrity or the surrounding setting. This building was designated a City of Santa 
Monica Landmark and Landmark Parcel on December 12, 2016. The City Landmarks Commission found that the 
subject property’s location and uses exemplify its contribution to the social and economic history of the City, 
specifically the development of South Beach and the amusement tourism economy. The subject property is one of 
the only remaining vestiges of its kind on the former Santa Monica coastline, which was once prevalently 
characterized by amusement and beach tourism. It has been upgraded with the OHP status codes 5D1 and 5S1.  
 
 

 
 
Photograph: Southwest elevation, view northeast; photo # IMG_3516 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015

 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.: 7 
Resource Identifier: 1615 Ocean Front Walk County/Route/Postmile: Los Angeles 

 
Address: 1615 Ocean Front Walk 
 
Assessor’s Parcel Number: 4290-023-004 
 
1615 Ocean Front Walk  was evaluated in 2005 through the Santa Monica Pier Bridge Project, determined ineligible for the 
National Register by consensus through Section 106 process – not evaluated for the California Register or Local Listing.   
 
A site visit was conducted on October 14, 2014 to verify existing conditions of 1615 Ocean Front Walk. Since the 2005 
evaluation, there have been no changes to its integrity or the surrounding setting. This building was designated a City of 
Santa Monica Landmark Parcel on December 12, 2016 in order to preserve, maintain, protect and safetguard the 
Landmark buildings (1601-1603 Ocean Front Walk, 1605-1609 Ocean Front Walk, and 1611-1613 Ocean Front Walk). It 
has been upgraded with the OHP status codes 5D1 and 5S1.  
 

 
 
Photograph: Southwest elevation, view northeast; photo # IMG_3518 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 

 
 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.: 8 
Resource Identifier: 1619 Ocean Front Walk County/Route/Postmile: Los Angeles 

 
Address: 1619 Ocean Front Walk 
 
Assessor’s Parcel Number: 4290-023-005 
 
1619 Ocean Front Walk  was evaluated in 2005 through the Santa Monica Pier Bridge Project, determined ineligible for the 
National Register by consensus through Section 106 process – not evaluated for the California Register or Local Listing.   
 
A site visit was conducted on October 14, 2014 to verify existing conditions of 1619 Ocean Front Walk. Since the 2005 
evaluation, there have been no changes to its integrity or the surrounding setting.  
 
This building was designated a City of Santa Monica Landmark Parcel on December 12, 2016 in order to preserve, 
maintain, protect and safetguard the Landmark buildings (1601-1603 Ocean Front Walk, 1605-1609 Ocean Front Walk, 
and 1611-1613 Ocean Front Walk. It has been upgraded with the OHP status codes 5D1 and 5S1.  
 

 
 
Photograph: Southwest elevation, view northeast; photo # IMG_3520 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 
 

 
 

 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION  HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.:  9 
Resource Identifier: Hot Dog on a Stick County/Route/Postmile:  Los Angeles 

 
Address: 1633 Ocean Front Walk 
 
Assessor’s Parcel Number: 4290-023-900 
 
1633 Ocean Front Walk, also known as Hot Dog on a Stick,  was evaluated in 2005 through the Santa Monica Pier Bridge 
Project, determined ineligible for the National Register by consensus through Section 106 process – Not evaluated for 
California Register or Local Listing.   
 
A site visit was conducted on October 14, 2014 to verify existing conditions of Hot Dog on a Stick. Since the 2005 evaluation, 
there have been no changes to its integrity or the surrounding setting. The previous survey information recorded on the 
attached 2005 DPR 523 form remains unchanged.  The 6Y status code is accurate and remains unchanged. 
 

 
 
Photograph: South and west elevation, view east; photo # IMG_3533 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 

 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf
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State of California  The Resources Agency Primary #:  
DEPARTMENT OF PARKS AND RECREATION  HRI #/Trinomial  
CONTINUATION SHEET 

See Office of Historic Preservation Recording Historical Resources for instructions.  Continuation X Update 

Caltrans Map Reference No.:  10 
Resource Identifier: Looff's Hippodrome County/Route/Postmile:  Los Angeles 

 
Address: 276 Santa Monica Pier  
 
Assessor’s Parcel Number: 4290-023-901 
 
Looff's Hippodrome was designated as a National Historic Landmark and listed on the National Register on February 27, 
1987; therefore, it is automatically listed on the California Register. In addition, it was designated a local landmark on August 
17, 1976.   
 
A site visit was conducted on October 14, 2014 to verify existing conditions of the Loof’s Hippodrome. Since the 2005 evaluation, 
there have been no changes to its integrity or the surrounding setting. The previous information recorded on the attached 
National Register nomination remains unchanged.  The 1S status code is accurate and remains unchanged. 
 

 
 
Photograph: Northeast elevation, view west; photo # IMG_3487 
 
Date: 10/14/2014 
 
Recorded by: Elizabeth Hilton, ICF International, 601 W 5th Street, Suite 900, Los Angeles, CA 90071 
 
Other Identifier: National Historic Landmark, City of Santa Monical Landmark 
 
Survey Type:  Intensive Level Survey, Section 106 Compliance, P—Project Review 
 
Report Citation: Santa Monica Pier Access Improvement Project, Historic Property Survey Report, May2015 

 
 

http://ohp.parks.ca.gov/pages/1054/files/manual95.pdf


io.9oo National Historic Landmark Nomination. o
.Theme IX.. D. (Recreation)

United States Department of the Interior
National Park Service For NPS UM only

National Register of Historic Places 
Inventory — Nomination Form date entered
See instructions in How to Complete National Register Forms
Type all entries — complete applicable sections ____________________________________

