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Date:  May 5, 2010 
 
To:  Mayor and City Council 
 
From:  Lee E. Swain, Director of Public Works 
 
Subject: Feasibility of an Automated Parking Structure for Parking Structure No. 6 
 
 

Introduction 

On November 10, 2009, after a discussion of concept massing and cost implications for 

rebuilding Parking Structures No. 1 and 6, the City Council directed staff to return with 

information on automated parking systems and the feasibility of constructing an 

automated parking structure at the site of Parking Structure No. 6. 

 

Discussion 

Following the November meeting, International Parking Design, Inc. (IPD), the design-

build parking consultant for the new Parking Structure No. 6, researched automated 

parking systems, visited several automated parking garages on the East Coast of the 

United States, and interviewed owners, manufacturer’s representatives, and parking 

patrons associated with these automated parking garages.  IPD also analyzed the City 

of Santa Monica’s parking data and met with several City departments including 

Finance, Public Works, Housing & Economic Development, Planning & Community 

Development, and Fire to obtain input on possible automated parking system 

implementation at the new Parking Structure No. 6. 

 

The attached report prepared by IPD provides a brief description on the history of 

automated parking systems and their operations.  The report provides a general 

comparison between automated parking facilities and self-parking facilities, including 

IPD’s research on automated parking facilities from their visits to the East Coast.  The 

http://www01.smgov.net/cityclerk/council/agendas/2009/20091110/s2009111003-A.htm
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report also provides a site-specific analysis for Parking Structure No. 6 and IPD’s 

recommendations.  

 

In short, the automated parking system in the United States is a fairly new industry and 

presents both opportunities and challenges.  Systems are being used for parking 

projects that are situated on small or irregularly-shaped properties where a self-parking 

structure will not physically fit due to ramping requirements and at sites that do not 

experience large vehicular peak entry or exit volumes.   

 

Currently, the seven completed automated parking structures in the United States have 

between 24 and 314 spaces.  The new Parking Structure No. 6 is anticipated to have 

between 580 to 700 spaces to meet the demands of downtown business patrons.  

Vehicle calculations prepared by IPD based on current City parking data indicate that if 

an automated parking structure were to be built at the site of Parking Structure No. 6, 

vehicles would enter the parking structure faster than an automated system would be 

capable of processing them.  Vehicles waiting to enter the parking structure would 

extend onto 2nd Street in the driving lanes.  In addition, an automated parking system 

would not be able to deliver vehicles as fast as requested by exiting patrons during peak 

times, requiring a patron to wait up to 22 minutes before the vehicle could be delivered.   

 

If an automated structure was built, there would be no space available for any ground 

floor retail or commercial lease area due to the necessary size requirements of the entry 

and exit compartments and the interior circulation.  The lack of ground floor retail and 

commercial space on 2nd Street would deactivate the street and diminish the pedestrian 

experience. 

 

Based on the firm’s research, analysis, and visits to several completed automated 

parking facilities, IPD concluded that an automated parking system would not be able to 

accommodate the peaks, the high hourly parking needs, and the volumes of vehicles at 

the new Parking Structure No. 6, nor would an automated parking system meet the 
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expected level of service that downtown business patrons expect.  IPD also determined 

that constructing an automated parking structure would result in approximately 35 

percent higher costs than a self-parking facility. 

 

A 250-space automated parking garage will be built in Santa Monica later this year by a 

private developer.  Staff spoke with the developer who acknowledged that an 

automated parking system has not been tested in Santa Monica, but is hopeful that the 

issues of insufficient equipment operational speed will be resolved.  Staff will continue to 

monitor this project.  Data on the performance of this new private facility will inform 

possible future applications that may be more suitable for an automated solution. 

 

Next Steps  

Staff will present to Council in May the Guaranteed Maximum Price (GMP) agreement 

for full preconstruction and design services for a self-parking structure at the site of 

Parking Structure No. 6.   

