
Appendices

GLENDALE 
DOWNTOWN
MOBILITY 
STUDY
Appendix 2A: Glendale Transportation 

Performance Measures And 
Street Typology Report

Appendix 4A: Glendale Streetcar  
Alignment Review

Appendix 5A: Peak Occupancy Calculation 
for Entire Downtown Public 
Parking Supply

Appendix 5B: Redwood City  
Parking Ordinance

Appendix 5C: Cost to Construct New  
Parking Spaces in Glendale

Appendix 5D: Parking Wayfinding and 
Technology

Appendix 6A: California Parking  
Cash-Out Law

Appendix 6B: Santa Monica Parking  
Cash-Out Law 

Appendix 6C: TMA Peer Review

Appendix 6D: Case Study - Boulder, CO

Appendix 7A: Downtown Parking  
Revenue Projections

Appendix 7B: Pasadena Impact Fee

Appendix 7C: Survey of California 
Transportation-Related  
Impact Fees





Glendale Transportation Performance 
Measures and Street Typology Report 2A

Appendix





5

2

2

134

134

5

2000 Residential Density (by TAZ):  
People per sq. mile

Less than 10,000

10,000 -- 20,000

20,000 -- 40,000

More than 40,000

Burbank 
Metrolink

Glendale
Metrolink

Glendale 
Community College

Glendale 
High School

Glendale Community 
College Adult Training

Civic Center

Glendale Galleria

Daily 
High School

Hoover 
High School

Glendale Mermorial
Hospital

Fremont

Maple

Palmer

Pacific
Edison

Verdugo

Pelanconi

Griffith
Manor

Grandview

O
ran

g
e

C
o

lu
m

b
u

s

M
arylan

d

Lo
u

ise

K
en

w
o

o
d

Jackso
n

Isab
el

H
o

w
ard

G
en

eva

Everett

Hawthorne
Harvard Harvard

Oak

Elk

Vine

Lomita

Riverdale

Maple

Windsor

Garfiled

Acacia

Palmer

Magnolia

Cypress

Ivy

Salem

Wilson

California

Myrtle

Lexington

Milford

Monterey

Dryden

Stocker

Ve
rd

u
g

o

Glenwood

Glenwood

Flower 

Lake

Sonora

Alle
n

Bel Aire

Mountain

Olmstead

Cumberland

Randolph

Doran

Pioneer

Acacia

San Fernando Rd

San Fernando Rd

San Fernando Rd

Ala
m

eda A
ve

W
est

ern
 A

ve

Verd
ugo A

veOliv
e A

veM
ag

nolia

Gle
ndale

 B
lvd

Los Feliz Blvd

G
le

nd
al

e 
Av

e

Verd
ug

o Rd

C
añ

ad
a 

B
lv

d

G
le

n
d

al
e 

Fw
y

B
ran

d
 B

lvd

C
en

tral A
ve

Pacific A
ve

Colorado St

Broadway

Victory Blvd

Kenneth Rd

Kenneth Rd

Mountain St

Ventura Fwy

Glenoaks Blvd

Glenoaks Blvd

Chevy Chase Dr

Chevy Chase Dr

Miles
10 0.5

Downtown Glendale Mobility Plan
Transportation Performance Measures 
and Street Typology

June 2006DRAFT





GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 2A | 2A-i

Nelson Nygaard

Table of C
ontents

Page � 

DRAFT JUNE 2006

Table of Contents

Executive Summary:  Transportation Performance Measures and Street Typology................ ES-1
Overview of the Downtown Mobility Plan..............................................................................ES-1
Overview of Transportation Performance Measures and Street Typologies ...............................ES-1
Examples of Success ................................................................................................................ES-2
Street Typology Redefined.......................................................................................................ES-2
Defining a Primary Transit Network........................................................................................ES-3
Performance Measures for a New Street Typology ...................................................................ES-3

Chapter 1. Introduction and Overview................................................................................ 1-1

Chapter 2. Examples of Success ........................................................................................... 2-1

Chapter 3. Established Policy Framework ........................................................................... 3-1
Existing Street Classifications .................................................................................................... 3-1
Existing Performance Measures ................................................................................................ 3-2

Chapter 4. Street Typology Redefined.................................................................................. 4-1
Summary .................................................................................................................................. 4-2
A Proposed New Street Typology............................................................................................... 4-5
Transportation Function: Classification by Mode ...................................................................... 4-5
Transportation Context: Classification by Adjacent Land Use ................................................... 4-7
Transportation Form ............................................................................................................... 4-11
Pulling it Together: Classification Mapping............................................................................. 4-11

Chapter 5. Defining a Primary Transit Network .................................................................. 5-1
Land Use Integration Principles ................................................................................................ 5-3
The Primary Transit Network as Infrastructure .......................................................................... 5-4
Street Design and the Primary Transit Network......................................................................... 5-5
Summary of Primary Transit Network Features ......................................................................... 5-6

Chapter 6. Performance Measures for a New Street Typology .............................................. 6-1
Quality of Service Measures for Transit ..................................................................................... 6-1
Framework for Assessing Transit Quality of Service ................................................................. 6-10
Quality of Service Measures for Non-Transit Modes................................................................ 6-12

Chapter 7. Application of the Performance Measures .......................................................... 7-1
Bibliography.............................................................................................................................. 7-7



2A-ii | GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 2A

Page ��

Do
wn

to
wn

 G
len

da
le 

Mo
bi

lit
y P

lan
Tr

an
sp

or
ta

tio
n 

Pe
rfo

rm
an

ce
 M

ea
su

re
s a

nd
 S

tre
et

 Ty
po

lo
gy

DRAFT JUNE 2006

Table of Figures

Figure 4-1 Fixed Route Bus Transit Service Frequency (Beeline and MTA) ............................... 4-3
Figure 4-2 Proposed New Functional Classifications................................................................. 4-6
Figure 4-3 The Duany Plater-Zyberk “Transect” ....................................................................... 4-7
Figure 4-4 Glendale Context Zones and Their Influence on Streets........................................... 4-9
Figure 4-5 Proposed Functional and Land Use Classifications................................................. 4-12
Figure 4-6 Shorthand for Proposed Functional Classifications ................................................ 4-14
Figure 4-7 Potential Street Classification – Based on Existing Transit Frequencies

and Street Classifications........................................................................................ 4-15

Figure 7-1 Balancing Quality of Service for Competing Modes................................................. 7-3



GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 2A | 2A-1

Nelson Nygaard

Introduction and O
verview

Page 1-1 

DRAFT JUNE 2006

Chapter 1. IntroduCtIon and overvIew

The City of Glendale faces a fundamental chal-
lenge, and a remarkable opportunity. Continued 
reinvestment is required for the ongoing vitality of 
downtown, the private sector appears more than 
ready to invest in new residences, office, retail 
and entertainment venues, and this new invest-
ment has the potential to improve Glendale’s 
already high quality of life. However, several ma-
jor Glendale intersections are already congested 
with automobile traffic; the freeways that ring 
downtown already often slow to a crawl; and new 
development, if it follows the same patterns and 
same transportation policies as previous develop-
ment, would seem certain to worsen all of this 
traffic congestion.

Can Glendale build its way out of traffic con-
gestion? The Circulation Element of Glendale’s 
General Plan, adopted in 1998, answered the 
question in this way:

The more traditional capital-intensive road-widen-
ing projects are becoming less feasible as many crucial 
arterials have already been widened. Further widen-
ing greatly increases both construction and ancillary 
costs, which generally renders such proposals infea-
sible within the time frame of this element.

Today, in 2006, the prospects for building our way 
out of traffic congestion are no better. If Glendale 
wishes to accommodate major investment in 
downtown, with no increase in traffic congestion, 
a new approach will be needed.

The Downtown Mobility Plan aims to meet this 
challenge. This working paper is intended to open 
the discussion on what we believe will be three 
key components of a successful mobility plan for 
Glendale:

Performance measures for streets and transit 
services;

A new street typology for Glendale

A rational, practical method for balancing the 
needs of different modes of transportation, as 
they compete for limited space on Glendale 
streets. 

It is important to note that this document is the 
first draft of a working paper, and it has not yet 
been reviewed with any city agency, Los Angeles 
MTA Metro or other key stakeholders. Its largest 
purpose is to start discussion about what per-
formance measures, street types and transporta-
tion policies will be needed to allow downtown 
Glendale to grow, with no increase in traffic 
congestion. If the overall concepts are met with 
favorable review, both the overall framework and 
especially the individual performance measures 
will need to be adjusted before any standards are 
finally adopted. 

Additionally, this working paper is about evolu-
tion, not revolution. It assumes the overall policy 
goals adopted by the City in the General Plan as 
a given, with particular attention given to the 
transportation goals and policies of the Circula-
tion Element. The intention of this paper is to 
provide tools for implementing those policies, 
and to suggest practical, financially feasible and 
incremental steps toward their realization.

•

•

•
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Chapter 2. examples of suCCess

Is it really feasible for Glendale to grow without 
increasing traffic? A good deal can be learned from 
the successes – and the failures – of other cities 
facing a similar predicament. In 2002, one city 
began their downtown transportation plan with 
the following description:

The transportation challenge facing the 
downtown is to accommodate more people 
traveling in the future without adding traffic 
lanes to the existing bridges and roads leading 
to the downtown. At the same time, there is 
an expectation to minimize congestion. At 
first glance the challenge appears enormous. 
However, this plan presents a strategy that 
meets the challenge.

In 1997, [our city] recognized that road 
capacity is finite and that even if more roads 
were to be built they would soon be congested 
with more cars. The solution is to decrease 
the demand for auto trips by providing ad-
ditional transportation choices, particularly 
transit. Although the transportation solu-
tion may seem simple, the transportation 
issues are much more complex within the 
downtown...

For Glendale, the problem is the same. Histori-
cally in Glendale, additional development meant 
increasing congestion, prompting a response of 
increased capacity, which quickly induced ad-
ditional traffic and became congested with more 
cars. Now, the strategy of widening roads has es-
sentially reached its end in Glendale. At rush hour, 
Caltrans uses metering lights to restrict the flow 
of traffic from Glendale onto the freeways to less
than the physical capacity of Glendale’s on ramps, 
because the finite capacity of the freeway to accept 
additional rush-hour trips has been filled, and 
further widening of the freeways is infeasible.

Within the greater downtown, there are still places 
where additional capacity can be added, mostly 
by removing on street parking and narrowing 
sidewalks, but this strategy has two drawbacks. 
For commuters heading home, adding capac-
ity at downtown intersections leading up to the 
freeway ramps may result in no net improvement 
in travel time from work to home: widening an 
upstream bottleneck may simply result in a longer 
line of cars waiting at the fundamental downtown 
bottlenecks created by the on-ramp metering 
lights. Second, attempting to satisfy all demands 
for road space by removing parking and narrow-
ing sidewalks conflicts seriously with Glendale’s 
goal of creating a more livable downtown, where 
both existing and new residents can enjoy living, 
strolling and shopping on foot.

Vancouver’s response to 
downtown growth
In 1991, the City of Vancouver, Canada – whose 
downtown transportation plan is quoted above 
– responded to the same problems of downtown 
growth and congestion with their Central Area 
Plan. As a deliberate transportation strategy, the 
plan tremendously increased housing capacity in 
the downtown area to reduce commuting times 
and congestion, in what became known as the 
“living-first strategy”. Calling for streets to be 
the “focal point of public life,” the plan called for 
public realm improvements – wider sidewalks, 
bike lanes, maintaining curb parking as a buffer 
– to foster movement on foot. Given Vancouver’s 
cold, wet and windy winters – hardly Southern 
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California’s balmy climate – it was a remarkable 
ambition.

Other key points of the transportation strategy 
were summarized in the 1997 Vancouver Trans-
portation Plan as follows:

The increase in peak period trips to downtown 
should be accommodated by a major expansion 
in transit;

Overall road capacity to the downtown will not 
be increased above the present level;

Bicycle access both to and within downtown 
will be improved by providing...a safe and 
effective network of routes throughout down-
town;…

Short-term parking will be managed to ensure 
there is sufficient parking to meet normal de-
mand;...

The fundamental principle of the plan is to 
create a sustainable transportation system that 
will meet the needs of the present without 
compromising the future.1

For the past fifteen years, Vancouver has achieved 
remarkable success with this strategy. From 1991 
to 2002, the number of residents living downtown 
increased by 62%, to 76,000. The increase in 
downtown population indeed resulted in reducing 
the burden on the city’s transportation network, as 
downtown residents live closer to work and within 
a “complete community, placing residents within 
walking distance of most destinations”. Vancouver 
officials found this confirmed by the walking and 
cycling and auto traffic trends: “In 1994, walking 
and cycling trips made up 20 percent of all daily 
trips into the downtown and together made up the 
third-highest used mode behind auto and transit 
trips. In 1999, walking and cycling trips made up 
35 percent of all daily trips and are now the most 
frequently used mode, followed closely by car 

�	 City of Vancouver 2002 Downtown Transportation Plan,
page 2. Available at: http://www.city.vancouver.bc.ca/dtp/.

•

•

•

•

•

and transit trips. At the same time, car trips into 
downtown remained relatively constant.”2

Setting maximum parking requirements, com-
bined with improving transit, has resulted in 
transit carrying the largest share (about 40%) of 
commuters to downtown. Finally, overall, down-
town Vancouver is economically successful, and 
Vancouver has been ranked as the most livable 
city in the world.