1. Name _____________________________
historic Loof f' s Hippodrome __________________________________________________

and or common Santa Monica Amusement Pier Carousel Building (Loof f s Amusement Pier Carousel
**. * ~ ** Building !2. Location ____________________________
street & number ______ 276 Santa Monica Pier _______________________________ —— not for publication

city, town Santa Monica _________ __ vicinity of _____ _ ______ ___

state California code county Los Angeles codc

3. Classification
Category

district
X. building(s) 

structure
. site

object

Ownership
X public 

private
both

Public Acquisition
in process
being considered

Status
occupied
unoccupied

x work in progress
Accessible

X yes: restricted 
- yes: unrestricted

no

Present Use
agriculture
commercial
educational
entertainment
government
industrial
military

museum
park

__ private residence 
religious
scientific
transportation

X other: Recreatic

4. Owner of Property __________________ arouse }

name city of Santa Monica ______________________________________________________ 

street & number c/0 P jer Manager, 276 Santa Monica Pier _________________________________________

city, town Santa Monica —— vicinity of state California

5. Location of Legal Description ______________
courthouse, registry of deeds, etc. Buil d ^ ng n^r-j-mgni-, rit-y

street & number 1685 Main Street

city, town _________ Santa Monica _____________________________ state California 90401

6. Representation in Existing Surveys __________
title ____ None _______________________ has this property been determined eligible? __ yes -X- no 

date __ federal state county

depository for survey records __________________ ________ __ 

city, town state



7. Description

Condition
__ excellent 
X good

fair

__ deteriorated 
ruins
unexposed

Check one
unaltered 

X- altered

Check one
X original site 

moved date

Describe the present and original (if known) physical appearance
Summary

Looff's Hippodrome, or Santa Monica Pier Carousel Building, is the most intact 
element on the former "Looff Pleasure Pier," that was built in 1916 abutting 
the original Santa Monica Municipal Pier (1905). The Hippodrome is a 2-story 
frame structure that was designed to house a Looff carousel emplaced there the 
same year, but which was later sold. A different carousel is now in the 
building.

Additional Description

The Hippodrome Building rests on a portion of the former Looff Pleasure Pier, 
which abutts the original municipal pier. A square structure, it features 
octagonal 3-story towers at the corners with seven bays intervening between 
the towers. Each bay includes an arched opening on the lower level and paired 
arched windows above. Over the second, fourth, and six bays on each side 
decorative semi-domes or finials were originally positioned.1 The openings on 
the first floor originally permitted free access to the carousel on the interior; 
they were closed at an unknown date to limit traffic. The corner towers contain 
restrooms and other conveniences for visitors.

The second level of the Hippodrome contains a series of offices and storage 
areas, built around the large interior space that shelters the carousel. 
Crowning the structure is a giant tent-like roof that culminates in a clere 
story capped by a bulbous tower similar to the onion-shaped dome commonly found 
on Russian churches.

The vertical members (exposed wood beams) of the frame of the Hippodrome's 
plain interior converge at a peak over the central space where the carousel is 
installed. Except for non-historic railings and benches and the paint scheme, 
the interior of the Hippodrome is largely unaltered.

The original Looff carousel was removed from the Hippodrome in 1939; the present 
carousel, Philadelphia Toboggan Company #62, was installed in 1947. Until 
1977, the structure was used for a variety of other purposes and underwent 
relatively minor alterations. In the latter year, a local group of carousel 
enthusiasts undertook restoration of the carousel. Since the carousel's resto 
ration was completed in 1981, they have continued to operate it as a tourist 
attraction.

The Hippodrome has also recently been restored by the City of Santa Monica, the 
current owner of the building, as part of a master plan to revitalize the pier 
for recreational use by the community and tourists.

FOOTNOTE

1 The correlation of present physical appearance with historic photographic 
views has been performed by Raymond Girvigian in his study, "Santa Monica 
Carousel, A Restoration Report" (Pasadena, California: May 27, 1983).



8. Significance

Period
prehistoric
1400-1499
1500-1599
1600-1699
1700-1799
1800-1899

X 1900-

.. _.

Areas of Significance — Check
archeology-prehistoric
archeology-historic
agriculture
architecture
art
commerce
communications

.

and justify below
community planning landscape architecture
conservation law
economics
education
engineering
exploration
industry
invention

literature
military
music

settlement philosophy
politics government

Specific dates 1916 Builder Architect Charles and Arthur

Statement of Significance (in one paragraph)
Looff

religion
science
sculpture
social
humanitarian
theater

_.. _ transportation
JX other (specify)

.. .. Recreation
_ (carpusufel

shelter)

Summary

Looff f s Hippodrome (Santa Monica Amusement Pier Carousel Building) is a rare 
intact example of an early shelter structure built to house a carousel in an 
amusement park. It is one of only two such structures that remain on the West 
Coast. 1 Its location on an amusement pier adds to its novelty, and it is also 
the principal intact historic element of the formerly extensive collection of 
amusement facilities at the Santa Monica Amusement Pier (Looff's Amusement Pier). 
The carousel presently in the Hippodrome is not, however, the Looff carousel 
originally installed there in 1916, when the Hippodrome opened, but is a Phila 
delphia Toboggan Company specimen that dates from 1922 and was emplaced in the 
Hippodrome in 1947.

History

Charles I.D, Looff and his son Arthur were well-known carousel crafters, roller 
coaster builders, and amusement park operators, who worked primarily on the West 
Coast after the turn of the century, although Charles' career had begun at 
Coney Island in 1876. Their center of operations on the West Coast was their 
factory in Long Beach (now largely demolished). One of their early carousels 
(1911) and a roller coaster (1924), at the Santa Cruz Beach Boardwalk, and a 
carousel and its shelter at East Providence, Rhode Island (their headquarters 
before moving to Long Beach) are described elsewhere in this study.

In 1915-16, the Looffs constructed the "Looff Pleasure Pier," over the waters 
adjacent to the existing 1000-foot Santa Monica Municipal Pier, which had been 
advertised since 1905 as the "largest concrete pier in the world."2 Over the 
next few years, they built an impressive and popular set of attractions. These 
included the Hippodrome Building with its carousel of their own construction 
(1916); the "Blue Streak" roller coaster (ca. 1917); a giant rotating swing 
ride, known as the "Aeroscope"; the Bowling and Billiard Building (ca. 1917); 
and the La Monica Ballroom (1924), a vast structure of eclectic Byzantine, 
Persian, and Mission Revival motifs that accommodated 5,000 dancers. The Looff 
pier also featured picnic shelters and electric trams.3

Looffs amusement pier was accessible by electric trolley from Venice and down 
town Los Angeles. Its attractiveness and ease of access were also enhanced 
when the main Santa Monica pier was rebuilt in 1921, widened, and extended to 
nearly 1600 feet. All the Looff facilities remained to the south of the land 
ward end of the city's pier.4 Looff sold his interests in 1924.