 

Prepared By:  Karen Domerchie, Architectural Associate 

 

Attachment: 

A – Report prepared by International Parking Design, Inc. dated March 29, 2010 



March 29, 2010 

 
Ms. Miriam Mulder 
City Architect 
Architectural Services 
1437 4th Street, Suite 300 
Santa Monica, CA 90401 
 
Re: Automated Parking Report 
  Parking Structure #6 
 City of Santa Monica 
 Santa Monica, CA  
 
City Staff; 

The purpose of this report is to respond to the City Council’s request to evaluate and report back to the Council if an autom
parking system will meet the necessary requirements for Parking Structure #6 so as to be considered a viable type of parking 
system for the new proposed structure accommodating 

I. BACKGROUND - AUTOMATED PARKING 

A. History 

According to our research, there are currently seven completed automated parking facilities in the United States
are presently under construction.  See Exhibit A
was built in Hoboken, NJ in 2002.   While there are many automated 
been slow to develop in the United States. 

Please see Exhibit B for articles on automated parking that provide an overview of the system and di
development.    

A list of different manufacturers, with their website

B. Operation 

A patron’s experience of an automated parking structure begins as the patron drives into an enclosed entry 
parks, precisely aligning their vehicle with the help of sensors and lasers.  The patron gathers their belongings and exits the 
vehicle.  The patron takes a ticket from a machine outside the compartment, triggering the compartment door to c
detect if there is any movement in the vehicle (from children or pets), and will refuse to take the vehicle if motion is dete
no motion is detected, the system will store the vehicle
into a machine, and the system retrieves the vehicle
arriving in, the patron goes to the compartment, enters the vehicle, stores their belongings, and d
compartment is then ready to service another vehicle

Additional automated parking terms and definitions are provided in 
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The purpose of this report is to respond to the City Council’s request to evaluate and report back to the Council if an autom
uirements for Parking Structure #6 so as to be considered a viable type of parking 

accommodating an assumed 700 spaces. 

PARKING STRUCTURES 

research, there are currently seven completed automated parking facilities in the United States
Exhibit A for a list of these facilities.  The first automated structure in the United States 

While there are many automated parking structures in Europe and Asia

for articles on automated parking that provide an overview of the system and discuss the current state of 

A list of different manufacturers, with their websites, is provided in Exhibit C.   

A patron’s experience of an automated parking structure begins as the patron drives into an enclosed entry 
, precisely aligning their vehicle with the help of sensors and lasers.  The patron gathers their belongings and exits the 

vehicle.  The patron takes a ticket from a machine outside the compartment, triggering the compartment door to c
detect if there is any movement in the vehicle (from children or pets), and will refuse to take the vehicle if motion is dete

ed, the system will store the vehicle.  When exiting, the patron goes to a centralized
and the system retrieves the vehicle.  An interface informs the patron which exit compartment the vehicle will be 

arriving in, the patron goes to the compartment, enters the vehicle, stores their belongings, and drives out of compartment.  The 
hen ready to service another vehicle. 

Additional automated parking terms and definitions are provided in Exhibit D. 

14144 Ventura Blvd., Suite 100  Sherman Oaks, CA  91423 

www.ipd-global.com 

 

The purpose of this report is to respond to the City Council’s request to evaluate and report back to the Council if an automated 
uirements for Parking Structure #6 so as to be considered a viable type of parking 

research, there are currently seven completed automated parking facilities in the United States and nine that 
The first automated structure in the United States 

structures in Europe and Asia, the technology has 

scuss the current state of 

A patron’s experience of an automated parking structure begins as the patron drives into an enclosed entry compartment and 
, precisely aligning their vehicle with the help of sensors and lasers.  The patron gathers their belongings and exits the 

vehicle.  The patron takes a ticket from a machine outside the compartment, triggering the compartment door to close.  Sensors 
detect if there is any movement in the vehicle (from children or pets), and will refuse to take the vehicle if motion is detected.   If 

.  When exiting, the patron goes to a centralized location, puts the ticket 
.  An interface informs the patron which exit compartment the vehicle will be 

rives out of compartment.  The 

http://www.ipd-global.com/
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II. GENERAL COMPARISON OF AUTOMATED PARKING AND SELF PARKING FACILITIES 

As with any selection of options, there are trade-offs of features, priorities, functions, etc. The following is a general comparison 
of an automated facility and a self-parking facility. 