As downtown Vancouver continues to grow rapid-
ly, following the same fundamental transportation 
strategy, their downtown transportation model3  
finds that with the full implementation of their 
2002 Downtown Transportation Plan, congestion 
will decline while transit ridership continues to 
increase. Average vehicle speeds will increase by 
3% from 1996 to 2021, while average transit 
speeds will increase by 14%. The model result is 
significant considering that “while the number of 
trips made into the downtown increases, there is 
no increase in road capacity and additional facili-
ties are provided for pedestrians and cyclists.”

Vancouver is notable for both its downtown 
residential growth – a deliberate transportation 
strategy of placing residents near jobs – and the 
success of its overall transportation strategy. But 
it is not necessary to look north of the border 
for other examples of downtown growth with no 
increase in traffic.

2	 Ibid.
�	 Vancouver uses a regional EMME/2 transportation model,

based on the same software as Glendale’s EMME/2 software-based
traffic model.
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Downtown San Francisco
In a rapidly growing San Francisco, downtown 
transportation policy centered on the realization 
that together with improving transit, controlling 
parking was the City’s most powerful tool for 
managing congestion – and unlike gas taxes or 
transit funds, it was a key tool that lay entirely 
under the City’s control.

According to the San Francisco Planning Depart-
ment, employment in downtown San Francisco 
doubled between 1968 and 1984, while the num-
ber of cars traveling into the downtown stayed the 
same.  City planners recognized that constrained 
capacity in the regional highway system – and 
particularly the Bay Bridge – made it impossible 
to develop a downtown that promoted access 
by car.  Completion of BART and Muni Metro 
subways and a Downtown Plan that encouraged a 
compact, walkable, highly dense pattern influence 
downtown’s 500,000 employees to use alternatives 
to driving.

Parking was carefully controlled.  New buildings 
were built atop existing surface parking lots and 
most were required to build little or no parking.  
Instead, the City developed ten public garages 
arranged in a ring around the far edges of the 
Financial District and Union Square area, totaling 
over 11,000 spaces.  Parking prices at each of the 
garages are set to discourage long term commuter 
parking and to support shorter-term shopping, 
business and errand trips. 

An important part of the strategy is the creation 
of Transit Preferential Streets. Market Street, the 
spine of downtown, is the classic example. Bus-
only lanes (though imperfectly enforced) give 
priority to transit. Curb cuts and garage entries are 
prohibited virtually everywhere along it, reducing 

the number of auto drivers with a reason to use it; 
the sidewalks are wide and the adjoining buildings 
are now required by design standards to provide 
pedestrian friendly façades. 

The lesson here is that cities can change from car-
dominated to transit-dominated as they urbanize.  
The shift can be accomplished by investing in 
alternative transportation strategies that support 
a long-term vision.  These lessons do not apply 
only to the biggest cities like Vancouver and San 
Francisco.  Smaller cities have also experienced 
similar success with similar policies.

Boulder, Colorado: Just Buses 
Set in a region dominated by auto commuting, 
with a population of only 100,000 people, no rail 
transit in the city, and no control over its main 
transit provider, Boulder, Colorado, is in many 
ways similar to Glendale.  In 1990, before Boul-
der changed their transportation policies, transit 
mode split was the same as Glendale city-wide:  
4% of work trips were made by transit and only 
1.6% of all trips  were on the bus (Glendale has 
4% transit mode split city-wide and 6% in the 
DSP area).  By the same token, car ownership in 
Boulder is virtually identical to that of Glendale 
city-wide and higher than in the DSP: 50% of 
Boulder households have 1 car or less, 85% have 
2 cars or less (in the DSP area 65% of households 
have one car or fewer) .  

Given its circumstances, Boulder may seem an 
unlikely candidate for successful traffic reduc-
tion.  However, due to concerted efforts to invest 
in alternative mobility strategies, downtown 
Boulder has grown with little increase in traffic 
congestion.
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The Parking and Transportation Demand Man-
agement Toolkit, a companion paper to this docu-
ment, describes Boulder’s initiatives in greater 
detail. Here, we simply note some key factors 
that enabled them to succeed, despite the lack of 
rail transit and despite lacking control over the 
Denver Regional Transportation District (RTD), 
the major transit agency in the region. Boulder’s 
rapid downtown growth was offset by major in-
vestments in alternative modes of transportation, 
including:

Transportation Demand Management:  Free 
transit passes for every single downtown em-
ployee, paid for by savings on parking con-
struction.  This program alone has reduced 
commuter parking demand by 850 spaces, more 
than paying for itself, while simultaneously 
reducing traffic.

Parking Policy Reforms:  Removal of minimum 
parking requirements for all nonresidential uses 
in the downtown, with only one parking space 
per unit required for residences (a standard 
which developers often voluntarily exceed). 
This policy is necessarily combined with so-
phisticated management of on-street parking, 
in both commercial and residential areas, to 
prevent spillover parking.

Local Transit:  A major investment in additional 
local transit services (the “Hop”, “Skip” and 
“Jump” shuttles, among others), based upon the 
principle of investing in the most cost-effective 
mix of transit, demand management measures 
and increases in parking supply.

As a result, downtown has grown with little 
increase in traffic congestion. For example, City 
of Boulder figures find that for the downtown, 
use of alternative modes increased from 35% in 
1993 to 47% in 1997, as a result of the sustained 
investment. At the same time, sales tax receipts 
in downtown Boulder during this period have 
increased by more than 100%.

•

•

•

Los Angeles Metro
Rapid Program
As a local example of quickly deployed investment 
in transit, it is worth noting the success of the 
Metro Rapid Program. This partnership between 
the Los Angeles County Metropolitan Transporta-
tion Authority (MTA) and the city of Los Angeles 
Department of Transportation (LADOT) is a 
marriage of major improvements in street design, 
to protect the speed and reliability of transit, with 
investment in frequent service, better buses and 
less frequent stops. 

In basic terms, on the transit provider side (primar-
ily under the MTA’s control), the key attributes 
are: frequent service, headway-based schedules, 
simple route layouts, less frequent stops, level 
boarding and alighting, and carefully branded, 
color-coded buses. On the street design side 
(primarily under the LADOT’s control), the key 
attributes are: bus signal priority and improved 
stops (designed to emulate light rail transit sta-
tions, with amenities such as bus bulb-outs, better 
shelters, and real-time arrival displays). 

The program is a primary example of how close 
cooperation between city traffic engineers (the 
professionals who design streets, set street stan-
dards and set measures for the performance of 
streets) and transit planners (who route and 
schedule buses) can result in a major increase in 
the performance of transit service – even when 
relatively little funding is available, and the pros-
pects for rail transit funding appear distant.

According to the Federal Transit Administration, 
the result is an express arterial bus service that 
has reduced passenger travel times by as much 
as 29%, with ridership increases of nearly 40%. 
According to the FTA, approximately one third of 

DRAFT JUNE 2006
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the reduction in travel time results from the bus 
signal priority system, with the majority of the 
balance attributed to fewer stops and headway-
based schedules.4

Congestion Pricing 
For actually solving or seriously reducing traffic 
congestion, perhaps the most radical approach is 
the use of congestion pricing to add a toll to any-
one entering downtown by car during the peak.  
This option is beyond the scope of this working 
paper. Congestion pricing uses prices to balance 
the limited supply of roadway space with demand. 
In a wide variety of circumstances, in both the 
United States and abroad, congestion pricing has 
proven its ability to quickly reduce or eliminate 
traffic congestion. Cities abroad that are success-
fully using congestion pricing include London; 
Stockholm; Oslo, Bergen and Trondheim in Nor-
way; and Singapore, among others. In the United 
States, congestion pricing has been implemented 
more commonly on individual roads rather than 
an entire downtown.

Such a strategy can not be recommended for 
downtown Glendale in the foreseeable future.  
However as technology continues to improve 
congestion pricing should be considered as a long 
term “fix” for growing congestion.

Some Conclusions
This short review of some rather disparate ex-
amples was designed to explore several points. 
First, numerous cities, including too many to 
review here, have demonstrated that even without 
new rail service, it is possible to control traffic, 
improve transit ridership and improve quality of 

�	 Los Angeles County Metro Rapid Program Description.
Accessed at: http://www.fta.dot.gov/2�96_7279_ENG_HTML.htm.

life during a period of growth.  Notably, some 
cities, like Vancouver, view downtown housing 
as a specific transportation strategy that reduces 
traffic congestion, and have proven that they can 
add thousands of units of downtown housing 
with no increase in traffic.  Even in places like 
Boulder, a fairly small city in a region dominated 
by autos, with low transit ridership initially and a 
lack of control over regional transit service, growth 
without increasing traffic can be achieved. Glen-
dale, too, can make big gains by implementing a 
comprehensive package of mobility strategies.  

Second, in most places, key aspects of success 
usually include reform of parking policies (switch-
ing from minimum to maximum requirements, 
usually), and providing additional transportation 
choices, particularly transit. Third, the design and 
classification of streets often changes, to devote 
new attention to providing transit priority on at 
least some key transit streets, and new attention 
to cyclists and pedestrians. Often, this requires 
new partnerships between transit planners and 
traffic engineers. Finally, measurements of the 
performance of streets often are revised, to ac-
knowledge the reality that since lanes can no 
longer be added, performance measures need to 
focus on optimizing the person-carrying capacity 
of streets, rather than vehicle carrying capacity.  
This does not suggest that auto travel is eliminated 
or relegated to a “second class” mode.  There will 
always be cars in downtown Glendale.  The goal 
of the mobility plan is to increase the tools avail-
able to move people.

As Glendale moves forward, there are two im-
portant facts to keep in mind.  First, small shifts 
in mode choice have large impacts on traffic 
congestion.  Second, regardless of existing con-
ditions, people respond to financial incentives.  

DRAFT JUNE 2006
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Changing prices affects people’s choices.  For 
example, in Boulder, offering free transit passes 
to all downtown employees was one of the central 
factors in their success.  Glendale must improve 
circumstances for transit, bicycling and walking, 
and then make it pay for people to leave their 
cars at home.

This working paper focuses primarily on: (a) 
measuring the performance of streets and transit 
services; (b) classifying streets; and (c) balancing 
the needs of competing users. Overall, the goal 
of this paper is to begin building consensus on a 
set of quantifiable policies for transportation in 
Glendale, with a particular focus on the role that 
transit should, or should not, play in the future 
of the city.



GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 2A | 2A-9

Nelson Nygaard

E
stablished P

olicy Fram
ew

ork

Page 3-1 

DRAFT JUNE 2006

Chapter 3. establIshed polICy
Framework

The City of Glendale General Plan forms the 
policy basis for this working paper. To succinctly 
describe the policy framework, we include below 
some key points from two primary elements that 
guide Glendale’s land use and transportation 
future: the Housing Element of the General Plan 
(adopted May 2000) and the Circulation Element 
of the General Plan (adopted August 1998). Key 
policies of the Housing Element that are particu-
larly relevant to this paper include:

Provide higher density residential development 
in close proximity to public transportation, 
services and recreation.

Encourage the development of residential units 
in the downtown area and along appropriate 
commercial corridors.

As the overall vision statement for the future of 
Glendale, the Circulation Element declares:

A circulation system which preserves and 
enhances the quality of life in the city by 
allowing for commerce to thrive, protecting 
the character of residential neighborhoods, 
and minimizing adverse environmental 
impacts.

Based on that vision, the Circulation Element 
identifies the following primary transportation 
goals (particularly relevant Objectives are noted 
as well):

Goal 1. Preservation and enhancement of the 
quality of life in Glendale’s unique communi-
ties.

Goal 2. Minimization of congestion, air pollu-
tion, and noise associated with motor vehicles.

Increase/support public and high occupancy 
vehicle transportation system improvements 

•

•

•

through mitigation of traffic impacts from 
development.

Goal 3. Reasonable access to services and goods 
in Glendale by a variety of transportation 
modes.

Encourage growth in areas and in patterns 
which are or can be well served by public 
transportation.

Goal 4. Functional and safe streetscapes that are 
aesthetically pleasing for both pedestrians and 
vehicular travel.

Goal 5. Land use which can be supported within 
the capacity constraints of existing and realistic 
future infrastructure.

Existing Street 
Classifications
Glendale has one of the most sophisticated street 
classification systems in California, improving 
upon the often oversimplified “arterial, collector, 
local” system so common in late 20th century 
suburban cities. The basic list of street classifica-
tions (aka ‘street types’), which are described in 
detail in the Circulation Element of the General 
Plan, is as follows:

Freeways

Major Arterials 

Minor Arterials

Urban Collectors

Community Collectors

Neighborhood Collectors

Local Streets 

‘Signature Street’ Overlays

•

•

•

•

•

•

•

•

•
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Essentially, this hierarchical system classifies 
streets by the volume of automobile traffic that 
they are intended to carry, from highest traffic 
volumes (freeways) to lowest (local streets). 

While Glendale’s existing street classification sys-
tem is useful for many purposes, it also has some 
important limitations.

The major existing street types do little to dis-
tinguish between a street that is extremely im-
portant for transit (a Primary Transit Street) and 
one that has no transit service at all. As defined, 
a major arterial street may carry thousands of 
bus passengers per day (like Brand Boulevard 
and Broadway) or none at all.

The Signature Street Overlays which indicate 
the goal of a highly pedestrian friendly atom-
sphere help somewhat to overcome this, but 
the definition of this overlay, and the way in 
which it should affect the underlying basic street 
designation, is not entirely clear.

The existing classifications specify that auto-
oriented land uses (e.g. car washes, parking 
garages, body shops) should be encouraged to 
locate along major arterials. This makes sense 
for arterials with little transit and therefore few 
pedestrians, but is this desired along major 
transit corridors, since transit ridership gener-
ally benefits from high-density mixed-use land 
uses?