9. Major Bibliographical References

SEE CONTINUATION SHEET

10. Geographical Data
Acreage of nominated property Less than 1 

Quadrangle name Beverly Hills 

UT M References

1|0| |3|7|6|4|0|9|0| 
Northing

Quadrangle scale 1:24,000_
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Northing

1 I

Verbal boundary description and justification

Only the Hippodrome building

List all states and counties for properties overlapping state or county boundaries

state code county code

state code county code

11. Form Prepared By

name/title James H . charleton

organization History Division. National Park Service date ?, 1

street & number 1100 "L" Street, NW telephone (2 Q2) 343-8165

city or town Washington state DC 20240

12. State Historic Preservation Officer Certification
The evaluated significance of this property within the state is: 

__ national __ state __ local

As the designated State Historic Preservation Officer for the National Historic Preservation Act of 1966 (Public Law 89- 
665), I hereby nominate this property for inclusion in the National Register and certify that it has been evaluated 
according to the criteria and procedures set forth by the National Park Service.

State Historic Preservation Officer signature

title date

For NFS use only
I hereby certify that this property is included in the National Register

date

Keeper of the National Register 

Attest: date
Chief of Registration
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National Park Service

National Register of Historic Places 
Inventory—Nomination Form
Continuation sheet__________________ Item number_______2______Page 2

The height of the Santa Monica Amusement Pier's popularity was from 1924, when 
the La Monica Ballroom opened, through World War II, before the freeway system 
(begun only in 1939) made more distant coastside attractions and new inland 
theme parks, such as Knott's Berry Farm (1940) and Disneyland (1955), easily 
accessible to the burgeoning population and tourist trade of Southern Califor 
nia. The pier's popularity persisted into the 1950s, and the La Monica Ballroom 
became the first in the nation to televise its programs.5

The "Blue Streak" roller coaster, on the other hand, had survived only until 
1931. The La Monica Ballroom was demolished in 1968. 5 Today, other than the 
Looff pier itself, only the Hippodrome, the Bowling and Billiard Building, now 
used as a gift shop, and one minor structure survive. The Bowling and Billiard 
Building, which once featured early automatic pin-setting machinery,7 has been 
extensively altered on the interior; for that reason it is not recommended for 
inclusion in this nomination. Likewise, the Looff Pier and the Municipal Pier 
have both been so modified that they cannot be said to possess clear historic 
integrity.

The Carousel

The Carousel presently in the Hippodrome is Philadelphia Toboggan Company #62, 
a 3-row carousel that began its career in Cumberland Park, in Nashville, 
Tennessee, in 1922. It was emplaced at Santa Monica in 1947.8 As an intact 
carousel by a first-rate manufacturer and of the general period represented by 
the Hippodrome, its presence contributes to the integrity of the structure, 
since it maintains the building's historic use. The interior of the Hippodrome 
is, furthermore, being restored to its original appearance to provide an approx 
imation of the historic setting of the former carousel.

On the other hand, the carousel is not the original Looff carousel that was 
manufactured for the Hippodrome. And, of itself, as a rather typical example 
of Philadelphia Toboggan Company carousel work in the early 1920s, it is, while 
quite attractive, not exceptionally early, rare, or unusually distinguished. 
It was, however, featured in the film "The Sting," and is well known from its 
appearance in other films and a host of television series episodes.
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FOOTNOTES

1 Raymond Girvigian, "Santa Monica Carousel, A Restoration Report" (Pasadena, 
California: May 27, 1983), p. 4.0-3.

2 Ibid., pp. 2.01-2 and 2.01-10.

3 Ibid., pp. 2.01-7—2.01-9 and 2.01-17.

4 Ibid., pp. 2.01-9 and 2.01-15.

5 Ibid., p. 2.01-17.

6 Ibid.

7 Ibid., p. 2.01-13.

8 National Carousel Association, "National Carousel Association Census" (Los 
Angeles, California: National Carousel Association, 1983), p. 6.

9 The basis for this conclusion is a review of all the Philadelphia Toboggan 
Company entries in the "National Carousel Association Census" and the list 
of the Philadelphia Toboggan Company carousels in Charles J. Jacques, Jr., 
"The Carousels of the Philadelphia Toboggan Company," Amusement Park Journal, 
5, 4 (1983), pp. 36-37.
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Architectural Style: Modern - Futurist
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The building was constructed in 1959, according to permits at the City of Santa Monica. An alteration permit in 1973 shows the vehicle parking 
bay was permanently closed with a stucco wall and a roll up door. Additional alterations include a one story addition within the courtyard and 
vinyl window replacement on the second story.
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The Los Angeles County Fire Department and Lifeguard Headquarters (Lifeguard Headquarters) is not eligible for the National 
Register, California Register, or municipal designation. 

There is no indication that events which have made significant contributions to the broad patterns of local, state or national history 
are directly associated with this individual property, such that it does not meet Criterion A of the National Register or Criterion 1 
of the California Register. This building was constructed as a public works project by the Santa Monica Recreation Commission, 
which approved a few other new construction projects during this time period but were not a part of a larger planning program.  
The new building location was sited as a part of a $724,000 plan for beach development between the Municipal and Ocean Park 
Piers, approved by the City Council, State Division of Beaches and Parks, and the Santa Monica Recreation Commission. This 
building was constructed to hold facilities previously located at the end of the pier; the reason for the relocation is unknown, but it 
was most likely for beach and vehicular access.  Research did not yield any significant associations with important persons at the 
local, state, or national level, including its only occupants: the Lifeguard Headquarters and the Los Angeles County Fire 
Department. Therefore, it is not eligible for the National Register or California Register under Criterion B or Criterion 2, 
respectively. 
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B10. Significance, continued:

Welton Becket and Associates designed the building, and the builder was Lessley Inc. Research did not yield any information 
for the builder. Becket was a prolific architect, well-known in the Los Angeles area in the 1950s and 1960s for his commercial 
and institutional designs. He also designed Tudor houses in the 1930s for movie stars, as well as tract housing in Panorama 
City.  Some of his well-known works include the Santa Monica Civic Auditorium, Beverly Hills Hotel, Pan Pacific Auditorium, 
Cinerama Dome, Los Angeles Music Center, and Capitol Records Building. 