Automated Parking Facility Self Parking Facility 

Smaller vehicle storage volume needed due to more efficient 
parking; can have tandem parking 

Larger storage space needed due to ramping 

Access design and queuing requirements will be greater in 
time & amount of vehicles 

Access design and queuing requirements typically not an 
issue 

Greater capital costs Lower capital costs 

Vehicle is secure from vandalism/ theft/damage as storage 
area is not accessible to patrons 

Less secure from vandalism/theft/damage 

Centralized waiting area for patrons Patrons retrieve own vehicle 

Not good for peak volume demands (e.g. retail, commercial & 
theaters) 

Can accommodate peak volume demands 

More employees required for unfamiliar users – entry and exit 
areas 

Typically requires one employee for ticket booth 

Minimum ventilation required in vehicle storage area Mechanical ventilation required in enclosed vehicle storage 
areas 

Higher electrical usage to run motors for system operation; 
minimal lighting for vehicle storage area 

Electrical usage for passenger elevator motors; requires more 
lighting for vehicle storage area 

Proprietary system – have to maintain service contract with 
manufacturer 

No proprietary system 

Machinery requires precise alignment, needs routine 
maintenance  

No alignment issues; minimal maintenance 

III. INVESTIGATION AND STUDY METHOD FOR PARKING STRUCTURE #6 

A. Overview 

We began our research with the most current articles from trade publications and literature from different manufacturers.  I 
visited and interviewed owners, manufacturer’s representatives and parking patrons associated with six automated parking 
installations.  These structures were selected as the Northeast area of the country has the greatest concentration of completed 
structures.  The site observations along with relevant articles and manufacturers’ literature were shared and discussed with city 
staff from numerous departments, including Parking, Planning, Traffic Engineering, Building and Safety, Finance, and Fire.   

In our research, we learned that in 2007 the City of San Luis Obispo had also considered an automatic parking system for a 
new approximately 500 space structure in the downtown retail area.  Their consultant developed three conceptual designs, two 
of which were automated parking while one was ramped self-parking.  The City of San Luis Obispo ultimately selected the 
traditional self-parking option due to cost concerns.  Both capital and maintenance costs for an automated parking structure 
were double the costs for a typical ramped self-parking structure.  See Exhibit E for the City of San Luis Obispo Council report.   
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B. Site Visits 

Six automated parking structures were visited: two in Philadelphia (both were still in construction), two in Manhattan, one in 
Hoboken, NJ, and one in Washington DC.  A write-up of the visited facilities can be seen in Exhibit F.  Most of these existing 
automated facilities are very small, ranging from approximately 40 to 300 spaces (as compared to the anticipated 580 to 700 
spaces for PS #6).  Five of the structures  visited were built on properties that could not accommodate the required number of 
parking spaces with a typical ramped self-parking structure.  Of the four completed structures that were visited, only one serves 
hourly patrons in addition to monthly patrons.  This structure requires a full-time employee to help guide users at the entry and 
exit compartments.  The other three structures serve monthly users exclusively (residential).  

 C. Parking Calculations 

The City’s Parking Department provided data gathered by Central Parking for the City’s current parking structures. From this 
data, the projected parking demand for the new Parking Structure #6 was extrapolated. The resulting demand determined the 
entering and exiting vehicle queuing for an automatic parking system as-well-as the self-parking system. 

IV. PARKING STRUCTURE #6 SITE-SPECIFIC ISSUES & ANALYSIS – AUTOMATED AND SELF-PARKING STRUCTURES 
 
City Staff identified priorities for Parking Structure #6.  The following section responds to those priorities for automated and self-
parking structure types. 
 
The following analysis and comparison is based on a 700 space parking structure.  
 