In general, the existing street type definitions 
mix land use and transportation functions in 
somewhat inconsistent ways.

The transportation and land use classifications 
are not consistently linked to one another. 

Tools that take into account all modes of trans-
portation are not consistently provided to in-
form key design or street management decisions 
in a given corridor. If an arterial has thousands 
of transit passengers, does it need more frequent 
pedestrian crossings than an arterial with no one 
crossing to the bus stop?

Tools are not provided to help balance modes 
that compete against one another, or transpor-
tation goals that compete with land use goals. 

•

•

•

•

•

•

•

If a street is very important to both transit and 
autos, how can one decide which mode takes 
priority in matters such as signal timing, lane 
designations (e.g., bus ‘queue jumps’ at signals) 
or streetscape design?

This paper attempts to build upon Glendale’s 
existing efforts in order address these gaps.

Existing Performance 
Measures 
The Glendale General Plan adopts automobile 
Level of Service a (LOS) as the primary quantita-
tive measure with which to judge the performance 
of the street system. As the Circulation Element 
describes it, “Level of Service is a measurement of 
the ability of the street or intersection to accom-
modate its traffic. In order that a street provide 
an acceptable level of service to the driver, it is 
necessary that arterial or collector street service 
volume be considerably lower than the capacity 
of the street.” 

Since about the 1950s, most American cities have, 
like Glendale, adopted Automobile Level of Ser-
vice as the primary measure of performance for 
their transportation system.  Auto LOS is useful 
since it is easy to measure, and it can effectively 
estimate auto congestion, a factor of great concern 
to most citizens.  At intersections, Auto LOS esti-
mates the average seconds of delay a motor vehicle 
will experience.  Most cities use a letter scale from 
A (less than 10 seconds of delay) to F (more than 
80 seconds of delay), but other cities add addi-
tional letters (G, H) to denote further delay. Auto 
LOS at intersections is often also based explicitly 
upon volume-to-capacity V/C ratios, which take 
the total number of vehicles at a given intersection 
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and divide by the capacity of that intersection to 
handle cars. Similar LOS measures are available 
for street segments in between intersections.  V/C 
ratios for street segments take the total number of 
vehicles on a given stretch of roadway and divide 
by the capacity of that road to handle cars.  A 
V/C ratio of 0.80 or lower represents free-flow 
conditions, while a ratio of 1.20 represents very 
congested conditions.

Glendale’s Circulation Element establishes the fol-
lowing performance target: “A minimum desired 
level of service is ‘D’ during afternoon peak hours, 
except at intersections along major arterials, where 
a minimum desired level of service is ‘E’.”

While useful for estimating the effects of conges-
tion on motorists, Auto LOS and V/C ratios do 
not offer the full picture of a transportation net-
work in a place as complex as Glendale. Relying 
on this measure alone to measure transportation 
performance results in several shortcomings: 

Auto LOS and V/C ratios do little to measure 
progress toward Glendale’s five primary Circu-
lation Element goals, on themes such as pre-
serving and enhancing quality of life, protecting 
the character of residential neighborhoods, and 
minimizing adverse environmental impacts. 

By focusing on spot locations, Auto LOS and 
V/C ratios say nothing about the ability of the 
overall transportation network to carry traffic.  
For example, they do not allow planners to esti-
mate actual average travel time among various 
destinations.  This constitutes a significant gap 
in the planning process, as travel time (along 
with travel costs) is the factor that travelers care 
most about.

More importantly, these measures estimate 
delay only to vehicles, not people.  A bus with 
50 passengers on board is counted the same as 
an automobile with one passenger.  In order to 
improve Auto LOS at a given intersection, for 
example, traffic engineers may feel obliged to 

•

•

•

remove transit priorities in order to give more 
accommodation for cars.  The result may be that 
the intersection can handle more vehicles but 
fewer people.  In the long-term, moreover, as the 
city grows, managing the transportation system 
with an exclusive focus on auto congestion para-
doxically results in more auto congestion than 
an approach that considers all modes.

A street system that is optimized for cars is 
never optimized for transit.  Due to their 
fundamental need to stop to board passengers, 
buses and streetcars travel a certain fraction 
slower than other vehicles under free-flow 
conditions in a given street.  Synchronization of 
traffic lights, which may significantly speed up 
auto flow, may actually worsen transit speeds, 
as buses and streetcars fall behind “platoons” of 
cars and hit every light red.  

As auto speeds improve and transit speeds worsen, 
two effects take hold: induced demand toward 
driving and mode shift away from transit.  Since 
travel time is the primary factor by which indi-
viduals decide to make trips and choose their 
travel mode, projects that reduce congestion by 
expanding capacity are often filled to capacity 
the day they open – as a result of new travelers 
being “induced” into using the new capacity.  
Similarly, as auto travel time improves relative to 
transit travel time, many individuals give up on 
transit and shift to driving.  If cities respond to 
these shifts by continuing to expand auto capacity 
while allowing transit to deteriorate, the result is 
a spiral of ever-increasing congestion and steady 
reductions in the ability of the overall system to 
move people.

This paper attempts to create a framework to 
break this inefficient cycle by looking to manage 
the transportation system as a whole, not just as 
a collection of unrelated modes.

•



2A-12 | GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 2A

Page 3-4 

Do
wn

to
wn

 G
len

da
le 

Mo
bi

lit
y P

lan
Tr

an
sp

or
ta

tio
n 

Pe
rfo

rm
an

ce
 M

ea
su

re
s a

nd
 S

tre
et

 Ty
po

lo
gy

DRAFT JUNE 2006

Glendale’s Transit Performance 
Measures
Glendale’s Beeline transit service performance 
measures include at least four route-level perfor-
mance indicators:

Riders per revenue hour

Farebox recovery (ratio of operations revenue 
to operations cost)

Passenger miles per revenue seat mile

Passenger miles per revenue hour

All these indicators are important efficiency 
measures from the operator’s perspective, but 
they do not take into account factors that transit
passengers most care about:

frequency

reliability

travel time

hours of operation

crowding 

Later sections of this document detail a proposed 
new performance indicator – Transit Quality and 
Level of Service – that will complement these 
transit performance indicators. Using only Auto 
Level of Service to measure the performance of 
the streets where transit runs, while simple to do, 
results in measuring just one extremely limited 
aspect of transit service, namely if buses are caught 
in congestion.

•

•

•

•

•

•

•

•

•
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Chapter 4. Street typology redefIned

In most cities that have succeeded in growing with 
no increase in traffic congestion, a fundamental 
part of that success has been improved transit.  A 
key element is protecting transit vehicles from 
rising traffic congestion, which will otherwise 
cause steadily declining transit speeds, decreasing 
reliability, higher operating costs and eventually 
deterioration of the entire transit network.

In addition, key corridors – typically the primary 
retail and/or transit corridors – should ideally give 
the highest possible level of comfort and safety for 
pedestrians. Still, these goals do not mean that the 
needs of automobile drivers can be abandoned, 
not only because it is a political reality, but since 
auto access will continue to be a key part of the 
economic health of the downtown.

The solution is to clearly designate priorities for 
different types of streets:

Primary Auto Streets give first priority to mov-
ing automobile traffic. In terms of measuring 
their performance, and their design, they should 
essentially follow the existing definition of a pri-
mary arterial street in Glendale. On the streets, 
first priority is given (e.g., in signal prioritization) 
to meeting automobile level of service standards. 
Other modes, while not entirely ignored, take 
second priority. Clear candidates for the streets 
are the arterial streets that do not also carry high 
frequency transit: for example, Colorado Street 
and Central Avenue north of Broadway.

Primary Transit Streets need to give first prior-
ity to moving transit. These are the streets where, 
for example, signal prioritization should give first 
priority to speeding up buses, even at the expense 

of some loss of performance or automobile level 
of service, where queue jumps or exclusive bus 
lanes should be installed when needed, and where 
first priority is given for investments in transit 
amenities, such as better shelters. These are also 
the streets where high priority must be given to 
creating excellent conditions for pedestrians, in 
the design of both streets and buildings. 

Examining the map of the frequencies of the 
existing transit services on Glendale streets there 
are some obvious candidates for transit priority  
(see Figure 4-1, Fixed Route Bus Transit Service 
Frequency (Beeline and MTA). The existing high 
frequency transit corridors are the clear candi-
dates, while streets with less frequent transit ser-
vice, such as Colorado St., are not. In downtown, 
the likely primary transit streets include Brand 
Boulevard, and the corridor defined by the MTA 
Metro Rapid 780 buses: Broadway, Central Av-
enue from Broadway to Los Feliz Boulevard, and 
Los Feliz to city limits. Realigning transit services 
(for example, consolidating transit service from 
Central to Brand) would of course change these 
priorities, the frequency map indicates only the 
most likely candidates.

This raises a major question. If, for example,  
Central Avenue were designated both a primary 
auto street and a primary transit street, at least in 
some blocks, which mode would take priority? 
Answering that question is a focus of much of 
the later chapters of this paper, which describe a 
system of performance measures and a proposed 
method for balancing between modes.
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Primary Pedestrian Streets give first priority to 
creating excellent conditions for pedestrians. This 
designation is usually most important on primary 
retail and transit corridors, but also desirable on 
many residential streets. Typically, this means wide 
sidewalks, fine streetscapes, curb parking to buf-
fer pedestrians from passing traffic, and frequent 
safe crossings.  All primary transit streets should 
be considered primary pedestrian streets as well.  
However, there are some streets that are primary 
pedestrian streets only.  Candidate streets include 
Orange Street, where new housing development 
will create the opportunity for new pedestrian 
treatments, as well as some of the “offset” blocks 
and East-West streets, such as Lexington and 
Milford, that offer limited opportunity for auto 
or transit travel but could offer a quiet pleasant 
pedestrian alternative.

Primary Bicycle Streets are the key streets in the 
bicycle network. Key bicycle streets, including 
Louise, were described in the City’s bicycle plan.  
Bicycle streets do not necessarily require elimi-
nating auto or parking lanes to create a separated 
bicycle lane, but may be designated as a bicycle 
route because of their topography and minimal 
auto/transit conflicts.

Summary
Again, in many places, there will be conflicts and 
trade-offs will be required. A highly constrained 
right-of-way – for example, Broadway at Brand 
– may be designated as both a primary transit 
street and a primary pedestrian street, while 
still needing to serve some automobile traffic. 
Something has to give. In the case of Broadway 
at Brand, four lanes were created by removing 
parking – providing enough street capacity to keep 
autos and transit moving – and pedestrians, while 

they still get a finely detailed streetscape, lose the 
buffer they once had. This design, probably neces-
sarily, resolves the conflict by giving first priority 
to transit over pedestrians.
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A Proposed New Street 
Typology
A new street typology for Glendale should in-
clude primary auto streets, primary transit streets, 
primary pedestrian streets and primary bicycle 
streets. It should closely link together land use and 
transportation. Most importantly, it should pro-
vide a comprehensive classification system, which 
can help to sort out and intelligently prioritize 
the needs of different modes of transportation, 
street by street and block by block throughout 
Glendale, and especially on the major downtown 
corridors.

The following proposed classification system 
would create a new comprehensive street typology 
for Glendale. It includes three key elements:

Function, the relative importance of the street 
for each mode of transportation.  Glendale 
has already defined many functional priori-
ties and has included these in its Geographic 
Information System database.  Function is the 
starting point for system-wide transportation 
performance measures and is the focus of this 
report.

Context, the adjacent buildings and land uses.  
This is particularly important for Main Street 
retail patterns and downtowns, which have 
special needs regarding traffic speed, pedes-
trian accommodation and on-street parking.  
Context informs system-wide transportation 
performance measures and is addressed in this 
report.  It is also a key factor in street design 
standards.

Form, the physical shape of the right of way.  
Form is the starting point for street design 
standards, which are not thoroughly considered 
here.  Designations such as “Alley” or “Boule-
vard,” are primarily related to form.

These elements are combined in different ways to 
inform decisions about street design and manage-
ment.  Specifically:

•

•

•

When measuring the performance of a given 
corridor as part of the overall transportation 
network, the functional role of the corridor is 
paramount, followed by its adjacent land use 
context.  The physical form of the street is less 
important.

When considering the design standards for 
a corridor, the physical form is typically 
paramount.  Context informs critical elements 
such as the provision of on-street parking, and 
function determines important details such as 
bicycle lanes, bus bulbouts and intersection 
design.

The focus of this paper is on performance mea-
sures, so transportation function and building 
context are considered here.  Form can be ad-
dressed later in order to link this document to 
the city’s design standards approach.

This chapter attempts to take Glendale’s existing 
transportation and land use classification frame-
work and modify it for greater consistency and 
usefulness.  It begins by more clearly defining 
the functional context of streets and follows with 
the physical context.  The following chapter then 
begins to apply these new classifications to the 
measurement of transportation systems.