Although the Lifeguard Headquarters building was designed by a well-known architect, it is not a distinguishing example of his 
Futurist style.  The secondary, ground floor elevations are void of detail, exhibiting only the brick construction and lacking a 
primary pedestrian entrance.  The primary (northeast) façade is also void of detail, composed of a corregated metal wall that 
provides vehicular access to the courtyard.  The barrel vaulted roof design derived from beach playgrounds that were previously 
designed by Welton Becket and Associates along the four-mile beachfront in Santa Monica, which are no longer in existance.  
The only other character defining feature is the pop-up second story, composed of window glass and doors with minimal metal 
framework. The building was not designed or used primarily as a look out station.

This property retains a fair amount of integrity of design, materials, and workmanship; however, it exhibits alterations to the 
building footprint by the permanent enclosure of the parking bay in 1973. A historic photograph from the Santa Monica 
Evening Outlook in 1959 shows a small one-story addition was constructed at a later date within the courtyard, which is used 
for vehicular access. There are window alterations to some of the ribbon windows on the second story. The 1959 photograph 
also reveals metal poles were originally located within the second story barrel vaults, extending vertically to the balcony floor 
but have since been removed.  Sanborn Fire Insurance Maps were not available prior to the date of construction.

Furthermore, the Lifeguard Headquarters is not an exceptional example of the Futurist style or type, despite its display of a 
repeated barrel vaulted roof and observation deck, such that better examples would include plate glass windows or walls of 
glass, stainless steel elements, and a broad or extended roof overhang.  It lacks high artistic value, good integrity, and 
architectural quality to be considered eligible for the National Register under Criterion C and California Register under 
Criterion 3.  

Therefore, this property is not eligible for the National Register and California Register.  In addition, it does not appear to be 
eligible for municipal designation.

B12.  References, continued:

Los Angeles Times. 1958. Construction to Begin on Lifeguard Station.

Los Angeles Times. 1958. Two Santa Monica Public Works Projects Scheduled.

Santa Monica Evening Outlook. 1957. Lifeguard Headquarts Site Approved: Commission Chooses Spot South of Pier.

Santa Monica Evening Outlook. 1959. New Structure Open: Lifeguard Headquarters Termed 'Outstanding'.
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SUMMARY OF FINDINGS 

This Archaeological Survey Report was prepared for the California Department of 

Transportation (Caltrans) and the City of Santa Monica (City) for the Santa Monica 

Pier Bridge Replacement Project. The project proposes to improve overall access to and 

from Santa Monica Pier for all users, including pedestrians, persons with limited 

mobility, bicyclists, and motorists, as well as strengthen the pier bridge. The proposed 

project would improve structural stability, primarily for seismic safety. This project would 

also address vehicular and pedestrian congestion and safety concerns at the pier. The 

project is eligible for federal funding through Federal Highway Administration’s 

Highway Bridge Program; it is therefore considered to be an “undertaking” under 

Section 106 of the National Historic Preservation Act. 

 

Michael D. Richards conducted an archaeological survey of the project’s Area of 

Potential Effects (APE) on November 26, 2014. The purpose of the survey was to 

identify any archaeological material that may be present in the APE. The survey was 

informed by a review of the literature and records search of previous archaeological 

surveys and sites in the surrounding vicinity of the project site. The scope of the survey 

involved walking the pedestrian walkways and examining the surrounding areas and cliffs 

for cultural resources,  and observing surface soils and conditions. No prehistoric or 

historic archaeological resources were identified as a result of this survey within the 

project APE. 

 

The project APE is currently developed, including the existing built environments that have 

been set into and onto the bedrock cliffs as well as along the beach areas. The APE is 

largely covered with buildings, the pier, parks, and pavement or disturbed land surfaces. It 

appears that the entire APE area has been disturbed by modern activities. The APE has low 

potential for containing intact or buried archaeological resources. 

 

It is Caltrans’ policy to avoid cultural resources whenever possible. Further investigations 

may be needed if cultural resources cannot be avoided by the project. If buried cultural 

materials are encountered during construction, it is Caltrans’ policy to stop work in that 

area until a qualified archaeologist can evaluate the nature and significance of the find. 

Additional survey work will be required if the project changes to include areas that were 

not previously surveyed. 
 

INTRODUCTION 

The project is located in the western portion of Los Angeles County, in the City of 

Santa Monica. The archaeological survey occurred on November 26, 2014 and 

encompassed the area surrounding the Santa Monica Pier Bridge that extends westward 

from Colorado Avenue at the intersection with Ocean Avenue and connects to Santa 

Monica Pier. Regional vicinity, project location, and APE maps are included as 

Attachment A of the Historic Properties Survey Report (HPSR) for this project. 
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Stephen Bryne has a Master of Science degree in anthropology and 20 years of 

experience from his work in California archaeology. Mr. Bryne meets the Professionally 

Qualified Staff (PQS) standards for Principal Investigator, Prehistoric Archaeology. 

 

Michael D. Richards has a Master of Arts degree in anthropology from California State 

University, Northridge (2002) and 20 years of experience from his work in Southern 

and Northern California, as well Arizona, prehistoric and historic archaeology. Mr. 

Richards meets the PQS standards for Principal Investigator, Prehistoric and Historic 

Archaeology.  

HIGHWAY PROJECT LOCATION AND DESCRIPTION 

The project area is located in the western portion of Los Angeles County, in the City of 

Santa Monica. The federal project number is BHLO-5107(033). The City proposes to 

improve overall vehicular and pedestrian access to and from the Santa Monica Pier and 

strengthen the pier bridge for seismic safety. The project would also address vehicular and 

pedestrian congestion and safety concerns at the pier. Congestion occurs at the top of the 

pier throughout the summer and occasionally at other times of the year. 

 

The proposed project would be implemented to improve the structural stability of the pier 

bridge, primarily for seismic safety. The existing pier bridge provides narrow, 

substandard sidewalks (approximately 4 feet wide), with a high curb that leads to 

pedestrian/vehicular conflicts (e.g., pedestrians often walk in traffic lanes). The pier bridge 

was built in 1939 and is near the end of its useful life. The bridge is considered to be 

structurally deficient and functionally obsolete. The wider replacement bridge would be 

eligible for federal funding under the Federal Highway Bridge Program. 
 