A. Minimize Vehicular Wait Times  
 

Entering for Automated Structures: 
In order for the amount of interior queuing spaces to be sufficient, the average entering rate of vehicles needs to be ~75% of the 
average entering capacity rate of the automated parking system.  The vehicle entering calculations in Exhibit G indicate that the 
vehicles will enter the structure faster than the system is capable of processing them.  During peak time, patrons may wait up to 
14 minutes to have their vehicles parked.   
 
Entering for Self-Parking:   
Because the ticket dispenser can accommodate entering vehicles faster than the vehicles will arrive, patrons may wait up to 30 
seconds. See entering calculations in Exhibit H. 

Exiting for Automated Structures: 
The vehicle exiting calculations in Exhibit I indicate that the automated system cannot deliver the vehicles as fast as requested 
by exiting patrons during peak times.  Many patrons may have to wait up to 22 minutes in the waiting room for their vehicle.  
 
Exiting for Self-Parking:  
The wait time for exiting through the control lanes (based on one lane with a booth and one lane with a card reader) may be up 
to 2.5 minutes. See entering calculations in Exhibit J. 

B. Minimize Queuing Impact to Street 

For an automated structure, during peak times, vehicles will enter at a faster rate than they can be processed.  Queuing for 45 
vehicles is likely to be required.  About 16 vehicles (see Exhibit K) could be queued inside of the structure.  This leaves 26 
vehicles queuing (about 520 lineal feet) out onto the street, affecting street and bus traffic flow.  For exiting, at a processing exit 
rate of only about 3 vehicles per minute for the nine Exit compartments, there is no exit queuing problem as the street can 
accept them at that rate. 
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For a self-parking structure, entering queuing for 3 vehicles is required and provided in the structure.  Exiting queuing for 8 
vehicles is required and will be accommodated within the structure. See Exhibit L. 

C. Minimize Number of Driveway Lanes at Street Curb 

An automated parking system will require driveway widths of 53 feet along the street curb; two exit lanes and one entry lane. 
See Exhibit K. 

A typical ramped self-parking structure will require driveway width of 53 feet along the street curb. See Exhibit L. 

 D. Minimize Capital Costs  

We have analyzed projected costs for a 700 car self-parking structure and a 700 car fully automated parking structure. 

For a self-parking structure there will be 3 levels below grade and 7 levels above grade. Above grade parking is approximately 
$20,000 per space and below grade parking is approximately $40,000 per space. 

For a fully automated structure, a building enclosure is constructed by a contractor and the automated parking machinery and 
steel racking inside is built and installed by the manufacturer. For this study, we have averaged pricing from four manufacturers 
that have fully automated parking structures completed or in construction in the United States. The average projected cost from 
the manufacturers plus the projected cost of the building enclosure is approximately $35,000 per space. The automated parking 
structure would be all above grade. 

The projected cost for a 700 car structure at the PS#6 site for an automated structure would be approximately $6.8 million more 
than the self-parking structure and thus would add a premium of approximately 35%. 

E. Minimize Maintenance Costs 

Information on long term maintenance costs is not addressed in this report. With just 7 installations completed in the United 
States with an average of under 5 years, we do not feel comfortable offering projections and comparisons at this time. 

F. Provide Street-front Retail Area 

For an automated structure, due to the necessary sizes of the entry and exit compartments and interior circulation, there is no 
space available for any ground floor retail/commercial lease area.  See Exhibit K. 

With a typical ramped self-parking structure, approximately 6,400 sf of ground floor retail/commercial space could be provided.  
See Exhibit L. 

G. Consider Building Massing/Setbacks 

For an automated parking system, the ground floor volume would fill the whole site, approx 150’ by 200’.  Above the ground 
floor, the 700 parking spaces could be accommodated in a volume 70 feet high, 100 feet deep and 200 feet wide.  The vehicle 
storage tower would have a 30’ setback from the 2nd Street property line.     