Transportation Function: 
Classification by Mode
Glendale has already completed a basic framework 
of functional classification, noting the relative 
importance of each street primarily by the volume 
of automobile traffic that it carries.  We suggest 
elaborating on this basic framework to consider 
all modes of transportation, as follows:

•

•
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Figure 4-2 Proposed New Functional Classifications
Classification Existing Sub-Categories Proposed Performance Classifications
Transit

None Primary Transit Network
Secondary Transit Route
Tertiary Transit Route

Automobiles
Freeways

Major Arterials

Any changes to these classifications will need to be addressed 
in more detail in later working papers. It may be that few if
any changes are needed. For purposes of comparing transit
performance against auto performance in this paper, we have
grouped these categories into three groups:

Primary Auto: Major Arterials
Secondary Auto:
– Minor Arterials
– Urban Collectors
– Community Collectors
– Neighborhood Collectors
Tertiary Auto: Local Streets

•
•

•

Minor arterials
Collectors Urban Collectors

Community Collectors
Neighborhood Collectors

Local streets

Bicycle
Bicycle Path
Bicycle Lane
Bicycle Route

As with autos, the bicycle system may need further develop-
ment in later working papers. For comparison against transit
performance in Chapter 6, we have simplified bicycle classifi-
cations into two categories:

Primary Bicycle Street
Secondary Bicycle Street

•
•

Pedestrian
Signature Street Key Pedestrian Street

Truck
Truck Route
Truck Restricted Street

Trucks will also need further development in later working pa-
pers. For the time being, we have included two key categories:

Primary Truck Route
Secondary Truck Route

•
•

Other
Other existing designations? Others needed?
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Transportation Context: 
Classification by Adjacent 
Land Use
Over the last decade, architects, urban designers 
and traffic engineers have increasingly come to 
agree upon a basic principle: that context deter-
mines all of the design details that shape our cities, 
including their roads, buildings and landscape.  
New Urbanist architects and city planners often 
describe context using a framework called the 
“Transect,” borrowed from early 20th century 
urban design techniques and a tool of biologists, 
see Figure 4-3.  The concept is simple.  In all great 
places around the world, one can draw an imagi-
nary line from rural to urban, from the wilderness 
to the urban downtown.  This line passes through 
a series of places of increasing urbanity each with 
its own set of characteristics.  

In rural areas, for example, buildings are small 
and spaced far apart.  Streets have no curb, no 
sidewalk and little if any lighting.  Plantings are 
informal.  In neighborhood commercial centers, 
shop fronts line the street, formal plantings and 
street lighting are in place, and sidewalks, curbs 
and on-street parking define the street.  Putting 
“main street” light fixtures in a rural area looks 
and feels out of place, just like letting blackberries 
grow rampant along a main street.

While simple, the Transect is a very useful tool for 
crafting design standards and other details about 
streets in a city like Glendale.

Figure 4-3 The Duany Plater-Zyberk “Transect”
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Copyright 2002 Duany Plater-Zyberk & Company
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Many cities, including Glendale, use some form 
of the Transect in their zoning rules.  Rather than 
using zoning to separate uses, such as stores from 
houses, mixed use zoning often separates areas 
according to an urbanity gradient.  In Figure 4-
4 below we examine how zoning categories can 
incorporate the ideas of the Transect, defining the 
city from its most dense urban core to its single-
family residential areas.  We also begin to explore 
how key design and management characteristics 
of streets relate to their urban context.

We assume main commercial streets in a neighbor-
hood center (for example,  Honolulu Avenue in 
the Montrose neighborhood center) have different 
characteristics than the secondary or primarily 
residential streets in those areas.  These categori-
zations may need refinement, but it allows us to 
group streets with common characteristics into 
five clear categories.

While the physical form of the adjacent buildings 
sets the primary design guidelines for a road, the 
actual uses inside the adjacent buildings have 
bearing on several key details, including:

Parking management

Sidewalk design

Speed limit

Other design details, including signage and 
lighting

In Figure 4-4, some preliminary criteria for these 
areas are provided in a cursory fashion to dem-
onstrate how the city’s street design guidelines 
can relate directly to the same criteria that define 
performance measures for the different modes 
of transportation using the street. Signage and 
lighting standards, and numerous other areas of 
street design, are also related strongly to context, 
and can be established using the concept of the 
transect. Several New Urbanist codes do just that, 
sorting various design elements from most rural 
to most urban.

•

•

•

•
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Transportation Form
Finally, in addition to function and context, the 
physical form of the street right of way influences 
many decisions about street design and manage-
ment.  Form has little influence on performance 
measures, so it is not addressed in detail in this 
report.

Pulling it Together: 
Classification Mapping
Figure 4-5 below begins to show how all the 
proposed classifications, including their most 
complex combinations, could be shown simulta-
neously on a single map.  Using the city’s existing 
GIS database, a “Classification Map” could be 
produced with characteristics as shown in Figure 
4-5.
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Figure 4-5 Proposed Functional and Land Use Classifications
FUNCTIONAL CLASSIFICATIONS
Mode Source Mapping Line Comments
TRANSIT Widest, bottom
Primary Transit
Network
(Primary Transit)

To be defined.  Existing high 
frequency principal transit
routes are shown as place-
holder

Dark Red This layer is not yet mapped. Instead, we
would use existing high frequency routes as a
starting point.

Secondary Transit To be defined.  All other 
transit routes are shown as
placeholder

Mid-red See above

Tertiary Transit To be defined. Least frequent 
transit routes.

Pink For clarity, this layer should not be mapped,
but is available in the GIS. Tertiary transit
does not feature prominently in the proposed
performance measure system.

AUTO Medium, in 
middle

Primary Auto “Major Arterials” Dark Blue
Secondary Auto “Minor Arterials” plus

“Collectors”
Light blue

Tertiary Auto Other streets For clarity, these should not be mapped.
BICYCLE Narrow
Primary Bicycle Lanes, routes and paths

from City of Glendale. These
equate to General Plan clas-
sifications 

Dark green

Secondary Bicycle Not yet defined Light Green Not mapped
PEDESTRIAN Narrowest, top
Primary Pedes-
trian

Not clearly defined Orange These categories will be more clearly defined 
in a future work task.

Secondary Pedes-
trian

Not defined Yellow

TRUCK
Primary Truck City truck routes Gray For clarity, these should not be mapped.
LAND USE CONTEXT CLASSIFICATIONS
Context Zone Source Mapping Map Color Comments
Urban Core Land Use Plan Pale Orange Translations from existing city zoning catego-

ries to these context zones will need to be
defined, before they can be mapped.

Urban Center Land Use Plan Not colored See above
General Urban Land Use Plan Pale Orange See above
Sub-Urban Land Use Plan Pale Yellow See above
Districts (e.g.
Industrial)

Land Use Plan Not mapped See above
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In addition to being displayed graphically, this 
proposed classification system can also use a 
shorthand notation that notes Context Zone plus 
functional transportation priorities for each mode.  
The abbreviations are outlined in Figure 4-6.

For example, a street such as Brand in the heart 
of downtown might be currently defined as:

CucT1A1P1

That is, Context Zone “Urban Core,” Primary 
Transit route, Primary Auto route and Primary 
Pedestrian. 

Parts of Central Avenue in downtown, by con-
trast, have only enough transit service to be clas-
sified as Secondary transit:
  CucT2A1P2

That is, Context Zone, “Urban Core”, Secondary 
Transit route, Primary Auto route, Secondary 
Pedestrian.

Similarly, Honolulu Avenue in Montrose could 
be:

CuvcT2A2

That is, Context Zone “Urban Village Center,” 
Secondary Transit route, Secondary Auto route. 
Figure 4-7 shows a sample street classification 
map for the  downtown where the classifications 
described in Figure 4-5 are mapped on the down-
town street grid.

In this map Primary Transit streets were desig-
nated based on existing transit frequencies on 
existing transit routes.  All corridors with buses 
running at least every 15 minutes were designated 
Primary Transit streets.  All other streets with 
existing transit routes were designated Secondary 
Transit routes.  Auto streets were designated by 
applying Glendale’s existing street classifications 
to the map.  All major arterials were designated 

Primary Auto and all minor arterials and collector 
streets were designated Secondary Auto.  

The map reveals the conflict described earlier—
some blocks are currently attempting to be both 
Primary Transit and Primary Auto streets.  The 
following Chapters explain how this conflict may 
be resolved.
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Figure 4-6 Shorthand for Proposed Functional Classifications
Route description Shorthand
CONTEXT
Urban Core CUC

Urban Village Center CUVC

General urban CGY

Single family residential areas CSF

Manufacturing/ Industrial Centers CMI

TRANSIT ROLE
Primary Transit Network (Primary Transit) T1

Secondary Transit T2

Tertiary Transit T�

AUTO
Primary Auto A�

Secondary Auto A2

Tertiary Auto A�

BICYCLE
Primary Bicycle B�

Secondary Bicycle B2

PEDESTRIAN
Primary Pedestrian P�

Secondary Pedestrian P2

TRUCK
Primary Truck (‘Heavy Vehicle’) H�
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Primary Auto

Secondary Auto

Secondary Transit

Primary Transit

Civic Center

Glendale
Galleria

Daily 
High School

Fremont

Jackso
n

Harvard

Wilson

Monterey

Stocker

G
le

nd
al

e 
Av

e

B
ran

d
 B

lvd

Pacific A
ve

C
en

tral A
ve

Colorado St

Broadway

Ventura Fwy

Glenoaks Blvd

Figure 4-7 Potential Street Classification – 
Based on Existing Transit Frequencies and Street Classifications
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Chapter 5. DefInIng a prImary transIt
network

Better transit can play a powerful role in reduc-
ing congestion. However, future investments in 
transit need to be focused, rather than scattershot, 
and supported by street designs that work well 
with transit. Dense, transit-oriented development 
is proposed for downtown, and General Plan 
policies recommend additional housing along 
commercial corridors where it can be linked with 
transit. To serve all of this new development, to 
make it genuinely transit oriented, a fast, frequent 
and reliable transit network is needed. This pa-
per proposes the concept of a Primary Transit 
Network, that will be the backbone of the City’s 
transit system and carry its highest concentrations 
of transit trips, and suggests that the city then 
dedicate itself to steadily improving this primary 
network.  

The Primary Transit Network consists of all transit 
lines – regardless of mode or operating agency 
– that operate every 15 minutes or better all day 
for at least 18 hours every day.  A 15-minute 
headway represents the point at which a transit 
rider no longer needs to consult a schedule to use 
the service.  It also permits transfers to be made 
rapidly even without timing of connections.  For 
these reasons, the threshold frequency of 15 min-
utes is the point at which the benefits of transit 
tend to grow exponentially.  

Figure 4-1, Fixed Route Bus Transit Service Fre-
quency (Beeline and MTA) illustrates existing 
bus service lines that do, and do not, meet this 
frequency standard already. Portions of a Primary 
Transit Network exist today, in the form of streets 
(such as Brand and Broadway) that already carry 

transit routes with combined frequencies meeting 
this standard. 

Not every street with transit service can be in 
the primary transit network.  Investments in the 
network would be concentrated on those corridors 
that serve the most riders and provide the highest 
quality of service.  Transit will operate on other 
streets, but defining a primary network provides 
the basis for making investments in transit and 
pedestrian infrastructure.  The Primary Transit 
Network has performance criteria for the four 
key dimensions of transit quality:1

Frequency.  The Primary Transit Network runs 
at least every 15 minutes considering all services 
on that corridor in combination.

Span.  The Primary Transit Network runs at 
the above frequency for at least 18 hours a day, 
7 days a week.

Speed.  Primary Transit Network services have 
an average operating speed, including stops, 
of no less than 35% of the speed limit. (For 
example, if the speed limit on the street is 30 
miles per hour, transit services must operate at 
least 10.5 miles per hour including all stops.

Reliability.2  Buses should arrive at reliable 
intervals and avoid bunching.

Loading.  Standing loads but no crush loads 
are acceptable.  Peak hour loads do not exceed 
85% of total crush capacity averaged across all 
buses operating on the corridor.3

�	 See Chapter 6 for more detail on these performance
measures.

2 	 Actual headways between consecutive buses will exceed
scheduled headways by a coefficient of variation not to exceed 
0.�0.

�	 “Standing loads” means the number of standing passengers
does not exceed the bus manufacturer’s rated capacity for comfortable
travel.		“Crush loads” means the vehicle is uncomfortably full, loaded
to the point where it is unrealistic for more passengers to board, and
passenger circulation, alighting and boarding is affected.

•

•

•

•

•
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Defining a primary transit network does not 
require implementing rail service or other non-
bus technologies, although any future streetcar 
or other rail service in Glendale would almost 
certainly meet the criteria for the primary transit 
network. However, primary transit corridors have 
been most successful in organizing and promoting 
development when the primary mode is fixed, 
such as rail.  Creating a Primary Transit Network 
serves to reinforce, on the level of policy, that 
certain bus service corridors are permanent, and 
supported with a high level of investment.  This 
allows bus corridors to be the foundations of 
dense, transit-reliant communities. 

Whether formed by light rail, streetcars or bus 
service, the Primary Transit Network is a founda-
tional element of the City’s infrastructure.  For the 
high-density portions of the city, it will become 
as essential as power lines.  Because it is designed 
to serve a large share of the city’s population with 
a minimum of line miles, it can offer not just the 
best frequencies and spans of service, but also 
many other premium features, including:

Priority for low-floor, high-capacity coaches 
and any new coach technologies that expedite 
comfort or operations.

Premium shelters with many of the amenities 
associated with rail stations.

Information features, including real-time in-
formation in shelters (the number of minutes 
until the next bus comes) and informational 
displays within buses (such as the time and the 
next stop.)  

A distinct image that sets the Primary Transit 
Network apart from the less-frequent support-
ing services.

Reinforced street pavement for smooth travel 
and fewer maintenance interruptions.

The Primary Transit Network consists of transit
lines that will have all-day headways of 15 min-

•

•

•

•

•

utes or better over a span of at least 18 hours
(equivalent to 5 AM to 11 PM; typically Primary 
Transit Network routes should also run all night at 
lesser headways). Routes with this level of service 
differ profoundly from the rest of the network in 
a number of respects:

Ridership and Productivity Potential. The 
threshold of 15 minutes marks the point at 
which transit begins to attract a large number 
of riders with a choice of modes, rather than 
just transit dependent individuals. If transit runs 
every 15 minutes or better, wait times are short 
enough that the system can be used spontane-
ously throughout the day and evening for a 
variety of trips. Passengers can simply wait at a 
stop without having to consult the schedule.