The pier bridge structure, roughly 488 feet in length, extends westward from Colorado 

Avenue at the intersection with Ocean Avenue and connects to Santa Monica Pier. Under 

Alternatives 1 and 2, the existing pier bridge would be replaced with a wider bridge in 

the same location. The replacement bridge would be 64 feet wide, 30 feet wider than the 

existing bridge. The replacement bridge would feature separate lanes for pedestrians, 

bicycles, and vehicles. The wider pedestrian sidewalk would be in compliance with the 

Americans with Disabilities Act & Guidelines (ADA&G). An ADA&G-compliant elevator 

is also being considered as a possible element of the project. Under Alternative 3, the 

replacement bridge would be of a similar width as the existing bridge and would be used 

only by pedestrians, bicyclists, and by emergency vehicles. All other vehicles would 

access the Pier using a new vehicular bridge connecting to the Pier parking lot along 

Moss Avenue. 
 

Temporary vehicular and pedestrian/bicycle bridges would be required to maintain access 

to the pier during construction. The temporary pedestrian bridge would connect Ocean 

Avenue to the pier just south of the existing bridge alignment. Under Alternative 1, the 

temporary vehicular bridge would be located at Moss Avenue. Under Alternative 2, the 

temporary vehicular bridge would be located just north of and adjacent to the existing 

bridge alignment. Alternative 3 would make the vehicular access bridge along Moss Avenue 

a permanent feature. 
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The APE for the project was established in consultation with Kelly Ewing-Toledo, 

principal architectural historian PQS, and Hamid Aghasharif, project manager/local 

assistance engineer, on October 13, 2014. The APE map is located in Attachment A of 

the HPSR (Figure 3). The APE was established to take into the account the scale of the 

project, which involves the Santa Monica Pier, including Santa Monica Pier Bridge, and 

its surroundings. The area includes designated historic resources as well as a mix of 

infrastructure, recreational, commercial, institutional, open space, and other uses. The area 

extends from the intersection of Colorado and Ocean Avenues in downtown Santa 

Monica to the western end of Santa Monica Pier, which stands in the Pacific Ocean. 

SOURCES CONSULTED 

Summary of Methods and Results 
 

An archaeological records search was conducted by South Central Coastal Information 

Center (SCCIC) staff on July 23, 2014. The SCCIC is located at California State 

University, Fullerton. The records search included a review of all recorded archaeological 

sites within a 0.5-mile radius as well as built environment resources within a 0.5-mile 

radius of the project area. At that time, a review of previous cultural resources studies 

within this area was also undertaken. In addition, the following resources were examined: 

 California Points of Historical Interest, 

 California Historical Landmarks, 

 California Register of Historic Resources, 

 National Register of Historic Places, 

 City of Los Angeles Historic-Cultural Monuments, and 

 California State Historic Resources Inventory. 

 

The records search identified three historic built resources within the APE. Built resources 

are addressed in the Historical Resources Evaluation Report for this project. No prehistoric 

resources were identified within the APE or within the 0.5-mile buffer. 

 

The records search identified 10 previous studies that included areas within the APE 

and 29 previous studies within the 0.5-mile buffer area. 
 

Summary of Others Who Were Consulted 
 

A letter dated November 24, 2014, that included a map of the project area was sent to the 

Native American Heritage Commission (NAHC). The letter requested a review of the 

Sacred Lands file. The NAHC responded on December 12, 2014 and indicated that there 

were no sacred lands in the project area. The NAHC also provided a list of local Native 

American groups and individuals (see Appendix 1). 
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Summary of Native American Consultation 
 

Letters that described the project area and maps that indicated the project location were 

sent to the Native American individuals or groups. Those who did not respond in writing 

were contacted by telephone to confirm that they had received the initial contact letter and 

determine if they had any knowledge of cultural resources in the project vicinity. All 

consultation, completed by Alex Kirkish-Caltrans District 7 Native American 

Coordinator, is summarized in Table 1, and a complete record of correspondence from 

Native American consultation is included in Appendix 1. 
 

Table 1. Summary of Native American Consultation 
 

Date Name 
Type of 

Communication Contact Info. Organization Comments 

1/22/15 

3/26/15 

Robert 

Dorame 

Initial contact 

letter sent 

Follow-up phone 

call 

P.O. Box 490  

Bellflower, CA 90707 

562-761-6417 

Gabrielino- 

Tongva 

Indians of 

California 

Tribal Council 

Will call back. 

1/22/15 

3/26/15 

Sam 

Dunlap 

Initial contact 

letter sent 

Follow-up phone 

call 

P.O. Box 86908 

Los Angeles, CA 90086 

909-262-9351 

Gabrielino- 

Tongva 

Nation 

No Answer. Left 

message. 

1/22/15 

3/26/15 

Andrew 

Salas 

Initial contact 

letter sent 

Follow-up phone 

call 

P.O. Box 393  

Covina, CA 91723 

626-926-4131 

Gabrielino 

Band of 

Mission 

Indians 

No Answer. Left 

message. 

1/22/15 

3/26/15 

Anthony 

Morales 

Initial contact 

letter sent 

Follow-up phone 

call 

P.O. Box 693 

San Gabriel, CA 91778 

626-483-3564 

Gabrielino- 

Tongva San 

Gabriel Band 

of Mission 

Indians 

He is not 

concerned about 

the project. Asks 

that he be 

contacted if 

cultural material 

is found during 

construction. 

1/22/15 

3/26/15 

Sandonne 

Goad 

Initial contact 

letter sent 

Follow-up phone 

call 

106½ Judge John Aiso St. 

Los Angeles, CA 90012 

951-807-0479 

Gabrielino- 

Tongva 

Nation 

No Answer. Left 

message 

(previously 

suggested that we 

call Sam Dunlap, 

cultural resource 

director). 

1/22/15 

3/26/15 

John 

Tommy 

Rosas 

Initial contact 

letter sent 

Follow-up phone 

call 

tattnlaw@gmail.com 

310-570-6567 

Gabrielino 

Ancestral 

Territorial 

Tribal Nation 

No answer. Left 

Message. 