A 700 space self-parking structure would require an above grade volume of 142’ deep at ground level (130’ deep above the 
ground level with an 18’ set-back), 200’ wide & 84’ high as well as three possible levels below grade.     

H. Operational Concerns 

An automated structure could require four or five full-time employees to guide the parking patrons through the entry and exit 
process to keep the system moving as expeditiously as possible, since this parking facility is predominantly for hourly patrons 
such as shoppers, diners and theatre patrons who may be unfamiliar with the system.  The number of staff needed to service 
the mechanical/electronic systems can range from one to possibly six full-time persons. 
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A self-parking structure would require one full-time employee to staff the ticket booth. 

I. Reliability/Maintenance Issues 

Several of the smaller new facilities that were visited said that they have a minimal need for mechanical or electrical parts to be 
repaired or replaced, but did provide monthly inspection/maintenance for a couple of hours in the early morning hours.  About 
half of the facilities visited kept spare parts close by, while the other half relied on the manufacturer to respond within a 
contractual amount of time or they originally bought and installed redundant equipment to have ready in case of a breakdown.  
 
A self-parking structure would have routine maintenance of the passenger elevators and parking equipment such as entry and 
exit arms and pay-on-foot machines. 

V. RECOMMENDATION 

The automated parking system in the United States is a fairly new industry and presents both opportunities and challenges.  It is 
ideally suited to parking projects that are situated on small or irregularly-shaped properties where a self-parking structure will not 
physically fit.  An automated system also works well for a parking facility that does not experience large vehicular peak entry 
and/or exit volumes.  The reduced possibility for vandalism and vehicular damage to occur is also an advantage.   

The Parking Structure #6 site and its role in the City’s downtown area require that it will be able to accommodate the high hourly 
parking needs, peaks, and volumes of patrons and vehicles. Based upon our research, calculations, and visits to several 
completed automated parking systems, we do not believe that an automated parking system is capable of providing the capacity 
that will be required for the projected number of vehicles at the new Parking Structure #6, nor the expected level of service that 
downtown business patrons expect. The lack of ground floor retail/commercial space will deactivate the street and diminish the 
pedestrian experience.  We also do not believe that paying a premium of approximately 35% for a relatively new type of product 
that will not meet the required capacity is a good economic choice.  We therefore do not recommend an automatic parking 
system for this particular project.   

There are other projects in Santa Monica that may benefit from this type of parking system.  It may be ideal for projects that 
cannot fit the required number of parking spaces on an existing lot with a traditional self-parking facility.  It may also be suited 
for monthly patrons, such as residents or low-volume office parking and may be an option for city staff parking. 

Morley Construction Company and IPD thank the City of Santa Monica for the opportunity to provide parking consultation on the 
merits and drawbacks of an automated parking system for the consideration of a new parking facility at the Parking Structure #6 
site in the City of Santa Monica.  We trust that the included information will be helpful in the City’s evaluation process.  If you 
have any further questions or comments, we would be happy to answer or address them. 

Respectfully, 

 

J. Renard Bollier 

Architect/Consultant 

cc:    Morley Construction Company 

Encl. 
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List of Exhibits 

Exhibit A – Automated Parking Facilities in the United States  

Exhibit B – Selected Articles & Manufacturer’s Literature  

Exhibit C – List of Manufacturers and Websites 

Exhibit D – Automated Parking Terms and Definitions 

Exhibit E – Excerpt of City of San Luis Obispo Council Report 

Exhibit F – Observed Automated Parking Facilities 

Exhibit G – Auto Parking Structure #6 Analysis of Automated Entry “Processing” 

Exhibit H – Self Parking Structure #6 Analysis of Automated Entry “Processing” 

Exhibit I – Auto Parking Structure #6 Analysis of Automated Exit “Processing” 

Exhibit J – Self Parking Structure #6 Analysis of Automated Exit “Processing” 

Exhibit K - Auto Parking Ground Level Plan 

Exhibit L - Self Parking Ground Level Plan 

Exhibit M – IPD Corporate Brochure 
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