Connectivity.  The ability to catch a bus soon 
without worrying about the schedule also means 
that Primary Transit Network lines interconnect 
as a network.  Passengers can make connections 
at any intersection of Primary Transit Network 
lines without worrying about whether timed 
transfers are provided or the bus is on time. 

Magnified Effect of Small Changes.  The Pri-
mary Transit Network represents an extremely 
concentrated investment of service hours.  It 
will also carry the majority of the system’s rid-
ers.  Any changes that affect transit operations 
or attractiveness – for better or worse – will 
therefore have a magnified impact on both rid-
ership and service cost. Investments in bus stop 
amenities on the Primary Transit Network will 
be used by more people and will therefore have a 
greater positive impact than similar investments 
elsewhere. Measures to improve speed and reli-
ability have the potential to save the greatest 
number of service hours, and reduce travel times 
and schedule variability for the greatest number 
of riders.  Conversely, anything that happens to 
undermine transit performance, such as a loss of 
speed or reliability due to congestion or street 
design changes, will have a magnified negative 
impact on both ridership and service costs.

Synergy with Land Use. The level of service of-
fered by the Primary Transit Network makes it 
possible, even convenient, to live without a car, 

•

•

•

•



GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 2A | 2A-31

Nelson Nygaard

D
efining a P

rim
ary Transit N

etw
ork

Page 5-3 

DRAFT JUNE 2006
or to have fewer cars than adults in a household, 
or for a business to require fewer parking spaces. 
It provides a two-way synergy with land use 
– the Primary Transit Network requires density, 
and it also encourages livable densification by 
reducing parking needs, generating pedestrian 
activity in village cores, etc.

Relationship to downtown and 
neighborhood centers
The location of the Primary Transit Network is 
based primarily on the residential and employ-
ment density of surrounding land uses, since this 
is by far the most important factor determining 
ridership. The fundamental definition, however, 
is based on frequency and span of service, because 
these are the essential features of transit systems 
that effectively compete with the private automo-
bile for all kinds of trips.

Land Use Integration 
Principles
The Primary Transit Network has a two-fold con-
nection with land use. Firstly, the Primary Transit 
Network serves areas with the highest transit rider-
ship, densities and mix of uses. In this way, higher 
ridership is rewarded with increased service. The 
success of land use policies to promote transit and 
reduce auto dependency in downtown and else-
where will depend in good part on the ability of 
the Primary Transit Network to deliver the speed, 
frequency, reliability and amenity improvements 
necessary to attract riders.

Secondly, the Primary Transit Network should be 
an important factor determining land use policies 
and zoning in the City of Glendale. New ridership 
on the Primary Transit Network is much easier 

to accommodate than new demands for service 
in low-density areas. The following policies are 
recommended:

Transit-supportive land uses should be encour-
aged primarily on Primary Transit Network 
corridors.  Increased densities and other transit-
oriented land use policies should be encouraged 
primarily where there will be a high level of 
transit service. In many cases, this has already 
been planned, through the city’s planning 
documents for downtown. However, there may 
be significant opportunities for infill on lower 
density segments along commercial corridors. 
This approach will also help balance ridership 
over the length of a route.

All new transit-dependent land uses should 
be on the Primary Transit Network. Examples 
include social service agencies, which frequently 
locate on the cheapest available land, which usu-
ally has poor access. While this may optimize 
costs for the agency in question, it forces the 
transit agency to run an inefficient service to 
reach a poorly sited facility. In effect, one agency 
is simply transferring its costs to another. Other 
examples of developments that should be on 
the Primary Transit Network include affordable 
and senior housing developments, community 
colleges and high schools.

Auto-dependent land uses should not be en-
couraged on the Primary Transit Network. Big 
box retail development, auto malls, low-density 
industrial uses and similar developments should 
be directed elsewhere, to the extent that the City 
wishes to accommodate them at all.

It should be noted that much research has found 
employment density to be more important than 
residential density in determining transit rider-
ship. However, both are important, as is a mix of 
uses. As well as reducing overall travel demand by 
internalizing trips, mixed-use development helps 

•

•

•
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to balance loadings in both directions over the 
course of the day.

The Primary Transit 
Network as Infrastructure

The Permanence of Fixed-
Infrastructure Transit 
In the Los Angeles region, station area plans are 
already promoting transit-oriented development 
around future light rail stations. However, it is 
impossible to build rail to all the places that will 
need transit-oriented intensification.  In the next 
few decades at least, most of Glendale and the 
region will rely on bus services for their transit 
access.

One of the main features hindering the success 
of bus-based Transit Oriented Development has 
been the perceived lack of permanence compared 
to rail infrastructure. In reality, many of the City’s 
bus corridors are as permanent as light rail and 
streetcars, particularly in denser areas. However, 
their permanence is not visually obvious, as it 
needs to be.  Nor is there a defined process by 
which future densification will be rewarded with 
increased service. Developers, lenders and ten-
ants are therefore understandably reluctant to 
commit to real transit oriented land use design 
– and reduced parking provision in particular 
– in the absence of guarantees that a high level 
of transit service will continue for the life of the 
development.

The feature of permanence is therefore critical if 
the Primary Transit Network is to guide land use 
investments. In other words, significant capital 
investments by the City and Los Angeles MTA 
Metro will give developers and land use plan-

ners the certainty that a high level of service will 
continue to be provided, and that the Primary 
Transit Network will be as permanent a feature 
of the City’s transportation infrastructure as fu-
ture light rail and streetcar services. These capital 
investments fall into two broad categories: speed 
and reliability improvements, and passenger 
amenities. They have the twin goals of improving 
service, while demonstrating the commitment of 
the City (via both street design and the Beeline 
service) and Los Angeles MTA Metro to making 
that service permanent.

Primary Transit Network 
Legibility
To ensure that the Primary Transit Network is 
easily recognizable and understandable as the key 
transit system, services should have a different 
“look and feel” to the rest of the transit system.  
At least within the bus system, the different ele-
ments and modes should be unified with a com-
mon identity. 

In addition, many physical features of the stops 
can help make the Primary Transit Network stand 
out and advertise its exceptional usefulness. These 
can include the stop improvements planned along 
the best of the Los Angeles MTA Metro Rapid 
bus rapid transit lines, such as pedestrian and 
bicycle access; shelters and benches; lighting; and 
signage and customer information. Real-time 
information, telephones and news racks are also 
important to provide. Bus stops on the Primary 
Transit Network should be given the look and feel 
of light rail stations. 

Rather than making provision at each stop depen-
dent on ridership, the aim should be to achieve 
a minimum level of consistency and realize the 
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benefits of uniform branding. While high-rider-
ship stops may warrant additional investments 
above this minimum, the overall “look and feel” 
should remain the same.

There is a link between stop consolidation and 
improved amenities. A higher level of amenities 
is financially feasible if they need to be installed 
at fewer stops, and they represent the tangible 
enhancements that can make stop consolidation 
politically viable.

The Primary Transit Network will carry the heavi-
est passenger loads at the greatest level of con-
venience. This convenience should be marketed 
and emphasized.  For example, transit system 
maps should distinguish the Primary Transit 
Network from the Secondary Transit Network 
– for example, through marking it in a different 
color. (Transit maps that make no effort to dis-
tinguish frequent services from infrequent ones 
are no more useful than a road map that doesn’t 
distinguish a freeway and a dirt road.) 

Technology
The Primary Transit Network is defined by level 
of service, not by mode. For long-range planning 
purposes, it makes little difference if a transit con-
nection is provided by light rail, streetcar, trolley, 
bus or some different technology entirely. The 
attributes of a service – legibility, permanence, 
amenity, frequency, speed and reliability – should 
not be confused with the technologies that are 
often associated with these attributes.

Operating Agency
Just as it is not defined by mode, the Primary Tran-
sit Network is not defined by operating agency.  It 
includes all services in city that meet the Primary 

Transit Network definition regardless of whether 
these are operated by Los Angeles MTA Metro, 
the Beeline, and/or some other administrative unit 
yet to be conceived.

Street Design and the 
Primary Transit Network

Provide the Necessary Levels of 
Priority to Protect and Enhance 
Transit Speed and Reliability
The City needs to make a strong commitment to 
provide the necessary levels of priority to ensure 
transit speed and reliability.  Among the factors 
within this City’s control, this one is by far the 
most important.

Despite many efforts by the City and Los Angeles 
MTA Metro, transit service in Glendale can be 
slow. On key downtown streets, average transit 
operating speeds rarely top 10 mph.  This is often 
due to a combination of crowded buses (which 
increases boarding times), and increased traffic 
congestion. This is not a factor unique to the 
Los Angeles region – many agencies across the 
country are losing 1% or more per year in average 
operating speed.

Improved speeds are important for two reasons. 
Firstly, the discretionary transit rider is very sensi-
tive to speed. The faster the operating speed, the 
greater the ability of transit to capture new rid-
ers. Secondly, time is money – the longer it takes 
to complete the cycle of a line, the more it will 
cost to operate a given frequency. To the extent 
that speed and reliability improvements reduce 
the time needed to run the length of a route, 
the service hours can be reinvested in enhanced 
frequencies, yielding a larger and more robust 
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Primary Transit Network.

Policy speeds and reliability measures for the 
Primary Transit Network are considered in later 
chapters, which will address the City’s street classi-
fications and performance standards. They should 
almost certainly vary by context – policy speeds 
will be significantly lower in a neighborhood 
commercial district, for example.

Typical improvements the City can implement 
include:

Curb Lane Improvements. These might include 
bus bulbs, parking restrictions or extended bus 
stops to reduce delays encountered when enter-
ing and leaving bus stops.

Transit Signal Priority. These measures can 
consist of corridor-wide transit signal priority 
or preemption, or more limited treatments at 
specific intersections.

Right-of-Way Reallocation. These treatments 
allow buses to bypass congestion, by provid-
ing dedicated or semi-dedicated right of way. 
Specific measures include transit-only, high 
occupancy vehicle (HOV) or business access 
and transit (BAT) lanes, and queue jumps at 
intersections.

Pedestrian Improvements. These include
safe crossings, wider sidewalks, and better 
landscaping.

Some of these improvements are already underway 
on Brand Blvd. such as bus bulbs and crosswalk 
improvements.

Pedestrian and cyclist access
The amenity and safety of access to transit lines 
has a strong influence on mode choice.  By 
providing pedestrian- and cyclist-friendly urban 
environments, the City will better achieve their 
transportation goals.  

•

•

•

•

Summary of Primary 
Transit Network Features
The Primary Transit Network, then, will have the 
following features:

Policy Frequency and Span.  The Primary 
Transit Network by definition operates at least 
every 15 minutes for at least 18 hours a day 
every day.

Wide Route Spacing.   Parallel Primary Transit 
Network lines are no less than 1/2 mile apart, 
except (a) where physical or topographical barri-
ers reduce the catchment area of a given line (b) 
in the downtown or other areas of comparable 
density.

Easy Connections between Lines.  Transferring 
in a transit network is an unavoidable as turn-
ing a corner when driving.  The convenience 
of transfers will be maximized on the Primary 
Transit Network, through the high frequency 
of service and also through special attention to 
the physical facilities at transfer points.

Good legibility and Usability.  The Primary 
Transit Network system will be easy to com-
prehend (at a macro / system level) and easy to 
navigate (at a micro / user level). 

•

•

•

•
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Chapter 6. performanCe measures for a 
new street typology

Glendale’s existing primary transportation per-
formance measure, automobile Level of Service, 
is an important performance measure, and we do 
not propose in this paper that it should be aban-
doned. Measuring auto performance remains key, 
and should remain the primary measure of per-
formance on the primary auto streets. However, 
Glendale needs additional performance measures, 
to be able to measure how well other modes of 
transportation are doing, and in particular, how 
well transit is performing on a few key primary 
transit corridors: that is, on the primary transit 
streets.

The City of Glendale is most interested in allow-
ing its transportation system to accommodate 
planned growth in a sustainable manner, with 
a strong focus on quality of life. For Glendale, 
achieving this will require a new focus, including 
performance measures, that concentrates on mov-
ing people rather than automobiles, particularly 
on the streets of the Primary Transit Network.
Performance levels include: 

Level of Service should reflect person delay 
rather than vehicle delay.  

Volume to Capacity ratios should examine per-
son capacity rather than vehicle capacity.

This focus, if adopted, should also be adopted 
in the General Plan, environmental compliance 
guidelines, congestion management program, and 
elsewhere as appropriate.

To implement this overall approach, the rest of 
this chapter examines the following specific level 
of service measures, which cover each of the vari-
ous modes in turn:

•

•

Vehicle Level of Service (adopted)

Transit Quality and Level of Service

Pedestrian Level of Service

Bicycle Level of Service

Freight Level of Service

Since this document focuses on performance indi-
cators necessary for Glendale to accommodate its 
growth plans and make its primary transit system 
and primary auto streets work, it does not yet 
consider other goals such as environmental qual-
ity or freight movement; these could be addressed 
later and incorporated into a more comprehensive 
set of indicators.

Quality of Service 
Measures for Transit

Introduction to Quality of 
Service
This chapter uses the classification system outlined 
in the previous chapters to define performance 
measures for transit.  Compatible performance 
measures for other modes of transportation are 
considered briefly in a later chapter.  Tools for 
balancing the performance of modes against one 
another are considered in final chapter.