1/22/15 Linda 

Candelaria 

Initial contact 

letter sent 

1999 Avenue of the Stars, 

Suite 1100 

Los Angeles, CA 90067 

Gabrielino  

3/26/15  Follow-up phone 

call. Letter sent. 

310-428-5690  No answer. Left 

message. 

mailto:tattnlaw@gmail.com
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Date Name 
Type of 

Communication Contact Info. Organization Comments 

1/22/15 

3/26/15 

Bernie 

Acuna 

Initial contact 

letter sent 

Follow-up phone 

call 

1999 Avenue of the Stars, 

Suite 1100 

Los Angeles, CA 90067 

310-428-5690 

Gabrielino No answer. Left 

message. 

3/26/15 Conrad 

Acuna 

Initial contact 

letter sent 

1999 Avenue of the Stars, 

Suite 1199 

Los Angeles, CA 90067 

Gabrielino  

 

BACKGROUND 

Environment 
 

The project area is situated on the western edge of the Los Angeles Basin in the city of 

Santa Monica, approximately 20 to 105 feet above mean sea level. The project area 

is currently developed with the existing Santa Monica Pier and State Beach, a parking 

lot and lifeguard station, and Pacific Coast Highway (State Route 1). 

 

On top of a cliff above are Ocean and Colorado Avenues, along with built environments 

and Santa Monica Palisades Park. Vegetation consists of remnant sage scrub and grasses, 

with ornamental plants in the built and park areas. 

 

Geology in the area consists of consolidated older Quaternary alluvium, primarily fan 

deposits derived from the Santa Monica Mountains to the north (URS Corporation 2006). 

These deposits in the cliff faces are very likely more than 10,000 years old. 
 

Ethnography 
 

The project site lies within the territory of the Gabrielino Native American people (Bean 

and Smith 1978). The Gabrielino are characterized as one of the most complex societies 

in native Southern California, second perhaps only to the Chumash, their coastal 

neighbors to the northwest. This complexity derives from their overall economic, ritual, 

and social organization (Bean and Smith 1978:538; Kroeber 1925:621). 

 

The Gabrielino, a Uto-Aztecan (Shoshonean) group, may have entered the Los Angeles Basin 

as recently as 1500 B.P. In early protohistoric times, the Gabrielino occupied a large territory 

that included the entire Los Angeles Basin. This region encompassed the coast from Malibu to 

Aliso Creek, parts of the Santa Monica Mountains, the San Fernando Valley, the San Gabriel 

Valley, the San Bernardino Valley, the northern parts of the Santa Ana Mountains, and much 

of the middle to lower Santa Ana River. They also occupied the islands of Santa Catalina, San 

Clemente, and San Nicolas. Within this large territory were more than 50 residential 

communities, with populations ranging from 50 to 150 individuals. The Gabrielino had access 

to a broad and diverse resource base. This wealth of resources, coupled with an effective 

subsistence technology, well developed trade network, and ritual system, resulted in a society 

that was among one of the most materially wealthy and culturally sophisticated cultural groups 

in California at the time of contact. 
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Prehistory 
 

The prehistoric occupation of Southern California is divided chronologically into four 

temporal phases or horizons (Moratto 1984). Horizon I, or the Early Man Horizon, 

began at the first appearance of people in the region, approximately 12,000 years ago, 

and continued until about 5000 B.C. Although little is known about these people, it is 

assumed that they were semi- nomadic and subsisted primarily on game. 
 

Horizon II, also known as the Millingstone Horizon or Encinitas Tradition, began around 

5000 B.C. and continued until about 1500 B.C. The Millingstone Horizon is 

characterized by widespread use of milling stones (manos and metates) and core tools and 

few projectile points or bone and shell artifacts. This horizon appears to represent a 

diversification of subsistence activities and a more sedentary settlement pattern. 

Archaeological evidence suggests that hunting became less important and reliance on 

collecting shellfish and vegetal resources increased (Moratto 1984). 
 

Horizon III, the Intermediate Horizon or Campbell Tradition, began around 1500 B.C. 

and continued until about A.D. 600-800. Horizon III is defined by a shift from the use 

of milling stones to increased use of mortar and pestle, indicating a greater reliance on 

acorns as a food source. Projectile points become more abundant and, together with 

faunal remains, indicate increased use of both land and sea mammals (Moratto 1984). 

 

Horizon IV, the Late Horizon, which began around A.D. 600-800 and terminated with the 

arrival of Europeans, is characterized by dense populations; diversified hunting and 

gathering subsistence strategies, including intensive fishing and sea-mammal hunting; 

extensive trade networks; use of the bow and arrow; and a general cultural elaboration 

(Moratto 1984). 
 

History 
 

Spanish occupation of California began in 1769 at San Diego. Mission San Gabriel was 

established in the Los Angeles Basin in 1771, about 35 miles east of the project site, and the 

Los Angeles Pueblo was established as a civilian settlement on September 4, 1781. 

 

Mexico rebelled against Spain in 1810, and by 1821, Mexico, including California, 

achieved independence. A decree of secularization followed in 1834, and the once-thriving 

missions were abandoned. After secularization, large land grants were given to individuals. 

The northern section of Santa Monica once belonged to Rancho San Vincente y San Monica 

and Rancho Boca de Santa Monica, while the southwestern section of the city originally 

belonged to Rancho La Ballona. 

 

In 1848, following the Mexican War, Mexico ceded California to the United States. 

Thereafter, development increased in the area. A few beachside homes were built in the 

vicinity, and the first lots in Santa Monica were sold on July 15, 1875. Residents voted to 

incorporate in 1886, and the Pacific Electric Railroad extended lines to Santa Monica in 

1891. 
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When the Southern Pacific Railroad arrived in Los Angeles in 1889, a controversy erupted 

over where to locate a port for Los Angeles. The Southern Pacific preferred Santa 

Monica, while other interests preferred San Pedro Bay. In 1893, the Long Wharf was 

built at the north end of Santa Monica to accommodate large ships; this was dubbed 

Port Los Angeles. In 1897, the United States government selected San Pedro Bay for 

port development. Port Los Angeles fell into disuse and was finally destroyed by bad 

weather. 
 

Amusement piers became enormously popular in the first decades of the 20
th 

century. 