We are focused specifically on Quality of Service 
(QOS), defined as the overall measured or per-
ceived performance of transit service from the 
passenger’s point of view. The Beeline and MTA 
Metro will need to maintain their own efficiency 
measures from the operator’s point of view. It is 
not realistic to attempt to measure every aspect of 

•

•

•

•

•
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a transit network’s quality of service.  However, it 
is necessary to select a few indicators that suitably 
represent the quality of service of the transit net-
work and how attractive it will be to passengers. 
These indicators can be aggregated to provide 
a single indicator that can be used to compare 
transit QOS with measures of other modes. This 
comparison can then be used to help balance the 
needs of transit with the needs of other modes and 
the urban context in which they operate.

This section:

recommends quality of service measures

describes a framework for applying these mea-
sures 

describes in more detail the measures pro-
posed.

Unit to be assessed - Transit 
Route Segment
The process developed in this working paper aims 
to avoid the intersection-by-intersection or block-
by-block focus of the Highway Capacity Manual 
approach.  In addition to this, it aims to consider 
the transportation network from the perspective 
of transit rather than traffic.  For this reason, we 
propose transit service measures that incorporate 
aspects of network and route performance (such as 
frequency and reliability) as well as more localized 
indicators such as travel speed. The term Transit 
Route Segment refers to the portion of a route or 
road corridor to be assessed.   

Proposed Measures for 
Assessing Quality of Service
We researched a broad variety of approaches to 
measuring Transit Quality of Service to identify a 
methodology that would meet certain key criteria 
including:

•

•

•

Measures factors of most importance to allow 
transit to achieve Glendale’s economic develop-
ment, quality of life and land use goals

Requires modest investment in data collection, 
using the city’s existing resources

Understandable to engineers, planner and 
policymakers

The most suitable methodology we found is 
described in great detail in the Transportation 
Cooperative Research Program’s Transit Capac-
ity and Quality of Service Manual, prepared by 
Kittleson & Associates.  The first edition (TCRP, 
1999) outlined a large group of factors affecting 
quality of service. To develop a few key measures 
of Quality of Service for Glendale’s potential Pri-
mary Transit Network, Nelson\Nygaard examined 
all of the measures recommended in the TCRP 
report.  We then selected five key measures that, 
in aggregate, best define the service characteristics 
most important in Glendale.  These are:

Frequency

Span of Service

Reliability

Loading

Travel Speed

These selected measures are described below. The 
proposed “System of Measurement” charts are es-
pecially important.  For each measure, specific tar-
gets are set that correspond to numerical Quality 
of Service “scores.”  These scores are equivalent to 
the A-F letter scale in traditional Level of Service 
measures, but they have two key advantages:

The letter ranking cannot be confused with 
elementary school grades, where ‘F’ stands for 
“Fail.”  Rather, it lets us define what “fail” means 
and adjust it given the context.

More importantly, they allow us to combine dif-
ferent factors into an aggregate scale, weighting 
some factors more strongly than others.

In this chapter, we focus exclusively on the desired 

•

•

•

•

•

•

•

•

•

•
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performance of the Primary Transit Network.  
Specific thresholds are set for good performance 
and poor performance.  In each case, we also set a 
“failure” threshold for each factor.  A score in this 
category would automatically mean that remedial 
action is necessary, even if a Primary Transit Network 
segment scores very well in all other measures.

In the final section of this chapter, we provide tools 
for weighting the individual measures against one 
another for an aggregate Quality of Service score.  
This aggregate score is then used in the concluding 
chapter to balance transit performance against the 
performance of other modes.

Each of the five key transit measures is addressed 
below.

Frequency
Justification of the measure’s selection
The Primary Transit Network has been defined as 
a system of high frequency transit services running 
at least every 15 minutes or better.  The 15-minute 
headway represents the point at which the pas-
senger no longer needs to consult a schedule to use 
the service.  It also permits transfers to be made 
rapidly even without timing of connections.  As 
a result, a frequency of at least every 15 minutes 
is a point at which the benefits of transit tend to 
grow exponentially.  

From the user’s perspective, frequency determines 
the number of times an hour a user has access to 
the transit mode, assuming that transit service 
is provided within acceptable walking distance 
(measured by service coverage) and at the times 
the user wishes to travel (measured by hours of 
service). Service frequency also measures the 
convenience of transit service to choice riders 
and is one component of overall transit trip time 
(helping to determine how long one waits for a 
transit vehicle).

System of measurement 
Although the measure of frequency strictly refers 
to the number of services per hour, the measure 
of headway is often more useful and easier to use.  
The unit of headway also measures frequency, but 
measures it in terms of minutes between services. 
The assessment of frequency should be based 
on the longest headways on the daily schedule, 
excluding Owl (late night) service.  In general, 
segments should be selected so that frequencies are 
consistent along the whole segment. Where this is 
not the case, an average should be used, based on 
the relative lengths of the partial segments with a 
particular frequency.
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Proposed Primary Transit Network Transit Frequency Measurement

QOS
Headway
(minutes) Comments

Pa
ss

+� < 7 Passengers don’t need schedules, headway based
+2 7 –	�0 Passengers don’t need schedules, headway based
+� ��	-	�5 Frequent service, passengers start consulting schedules

Fa
il

-� �6 - 20 Undesirable time to wait if bus/train missed
-6 2� –	�0 Service unattractive to choice riders
-9 >	�� Service unattractive to all riders

Span of Service 
Justification of the measure’s selection
While it is often feasible to run high frequency 
transit services during a limited peak period, a 
truly useful and attractive transit system needs 
to maintain this level of service throughout the 
day.  This is important for a number of reasons, 
including:

As mixed land uses cluster in downtown and 
along transit lines, the purpose and timing of 
trips will become more diverse and the transit 
network will need to respond to this demand. 

•

Analysis of national travel data shows that non-
commuter travel demand is growing signifi-
cantly faster than commuter trips.  To achieve 
the City’s environmental and travel demand 
management aims, it is important that this 
high-growth travel can be captured by transit.  

Unit costs of peak-only services are usually 
higher than for all-day services, because of the 
inefficiency of partial shifts.

System of measurement 
Span of service (also known as hours of service) 
is relatively easy to measure.  It is the number of 
hours in the day that a service runs at Primary 
Transit Network frequencies.

•

•

Proposed Primary Transit Network Span of Service Measurement

QOS
Service Span 

(hours) Comments

Pa
ss

+� 20 – 2� Night service provided (e.g.	�:�0 am –	�2:�0 am or better)
+2 �8 – 20 Late evening service provided (e.g. 5:00 am –	�	am)
+� �6 –	�8 Late evening service provided (e.g. 6:00 am –	�0:00 pm)

Fa
il

-� �� –	�6 Early evening service provided (e.g. 6:00 am – 8:00 pm)
-6 �2 –	�� Minimal span not useful to many riders. (e.g. 6:00 am – 6:00 pm)
-9 <	�2 Service useful only for regular riders making rigidly scheduled commutes.		

(e.g. peak-only service)
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For consideration when applying the 
measure
If a route has sufficient ridership to justify Primary 
Transit Network-level frequencies levels for over 
16 hours a day, it will generally have sufficient 
ridership to justify (or require) a night (or owl) 
service running at reduced frequencies.  

Reliability 
Justification of the measure’s selection
A high-frequency ‘headway-scheduled’ system 
such as the Primary Transit Network reduces some 
of the challenges involved with a lower-frequency 
‘timetable-scheduled’ system.   Nevertheless, pas-
senger confidence in the system, and its ability 
to capture patronage is still is heavily dependent 
on the reliability of the Primary Transit Network 
services.

This dependence goes much deeper than pure 
waiting time, as every interface, whether between 
two Primary Transit Network services or between 
the Primary Transit Network and a local service, 
will be affected by service reliability (or lack 
thereof ).

System of measurement
We propose a system of measurement that focuses 
on achieving scheduled headways or better.  The 
headway adherence approach outlined in the 
TCRP report (TCRP, 2003) assesses reliability 
based on both late-running and early-running 
services.  Since the Primary Transit Network will 
be running to a headway schedule, we modified 
this approach in such a way that it was based on 
the assumption that when transit is running to 
a headway schedule rather than a timetable, it is 

acceptable for services to run early, so long as that 
does not cause an increase in the waiting time for 
the following service(s). 

We therefore propose the concept of measuring 
the gap between buses to determine the percentage 
of transit vehicle arrivals where the actual headway 
exceeded the scheduled headway by more than a 
certain time.

The easiest way to illustrate this approach is 
through an example. The table below describes 
10 services along a route where the scheduled 
headway is 5 minutes:
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A B C D = C - B E

Service No.
Scheduled
Headway

Actual
Headway

Actual – 
Scheduled

(‘gap’)
Only Count Delays 
(‘gaps’ > headway)

� 5 5 0 0
2 5 8 � �
� 5 2 -� 0
� 5 � -2 0
5 5 2 -� 0
6 5 �0 5 5
7 5 5 0 0
8 5 5 0 0
9 5 2 -� 0
�0 5 � -2 0

Standard Deviation 2.72 2.72 �.75
Coefficient of variation 0.5� 0.5� 0.�5

Notes:
Coefficient of Variation = Std Deviation of Headway / Scheduled headway

Column E can be calculated using the Excel IF function: IF (Logical test, value if true, value if false).

Proposed Primary Transit Network Reliability Measurement 

QOS
Coefficient of 

Variation
Probability of delay 
of > 0.5 headway Comments

Pa
ss

+2 0.00 - 0.2� ≤1% Service is provided like clockwork, with very regular head-
ways.

+� 0.22 - 0.�0 ≤10% Most vehicles are off the scheduled headway by a few
minutes, but the likelihood of being off-headway by more
than one-half the scheduled headway amount is low (e.g., 5
minutes off a	�0 minute scheduled headway).

Fa
il

-� 0.�� - 0.�9 ≤20% Vehicles are often off-headway, with a few headways much
longer or shorter than scheduled.

-6 0.�0 - 0.52 ≤33% Headways are quite irregular, with up to one in three ve-
hicles one-half a headway or more off-headway.

-9 0.5� - 0.7� ≤50% Bunching occurs frequently.
-9 > 0.50 >50% Most vehicles are bunched.

Note: these coefficients of variation were taken directly from the TCRP report (TCRP, 2003) and have not been inde-
pendently verified for the purpose of this study.  It appears that these coefficients were based on gaps that were both 
shorter and longer than the scheduled headway.  These figures will therefore need to be re-visited should this overall 
approach be adopted.  For the purposes of this report, however, the pass-fail ratings have been slightly modified to 
take account of the TCRP outputs.
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The measure of coefficient of variation is a coef-
ficient of standard deviation, thus in itself means 
very little from a perceptual perspective.  The 
column titled Probability of delay of > 0.5 head-
way provides a more understandable measure of 
reliability, corresponding to the probability that a 
given transit vehicle’s headway will be off-headway 
by more than one half of the scheduled headway.  
From the explanation given in the TCRP report 
(TCRP, 2003), it is understood that this probabil-
ity was only measured for services arriving after a 
wait (gap) greater than the scheduled headway.

If this system of measurement is adopted, the 
values in the columns titled Coefficient of varia-
tion and Probability of delay of > 0.5 headway will
need to be verified and refined to meet the needs 
of Glendale.

Loading
Justification of the measure’s selection
Loading constitutes a potent measure as it pro-
vides a useful indication of a range of issues af-
fecting transit.  This was articulated well in the 
TCRP (2003) report1:

From the passenger’s perspective, passenger loads 
reflect the comfort level of the on-board vehicle 
portion of a transit trip—both in terms of being 
able to find a seat and in overall crowding levels 
within the vehicle. 

From a transit operator’s perspective, a poor 
LOS may indicate the need to increase service 
frequency or vehicle size in order to reduce 
crowding and to provide a more comfortable 
ride for passengers. 

�	 Transit Cooperative Research Program, TCRP Report 100 
Trans�t Capac�ty and Qual�ty of Serv�ce Manual 2nd Ed�t�on.		Submitted
by Kittleson Associates, 200�. Page	�-��.

A poor passenger load LOS indicates that dwell 
times will be longer for a given passenger boarding 
and alighting demand at a transit stop and, as a 
result, travel times and service reliability will be 
negatively affected.  

System of measurement 
Care was taken to adopt a system of measurement 
that encourages tailoring vehicle specification 
to the passenger and system needs.  The level of 
service measures proposed by TCRP note that to 
achieve a LOS of A, there should be more than 
two seats for each carried passenger.  This risks 
inadvertently promoting inefficiency, with transit 
services running at under half their capacity.

In addition, the TCRP approach assesses pas-
senger load using the measures of square meter 
per passenger or passengers per seat.  These mea-
sures could risk confusion if, for example, low 
floor buses with a metro-style side-bench seating 
replaced coach-style buses.  The metro-style con-
figuration could feasibly transport higher number 
of passengers over crowded, short-haul sections 
more comfortably and efficiently than coach-style 
configurations.

For this reason, we have chosen the measure of 
percentage of transit vehicle capacity (% Capacity).  
This measure will provide a more ‘level’ means 
of comparison between different vehicles serving 
different needs.  It will also encourage the use 
of vehicles better-suited to different roles in the 
transit network.
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Loading
QOS % Capacity Comments

Pa
ss

+� 55 – 70% For low capacity vehicle configurations (i.e. high proportion of seats), most or all 
passengers would have seats.  For high capacity vehicle configurations (i.e. low 
proportion of seats), limited availability of seating (depending on the precise con-
figuration of the vehicle).

+2 71 – 85% or
<50%

Generally standing room only, but free passage for boarding and alighting.