The extensive Pacific Electric Railroad transported people from across Los Angeles to the 

beaches. There were five piers in Santa Monica alone. The 1909 Santa Monica Pier is the 

last remaining amusement pier on the bay. The present pier bridge, connecting Colorado 

Avenue to the pier, was built in 1939 (Feldman 2014). 
 

Santa Monica grew during the 1920s, with the population increasing from 15,000 to 

32,000 at the end of the decade. Downtown saw a construction boom, with many 

important buildings going up. Santa Monica has continued to grow, with development 

there and in the adjacent city of Los Angeles merging to create an extensive urban area. 
 

FIELD METHODS 

Michael D. Richards conducted an archaeological survey of the project APE on November 

26, 2014. The APE was inspected for prehistoric cultural resources by walking the 

pedestrian walkways and examining the surrounding areas and cliffs for cultural 

resources. No prehistoric or historic archaeological resources were identified as a result of 

this survey within the project APE. 
 

STUDY FINDINGS AND CONCLUSIONS 

The project APE is currently developed, including the existing built environments that have 

been set into and onto the bedrock cliffs as well as along the beach areas. The APE is 

largely covered with buildings, the pier, parks, and pavement or disturbed land surfaces. It 

appears that the entire APE area has been disturbed by modern activities. The APE has 

low potential for containing intact or buried archaeological resources. 

 

If previously unidentified cultural materials are unearthed during construction, it is 

Caltrans policy for work to be halted in that area until a qualified archaeologist can assess 

the significance of the find. An additional archaeological survey will be needed if the 

project limits are extended beyond the present survey limits. 
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November 24, 2014 
 
Mr. Dave Singleton Program Analyst 
Native American Heritage Commission  
915 Capital Mall, Room 364 
Sacramento, CA 95814 

 
RE: Santa Monica Pier Access Improvement Project – ICF Project #61.13 

 
Dear Mr. Singleton: 
 
ICF International requests a search of the Sacred Lands files for a proposed project. The City of Santa Monica, 
Los Angeles County, California, proposes to improve the overall vehicular and pedestrian access to and from 
the Santa Monica Pier, and to strengthen the Santa Monica Pier Bridge for seismic safety. The project is to be 
partially funded by the Federal Highway Administration (FHWA), and is therefore considered to be an 
"undertaking" under Section 106 of the National Historic Preservation Act.   
 
The City of Santa Monica has identified the following project objectives: 
• To seismically retrofit the Pier Bridge; 
• To improve pedestrian access to the Pier; 
• To improve access to parking at the Pier and Lot I North; 
• To increase pedestrian and vehicular safety at the Pier and Lot I North; 
• To alleviate the traffic congestion that occurs in the Pier vicinity at peak visiting times; and 
• To preserve the historic character of the Pier, including the Pier entrance sign, while improving access to the 
Pier. 
 
The project area is depicted on the enclosed portion of the Beverly Hills, CA 7.5-minute USGS Quadrangle map 
in an unsectioned portion along the termination of Colorado Blvd. onto the Santa Monica Pier. 
 
No prehistoric resources are recorded within the APE or buffer zone of 0.5-mile. However, there have been a 
total of 31 studies completed with 31 Built Environment sites that include 3 Historic Districts recorded with the 
South Central Coastal Information Center, Department of Anthropology, California State University, Fullerton. 
 
Please provide a list of Native American individuals and organizations that may have additional information 
about sacred sites or Native American traditional cultural properties in or near the project area. 
 
If you have any questions or need additional information call me at (213) 312-1709 or email at 
MichaelD.Richards@icfi.com, or contact Mr. Mark Robinson, Senior Archaeologist, at (213) 312-1754 or email 
at Mark.Robinson@icfi.com. FAX to 213 312 1799. Thank you. 
 
 
 
 

mailto:MichaelD.Richards@icfi.com


[Click and type recipient name] 
[Click and type date] 

Page 2 

Sincerely, 

 
Michael D Richards, MA, RPA 
Archaeologist 
 
ICF INTERNATIONAL  
601 W. 5th Street, Suite 900 
Los Angeles, CA 90071  
213.312.1799 (Fax) 
 
Encl: Project Location Map 
 









STATE OF CALIFORNIA—CALIFORNIA STATE TRANSPORTATION AGENCY EDMUND G. BROWN, JR, Governor 

DEPARTMENT OF TRANSPORTATION 
DISTRICT 7, Division of Environmental Planning 
100 South Main Street, Suite 100 
LOS ANGELES, CA  90012-3606 
PHONE (213) 897-9016 
TTY  (213) 897-4937 

Serious drought. 
Help save water! 

“Provide a safe, sustainable, integrated and efficient transportation system  
to enhance California’s economy and livability” 

 

January 22. 2015            
              
Identical letter sent to the individuals on the attached list 
 
Dear XXXXXXX 
 
The City of Santa Monica is formally initiating studies to address any impacts associated with a proposed pier project. The 
proposed project will improve the overall vehicular and pedestrian access to and from the Santa Monica Pier, and to strengthen 
the Santa Monica Pier Bridge for seismic safety.  A map of the project footprint is attached to this letter.  

Caltrans is currently conducting cultural resource studies for the project area to comply with the Programmatic Agreement 
among the Federal Highway Administration, the Advisory Council on Historic Preservation, the California State Historic 
Preservation Officer, and the California Department of Transportation Regarding Compliance with Section 106 of the 
National Historic Preservation Act, as it pertains to the administration of the Federal Aid Highway Program in California 
(Section 106 PA).  

As part of the Cultural Resource Studies, Caltrans is undertaking an Archaeological Survey Report of the Area of Potential 
Effects (APE) for the proposed project. As part of the archaeological survey, Caltrans has conducted an extensive and  
intense pedestrian field survey of the APE, searched through the records at the South Central Coastal Information Center at  
California State University, Fullerton, and searched through other historical and archaeological database resources. Initial  
results of these efforts have found that no Native American sites exist near the proposed project. Caltrans has also  
consulted with the Native American Heritage Commission and found that no traditional cultural places were known  
to exist within or near the project area.  

The reason for this letter is to ensure that valuable resources are protected to the maximum extent feasible by asking  
for any information regarding the presence of sensitive Native American cultural resources, such as Traditional Cultural  
Properties or other sensitive resources within the project area described above. If you or any other members of the Native  
American community have information regarding the presence of these sensitive resources, please contact us before 30  
days have passed since your receipt of this letter.  