+� 86 – 100% Approaching maximum capacity, density of passengers risks slowing boarding and
alighting. Generally still comfortable for passengers, albeit standing.

Fa
il

-� 101 – 110% Some level of overcrowding. Density of passengers causes some delays in board-
ing and alighting, potentially uncomfortable for passengers.

-6 110 – 120% Overcrowded, density of passengers causing some delays in boarding and alight-
ing. Uncomfortable for passengers,

-9 > 120% Severe overcrowding. Approaching crush capacity, density of passengers causing
significant delays in boarding and alighting. Uncomfortable for passengers, starting 
to bring safety risks.

The capacity of a transit vehicle is generally de-
termined by the manufacturers.  It describes the 
number of passengers (seated and standing) that 
can safely and comfortably travel on the vehicle.  
It generally also reflects the operational needs of 
the vehicle such as passenger circulation (within 
the vehicle and boarding and alighting). 

In periods of peak demand, vehicles are some-
times loaded to levels above their capacity.  Once 
a vehicle is loaded to a point where it becomes 
unrealistic for any more passengers to board it is 
said to be at crush capacity.  As loadings increase 
from capacity to crush capacity, the passenger 
circulation (within the vehicle and boarding and 
alighting) becomes less efficient, increasing the 
required dwell times at stops.  

Travel Speed
Justification of the measure’s selection
Travel speed of services provided by most urban 
transit agencies are gradually slowing, typically at 
rates of 1-3% per year.  This is just gradual enough 
that it rarely becomes a political issue, and yet it 
represents a profound decay over just a few years.  
Overall transit travel speed, including stops, may 
be one of the most powerful transit performance 
measures, for the simple reason that speed affects 
the transit operation in two independent ways:

Falling speeds mean rising operating cost 
(slower service › longer running times › more 
buses needed to maintain a given headway › 
more cost).  This comes at the expense of ad-
ditional needed service to which this money 
could be devoted.

Falling speeds discourage ridership, because 
the service is less attractive relative to the au-
tomobile.

•

•
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The TCRP document recommends the use of 
Transit/Auto Travel Time difference as the pre-
ferred measure of travel speed.  This recommenda-
tion has at least one serious problem.  In the face of 
increasing levels of auto congestion, it would seem 
counter-productive to assess transit speeds relative 
to auto speeds.  If this measure were used, there 
would be a risk that as auto travel time increased, 
so would transit travel time, meaning that over 
time, the speed and efficiency of the transport 
network would gradually reduce.

Based on the recognition of these issues, Nel-
son\Nygaard developed an alternative measure 
of Percentage of Posted Speed Limit.

This was selected on the basis that it constitutes 
a readily available and simple term of reference.  
Importantly, posted speed limit is a reasonably 
consistent term of reference because it is less prone 
to “creep” than measures such as auto or network 
speeds.  By using it as an assessment measure, it 
is therefore possible to promote improved transit 
travel speeds and avoid the risk of declining speeds 
on the overall network.

Proposed Primary Transit Network Loading Measurements 
QOS % Posted Speed Limit (SL) Comments

Pa
ss

+� > 20% of services running  > 0.7SL

> 90% of services running  > 0.5SL (or 10 MPH, 
whichever is greater)

100% of services running  > 0.3SL (or 10 MPH, 
whichever is greater)

A very high proportion of transit services run-
ning at speeds that would make it attractive
compared to driving.

+2 > 10% of services running  > 0.7SL

> 80% of services running  > 0.5SL (or 10 MPH, 
whichever is greater)

100% of services running  > 0.3SL (or 10 MPH, 
whichever is greater)

A high proportion of transit services running at
speeds that would make it attractive compared
to driving.

+� > 5% of services running  > 0.7SL

> 70% of services running  > 0.5SL (or 8 MPH, 
whichever is greater)

100% of services running  > 0.3SL (or 8 MPH, 
whichever is greater)

An acceptable proportion of transit services
running at speeds that would make it attractive
compared to driving.

Fa
il

-� < 70% of services running  > 0.5SL

> 5% of services running  < 0.3SL (or 8 MPH, 
whichever is greater)

An unacceptable proportion of transit services
running at speeds that would make it attractive
compared to driving.

-6 < 50% of services running  > 0.5SL

> 10% of services running  < 0.3SL (or 8 MPH, 
whichever is greater)

An unacceptable proportion of transit services
running at speeds that would make it attractive
compared to driving.

-9 < 30% of services running  > 0.5SL

> 20% of services running  < 0.3SL (or 8 MPH, 
whichever is greater)

An unacceptable proportion of transit services
running at speeds that would make it attractive
compared to driving.
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of the component service measures is taken into 
account in the planning process.  

A sample report card is provided in the figure 
below.  Sample scores are inserted in gray.

The features of the report card are summarized 
below.

Service Measure
The service measure is shown in the left hand 
column.  Details of these service measures, and 
how they are calculated or applied are provided 
in previous sections.

Weighting
Some service measures are considered more im-
portant than others.  In this case, we assumed that 
frequency and travel time are the most important 
factors that determine transit ridership, the key 
concern of the city.  To recognize these differences, 
therefore, a simple weighting has been applied.  
For the frequency and travel time measures, each 
point is multiplied by two.  

QOS scores (“Fail / Pass” columns)
This portion of the “Report Card” brings together 
the scores from the individual QOS assessment 
processes. For an overall assessment to be consid-
ered a “pass”, all measures must be +1 or greater; 
that is, if any individual measure appears in the 
red-shaded portion of the table, it causes an in-
stant ‘fail’ in the overall assessment. The scores 
for the individual assessments are entered in the 
body of the table.

QOS scores (“Total” column)
The individual scores are then multiplied by the 
weighting of their row to calculate the number 

Framework for Assessing 
Transit Quality of Service
This subsection describes the process by which 
the individual QOS measures can be brought 
together to provide an overall assessment of the 
QOS of a particular transit route or network seg-
ment.   While the individual performance criteria 
help determine the actions necessary to optimize 
the transit system itself, aggregation of the criteria 
helps to provide a more complete picture of the 
quality of service that different elements of the 
transit network offer.  It also assists in determining 
how to balance the needs of transit with those of 
other modes.  These weighted scores are used in 
the “balancing process” described in the conclud-
ing chapter.  

Process
The process for measuring Transit Quality of 
Service is summarized as follows:

Select Transit Route Segment to be measured. 

Undertake the measurements of individual 
QOS indicators (Frequency, Hours of Service, 
Reliability, Loading and Travel Time).

Incorporate into the Transit Service Measures 
Report Card (as described in the following 
subsection).

Transit Service Measures 
Report Card
As outlined earlier, Transit Service Measures can be 
an effective and appropriate way of assessing the 
quality of service offered by a transit network.  We 
see an advantage to maintaining the transparency 
of the measurement process and recommend the 
production of a “Report Card” for each transit 
route segment assessed.  This will ensure that the 
relative performance of the route segment in all 

•

•

•



GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 2A | 2A-45

Nelson Nygaard

P
erform

ance M
easures for a N

ew
 S

treet T
ypology

Page 6-11 

DRAFT JUNE 2006

in the “Total” column.  The numbers in this 
column are then summed to calculate the Total 
Aggregated Quality of Service.  This final sum 
can be divided to get an average weighted score.  
In the sample below, the total score of 11 points 
produces a weighted average of 1.6, Acceptable 
to Good overall.

QOS descriptions
The meaning of the different QOS scores will 
vary depending on the individual measure.  This 
said, the global meaning of the different scores are 
provided at the bottom of the report card. 

Location: ______________________ Date of assessment:
Service Measure Weighting FAIL PASS Total Comment

-9 -6 -3 +1 +2 +3
Frequency 2 2 �
Hours of Service � � �
Reliability � � �
Loading � � �
Travel Speed 2 � 2
Total 7 �� Aggregated Quality of Service

�.6 Average Score
QOS Descriptions

Fail–VeryPoor

Fail-Poor

Fail

Acceptable

Good

Excellent

Limitations associated with 
the aggregation of individual 
transit service measures
The aggregation of a range of individual transit 
service measures into a single measure is a neces-
sary part of the overall process we have developed 
to balancing the needs of different modes of trans-
port while improving transit quality of service.  
This said, the process of aggregation should be 
considered with caution for a number of reasons, 
as outlined below.

Particularly poor performance on one segment 
or in one measurement may produce an overall 
poor score for a route that otherwise performs 
well. 

•

Route segments scoring higher on such mea-
sures as Frequency could benefit the most from 
high performance in other service measures.  For 
example, if travel speeds are improved on high 
frequency routes, there will be greater saving in 
operating costs and travel time.

There are a number of methods that could be 
applied to address these potential issues, includ-
ing:

Reduce the effect of aggregation by classifying 
the route segment by the poorest performing 
transit service measure.

Select critical transit service measure(s) (eg: fre-
quency) and require better performance overall 
performance for route segments that score well 
in the critical measure(s).

•

•

•
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Quality of Service 
Measures for Non-Transit 
Modes
To be useful to traffic engineers, planners and road 
designers, the transit Quality of Service measures 
must be paired with comparable measures for 
other modes.  Planners must know the extent to 
which one mode can be inconvenienced in order 
to benefit another mode.  They must understand 
how the competing needs of each mode are best 
balanced against the others.

This chapter begins to explore how Quality of Ser-
vice measures may be developed for automobiles, 
bicycles, pedestrians, freight and parking.  The 
measures are designed to be directly compatible 
with those proposed for transit, so that straightfor-
ward balancing tools can be developed, as shown 
in Chapter 7. 

This section is intentionally cursory, and provides 
‘placeholders’ rather than final recommended 
performance measures.  Before implementing, 
more detail will need to be developed for each of 
these modes below.

Automobile
Existing LOS Standards
As discussed earlier, an Auto Level of Service 
(LOS) standard, based on volume to capacity 
(V/C) ratios is the currently adopted Level of 
Service measure in the Glendale General Plan. 
Once a jurisdiction sets a standard, it is used to 
assess environmental impacts, i.e. if the impacts 
of new development can be met through exist-
ing capacity, and/or to determine the required 
mitigations.

V/C ratios typically take the total number of ve-
hicles on a given stretch of roadway or intersection 
and divide by the capacity of that road or intersec-
tion to handle cars.  A v/c ratio of 0.80 or lower 
represents free-flow conditions, while a ratio of 
1.20 represents severely congested conditions. 

Possible Performance Measures
There is a range of different methods of measuring 
performance for automobiles. These include:

Volume/capacity (v/c) ratio

Intersection delay

Graded A-F level of service (which can be sed 
on v/c ratio or intersection delay, accounting 
for roadway type and free-flow speed)

Average travel times between destinations

Each method has a range of advantages and 
disadvantages.  It would be helpful for any new 
methodology to be consistent with standards in 
the General Plan, and other applications. For 
these reasons, the v/c methodology is used as a 
placeholder in this working paper, prior to the 
possible augmentation of performance standards 
for automobiles. 

Bicycle
Recent research has resulted in two emerging 
national standards for bicycle level of service:

Bicycle Compatibility Index, developed for the 
Federal Highway Administration2

Bicycle Level of Service, developed for the 
Florida Department of Transportation3

2	 The Bicycle Compatibility Index:ALevel of Service Concept.
Implementation Manual. FHWA-RD-98-095. Available at: www.hsrc.
unc.edu/research/pedbike/98095/index.html.

�	 Landis, Bruce, et. al. (�997), “Real Time Human Percep-
tions: Toward a Bicycle Level of Service,” Transportation Research
Record 1578. Available at: www11.myflorida.com/planning/systems/
sm/los/pdfs/BLOS%20TRB%20Scanned.pdf.

•

•

•

•

•

•
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Both are similar, in that they employ a formula to 
take into account various roadway design features 
and traffic characteristics, and express results on 
a scale of A through F. Grade “A” represents the 
best conditions for bicycles. The Bicycle Com-
patibility Index (BCI) is the best established of 
the two measures, and is recommended as the 
interim measure for the City of Glendale. The 
BCI requires the following inputs:

Geometric and roadside data:

Number of through lanes

Curb lane width

Bicycle lane or paved shoulder presence 
and width

Area character (residential or non-resi-
dential)

Traffic operations data

Posted speed limit

85th percentile speed of motor vehicles

Average Annual Daily Traffic volume

Percentage of traffic constituted by 
trucks

Percentage of vehicles turning right into 
driveways or minor intersections

Parking data

Presence of on-street parking

On-street parking occupancy

Parking time limit

Note that both of these methodologies apply to 
mid-block segments only. Intersection level of 
service methodologies for bicycles are currently 
under development by the Florida Department 
of Transportation.4  They also apply only to on-
street facilities.

�	 Landis, Bruce et. al. (200�), “Intersection Level Of Service
For The Bicycle Through Movement,” Transportation Research Record
No. 1828. Available at: www11.myflorida.com/planning/systems/sm/
los/pdfs/TM%20IntBLOS4.pdf.

•

¤

¤

¤

¤

•

¤

¤

¤

¤

¤

•

¤

¤

¤

Pedestrian 
Establishing a performance indicator for pedes-
trians is fraught with several problems. Not only 
is there a lack of a nationally recognized standard 
measure, but – as with bicycles – there are also 
numerous, interwoven factors affecting the qual-
ity of the pedestrian environment. The Pedestrian 
Level of Service measure described in the Highway 
Capacity Manual primarily focuses on the capacity 
of sidewalks and other facilities; in other words, 
an empty, hostile suburban sidewalk can score 
better than a busy, vital, urban commercial street. 
While this may be appropriate in limited instances 
in Glendale where capacity is a real concern (for 
example, around busy bus stops), a more generally 
applicable measure of the quality of the pedestrian 
environment is necessary.