While we would prefer your response to be in writing, feel free to contact me by email at alex.kirkish@dot.ca.gov .  
or by phone to me at (213) 897-2795. Be assured that Caltrans keeps all information provided confidential, and limits any  
knowledge to a few select staff who have signed confidentiality agreements.  

Thank you in advance for helping us identify if any of these valuable resources are in the project area, so we can work with  
you to protect them to the maximum extent feasible. Please contact me if you have any questions regarding this letter at  
(213) 897-2795 or (619) 291-2286.  

Sincerely,  
 
 
 
 
Alex Kirkish 
District Native American Coordinator - Caltrans District 7  

 
cc:  Kelly Ewing-Toledo 

 

mailto:alex.kirkish@dot.ca.gov
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City of Santa Monica 
Civil Engineering Division 
1437 4th Street, Suite 300 
Santa Monica, CA 90401 
phone (310) 458-8721  
fax (310) 399-1541  
 

 
 

 

 

Attention:                         November 11, 2014 

City of Santa Monica Landmarks Commission 
City Monica City Hall,  
1685 Main Street 
Santa Monica, CA 90401      

       
Re: Cultural Resources Documentation for the Santa Monica Pier Bridge Project,  

City of Santa Monica, Los Angeles County 

 

To Whom It May Concern: 

The City of Santa Monica proposes to improve the Santa Monica Pier Bridge and the overall 
vehicular and pedestrian access to and from the Santa Monica Pier. The City of Santa Monica has 
identified the following project objectives: 
 

• Provide a bridge that meets current strength and seismic standards and has a 75 year 
design life; 

• To ensure safe access to the Pier by all users, including pedestrians, bicyclists, motorists, 
and emergency vehicles; and 

• To preserve the historic character of the Pier, including the Pier entrance sign, while 
improving safe access to the Pier. 

The project will undergo environmental review in accordance with the requirements of the 

California Environmental Quality Act (CEQA) and the National Environmental Protection Act 

(NEPA). The City of Santa Monica is currently conducting an evaluation of the environmental 

impacts on historic properties located within the project's area of potential effects (APE). Our 

analysis includes potential impacts to the Santa Monica Pier, the Santa Monica Pier Sign, Looff's 

Hippodrome (the Carousel Building), Bowling and Billiards Building (the Billiard Building), and 

Palisades Park. In the course of conducting this study, we must coordinate with local historical 

organizations to ascertain whether there is a record of any building, district, site or landscape of 

national, state, or local significance within the APE that we have not yet considered. If you, or 

your organization, is aware of any such properties, other than those listed above, in the general 

area highlighted on the enclosed APE map, please indicate in writing the locations and whatever 

information you are able to transmit to us on the subject.  

 



 
 
 

Thank you in advance for taking the time to review our request. Please send all correspondence to 

me at: selim.eren@smgov.net or City of Santa Monica, 1437 4th Street, Ste. 300, Santa Monica 

CA 90401.  Should you have further questions, please call me at (310) 458-8721 ext. 5107.  

 
 
Sincerely, 

 
 
Selim Eren, P.E. 
Civil Engineer 
City of Santa Monica 
 
 
 
Enclosed: APE Map 
 

mailto:selim.eren@smgov.net
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STATE OF CALIFORNIA – THE NATURAL RESOURCES AGENCY EDMUND G. BROWN, JR., Governor 

OFFICE OF HISTORIC PRESERVATION 
DEPARTMENT OF PARKS AND RECREATION 
1725 23rd Street, Suite 100 
SACRAMENTO, CA 95816-7100 
(916) 445-7000     Fax: (916) 445-7053 
calshpo@parks.ca.gov 
www.ohp.parks.ca.gov 

 
 

 

July 26, 2017 
 
VIA EMAIL 
 
 In reply refer to:  FHWA_2017_0629_002 
 
Ms. Kelly Ewing-Toledo, Heritage Resources Coordinator 
Division of Environmental Planning 
Caltrans District 7, Los Angeles 
100 South Main Street, Suite 100 MS16A 
Los Angeles, CA 90012-3606 
 
Subject:  Determinations of Eligibility for the Proposed Santa Monica Pier Bridge 

Replacement Project, Santa Monica, Los Angeles County, CA 
 
Dear Ms. Ewing-Toledo: 
 
You are consulting with me about the subject undertaking in accordance with the 
January 2014 First Amended Programmatic Agreement Among the Federal Highway 
Administration, the Advisory Council on Historic Preservation, the California State 
Historic Preservation Officer, and the California Department of Transportation 
Regarding Compliance with Section 106 of the National Historic Preservation Act, as it 
Pertains to the Administration of the Federal-Aid Highway Program in California (PA). 
 
The City of Santa Monica, in consultation with Caltrans District 7, proposes to replace 
the existing, structurally deficient Pier Bridge and to improve the east and west bridge 
approaches. Three build alternatives are being considered, as well as a no build 
alternative: Alternative A would build a wider replacement bridge at the existing 
alignment and a temporary vehicle access bridge on Moss Avenue during construction; 
Alternative B would build a wider replacement bridge at the existing alignment and a 
temporary vehicle access ramp north of the pier existing bridge during construction; and 
Alternative C would build two bridges: a new replacement bridge for pedestrians, 
bicycles, emergency vehicles, and limited access at the existing alignment and a new 
permanent vehicle only bridge at Moss Avenue. A full project description and the 
description of the area of potential effect can be found on pages 1 to 5 of the Historic 
Property Survey Report, on pages 1-1 to 1-9 of the Historic Resources Evaluation 
Report, and on pages 2 to 3 of the Archaeological Survey Report.  
 
Caltrans has determined that the Lifeguard Headquarters located at 1642 Ocean Front 
Walk, is not eligible for the National Register of Historic Places (NRHP). Based on my 
review of submitted documentation I concur. 
 



Ms. Ewing-Toledo 
July 26, 2017 
Page 2 of 2 
 
 
Thank you for considering historic properties during project planning.  If you have any 
questions, please contact Natalie Lindquist of my staff at (916) 445-7014 or email at 
natalie.lindquist@parks.ca.gov. 
 
Sincerely, 

 
Julianne Polanco 
State Historic Preservation Officer 
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