A number of cities, such as Fort Collins, CO, 
have developed their own measures for pedestrian 
quality. The Fort Collins methodology takes into 
account five criteria: directness of routes; conti-
nuity of routes; street crossings; visual interest; 
and amenity and security. Another promising 
standard results from Florida Department of 
Transportation research.5  Similar to the Bicycle 
Compatibility Index, the Pedestrian Level of 
Service methodology uses a formula to take into 
account various relevant characteristics, and ex-
presses results on a scale of A through F. It requires 
the following inputs:

5	 Landis, Bruce et. al. (200�), “Modeling the Roadside
Walking Environment: Pedestrian Level of Service,” Transportation
Research Record No. 1773.   Available at:  www11.myflorida.com/plan-
ning/systems/sm/los/pdfs/pedlos.pdf.		Software available at: www.dot.
state.fl.us/planning/systems/sm/los/los_sw2.htm.
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Sidewalks

Presence and width of sidewalk

Lateral separation of pedestrians and motor 
vehicles

Widths of outside lane and any shoulder 
or bike lane

Presence of on-street parking

Presence and width of buffers between 
sidewalk and travel lane (e.g. trees)

Motor vehicle volume and speed

Motor vehicle traffic volume

Number of through traffic lanes

Average motor vehicle speed

Pedestrian Level of Service may be considered in 
detail in a future working paper. Ideally, the in-
dicator will consider ease of pedestrian crossings, 
as well as travel along the street.

Freight
There is no nationally accepted or locally adopted 
performance standard for freight. Given the im-
portance of freight traffic to the regional economy, 
however, it is essential that one be developed, in 
order to balance the needs of trucks with other 
modes.

The primary concern of freight traffic is conges-
tion and travel speed. For this reason, we recom-
mend that the key performance indicator for 
freight be the same as that for automobile traffic. 
This is currently volume/capacity ratio, but could 
be amended if an alternative automobile level of 
service indicator is developed. The standards for 
freight traffic should perhaps be higher than those 
for general vehicle traffic, in view of the higher 
economic cost of delays.

In addition, Primary Truck streets would need 
to meet certain minimum design standards, 

•

¤

•

¤

¤

¤

•

¤

¤

¤

including:

Clearances at bridges and other structures

Turning radii

Lane widths

Absence of weight limits or other restrictions

Parking
While it is not technically a travel mode, on-street 
parking is important to consider in the same 
framework as the needs of transit, automobiles, 
bicycles, pedestrians and freight. This is largely 
because it represents a competing demand for 
right-of-way, which has to be balanced against 
the demands of other modes. The less reliant the 
adjacent land use on curb parking, the greater the 
scope to introduce bus bulbs, turn lanes, peak-
period only lanes and turn lanes, or to remove 
parking altogether. This paper therefore indicates 
a preliminary scope to remove on-street parking, 
based on the land use context and the competing 
demands on the limited right-of-way.

The City is currently developing detailed policies 
on where to install parking meters, or similar pay-
ment technologies for on-street parking such as 
pay stations, and updating a more comprehensive 
policy on parking management, as part of another 
section of the Mobility Plan.

•

•

•

•
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Chapter 7. applICatIon of the 
performanCe measures

A key aim of this working paper is to show how 
Transit Performance Measures can be used to 
inform the planning and implementation of the 
Primary Transit Network.

Based on this recognition, we have developed 
a process that focuses on bringing the different 
modes together in consideration of the context 
in which the route segment is located.  By con-
sidering the modes together with the context it 
provides the opportunity to:

balance the often competing needs of the differ-
ent modes within different contexts

inform a process of compromise whereby the 
net gain for the community can be maximized 
while the net impact on different modes and 
context can be minimized.

How the ‘Balancing Process’ 
Works
The following summarizes the different actions 
that make up the ‘balancing process’.

Locate the route segment in question.  This 
can be as short as a single block or as long as 
a citywide corridor.  It can also apply to an 
entire network.

Determine the context for the route segment 
in question according to the “Street Classifica-
tions” in Chapter 4.  

Determine the different roles that the route 
segment in question is serving, as shown by 
the “Street Classifications” in Chapter 4.  This 
will determine which modes / rows on the 
selected ‘Balance Table’ should be considered 
in the Balancing process. 

Determine the necessary service measures.  
(See Chapter 6 for transit service measures 
and ‘placeholder’ service measures for other 
modes.)

•

•

1.

2.

3.

4.

Assess site constraints to determine the level 
of competition between modes within the 
physical dimensions of the route segment.  
This will determine which QOS / column 
on the selected ‘Balance Table’ should be 
considered in the Balancing process.

Adjustments to the physical roadway or its 
management may then be made to bring each 
mode into balance with the others.  That is, 
to raise Bicycle LOS from “Minimum” to 
“Desired,” Auto LOS may be reduced from 
“Preferred” to “Desired.”  

Because on-street parking can be used as an im-
portant tool both for increasing traffic capacity 
(by removing it) as well as promoting the health 
of commercial streets (by retaining it), we have 
also included parking in the table.  Throughout, 
we have added more detailed notes that planners 
and engineers should consider while proposing 
adjustments to street design and management.  
Other design guidelines, such as standards for 
sidewalks, landscaping, lighting and signage, 
could also be considered as part of this overall 
balancing table, but they are beyond the scope 
of this working paper.

5.

6.
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GLENDALE DOWNTOWN MOBILITY PLAN 

Review Of The BUZZ Alignment As A Future Streetcar Alignment 

The following is a review of the feasibility of a future conversion of the alignment identified for 
the Glendale downtown bus circulator (The BUZZ) to a fixed rail streetcar system. The review is 
based on a visual reconnaissance of the proposed alignment and is intended to address the 
following questions: 

Are there fatal flaws or potential fatal flaws that would make a conversion from bus 
operations to a streetcar operation infeasible? 

Are there locations on The BUZZ alignment that would require changes to improve 
the functioning of a streetcar operation? 

Are there locations that would require special design attention if a decision is made to 
pursue implementation of a streetcar operation? 

The following sections provide a description of the considerations associated with the 
implementation of a streetcar operation on the proposed alignment for The BUZZ. The text 
proceeds in a north to south direction. 

Stocker - Glenwood/North Terminus 

Two alignment options would be appropriate for a more 
detailed assessment in this section of the alignment. The first 
would be a loop as illustrated for the proposed bus circulator. 
The second option would be a two-way operation on Stoker.

From the intersection of Pacific and Stocker, the loop option 
would proceed north on Pacific, west on Glenwood, south on 
Concord and east on Stocker. Each of the streets are of two-
lane configuration with parallel parking and frequent curb 
cuts for a combination of residential driveways and business 
accesses. Pacific Avenue functions as an arterial with left-
turn lanes at both the Stocker and Glenwood intersections. 
The turn from Stocker westbound onto Pacific northbound is 
likely to require a modification of the traffic lane 

configuration, including 
the likelihood of 
removing some parking 
on the west side of 
Pacific north of the 
Stocker interchange. The turn from northbound Pacific to 
westbound Glenwood could occur within the current lane 
configurations but would likely require the addition of a 
traffic signal at this location. Glenwood currently 
accommodates bus service and has a character that would 
work well with a streetcar operation. Station locations 

Stocker at Pacific (looking west) 

Pacific at Glenwood 

Glenwood Street 
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Stocker Street (east of Concord) 

between Pacific and Concord on Glenwood would require 
curb extensions at station locations, improvements that are 
not currently utilized on the Beeline routes. Each station 
would require removal of two or three parking spaces and 
would have to be carefully located to avoid driveways. A 
new traffic signal would be required at Concord to 
accommodate streetcars turning from Glenwood to 
southbound Concord (Concord is a two-lane southbound 
one-way street with parking on the south side). The west 
side of Concord could serve as a block long exclusive 
streetcar alignment that could serve the dual purpose of a 
terminal station and layover. Another signal or a “train turning warning device” would be 
required to accommodate the streetcar turning from the right lane of Concord, across two travel 
lanes to the eastbound lane of Stocker. Although the section of Stocker between Concord and 
Pacific currently houses a bus line, this section of the street has much more of a residential street 
character. One requirement that could be an issue is  a number of the trees that provide a canopy 
for the street would have to be trimmed in order to accommodate the overhead contact wire 
system. 

A second streetcar alignment in this segment would consist 
of a two-way operation on Stocker between Pacific and 
Concord. This alignment would be less complex and likely 
less expensive to build, eliminating three turning movements 
and the addition and modification of signals and the traffic 
impact of accommodating the streetcar turning movements. 
The alignment would require more extensive trimming of the 
street trees on Stocker, as mentioned in the previous 
paragraph. The terminal station could be located either north 
or south of Stocker on the west side of Concord (Figures__ 
and __). In either case some level of signalization would be 
required at the intersection of Concord and Stocker to protect the streetcar operations through the 
intersection. In either terminal location, the streetcar track would have to be segregated from the 
auto traffic. The west side of Concord does not currently have parking, so no loss of parking 
would be associated with these locations for a station and terminal layover.

Stocker - Pacific to Brand

This section of Stocker functions as a minor arterial with two 
travel lanes and parallel parking on the south  side of the 
street. The streetcar would utilize the two travel lanes by 
operating as a two-way system in this segment. Stations 
would require curb extensions, approximately the length of 
two parking spaces. There are numerous curb cuts in this 
section that would require careful consideration in locating 
any stations. The character of this street is consistent with 
streetcar operations. Stocker currently has bus service. 

Concord Street (south of Stocker) 

Stocker between Pacific and Brand 
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Brand at Stocker 

      Brand at Stocker (looking south) 

The train turning movement to and from Brand Blvd. to Stocker 
will require special design attention, including modifications to 
the functioning of the traffic signal system at the Brand and 
Stocker intersection. How the intersection functions will be 
impacted by the location of the track within Brand Blvd. Of 
particular concern would be the Stocker east bound to Brand 
south-bound turn if the track alignment on Brand is in the 
outside lane. 

Brand Blvd. - Stocker to Ventura Freeway 

This segment includes two travel lanes in each direction with left-turn refuges at a number of 
intersections. On-street parking is a combination of diagonal and parallel parking. The traffic 
volume on this segment of Brand is lighter than south of the Ventura Freeway. The preferred 
alignment within the street for the streetcar tracks to be in the outside travel lanes with stations 
provided by use of curb extensions.

There are two significant considerations in utilization of the 
outside lanes for the streetcar operations in the segment of 
Brand between Stocker and Glenoaks. The first are potential 
conflicts with numerous business accesses throughout this 
segment. Each will require special attention in the location of 
stops to avoid conflicts. The second consideration is the 
difficulty introduced by streetcar operations adjacent to the 
diagonal parking located between Stoker and Glenoaks Blvd. 
Autos accessing and departing from the parking spaces can 
impact the streetcar operations and could present safety 
problems.  

If operations of the streetcar were to occur in the center lanes the primary difficulty is providing 
stations that can be safely accessed by pedestrians in the street median. In addition, it appears the 
diagonal parking acts to moderate the use of the outside lanes, resulting in the center lanes 
function as a “through-lane”. Locating the streetcar in the center lanes would appear to have 
greater impact on the traffic carrying capacity of section of Brand Blvd.

Either street alignment will require an review of the structure over the Ventura Freeway to assess 
its ability to accommodate a streetcar operation. 

Brand Blvd. - Ventura Freeway to Broadway 

As with the section east of the Ventura Freeway, this segment of Brand Blvd. has two travel 
lanes in each direction with left-turn lanes at key intersections. The majority of this segment is 
also characterized by a landscaped median and some mid-block pedestrian crossings. On-street 
parking is a combination of  parallel and diagonal parking, with some areas having no on-street 
parking. This segment is also characterized as having few direct accesses onto Brand.
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The preferred track alignment in this section would be in the 
outside travel lanes in order to simplify the creation of station 
through use of curb extensions. As with other sections, each 
stop would require removal of two or three parallel parking 
spaces and four to six diagonal parking spaces. The stops 
should be more frequent in this segment given the density of 
adjacent development. Given there are no streetcar turning 
movements in this segment, the operation of the streetcar 
would not require significant modifications to either the 
street geometry or the signal system. 

Brand to Central Transition 

The transition of the alignment for The bus circulator from 
Brand to Central Avenue is shown as occurring on 
Broadway. For a streetcar operation, other options for 
making the transition should be investigated for the following 
reasons: 

Introducing streetcar turning movements at the 
Brand/Broadway and Broadway/Central intersections 
would likely require a separate signal phase, 
complicating the operation of two of the most critical 
intersections in the City’s core.  

The nature of Broadway between Brand and Central, 
coupled with the necessity of using the inside lanes to 
accommodate turning movements, would exclude 
introduction of a streetcar stop in this segment. 

Assuming that a streetcar alignment on Central would 
utilize the outside travel lanes, the northbound Central 
alignment turning onto eastbound Broadway could not 
be made without reconfiguring Broadway to include 
possible elimination of the left-turn lane from 
Broadway to Central. 

Options for making the transition could include use of 
Wilson or Colorado Streets, or a combination of the 
southbound Brand/Broadway/Central alignment with an 
alternative northbound alignment (see Figure __). A more 
detailed investigation of alternative locations to make the 
transition from Brand to Central would be required including 
a detailed assessment of the impact on the traffic operations. 

Brand at Wilson (looking south) 

Broadway at Brand (looking west) 

Broadway at Orange (looking west at the 
intersection of Broadway and Central) 

Colorado at Orange (looking west) 
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Central Avenue 

South of Broadway Central Avenue is a fairly wide 5-lane arterial with parallel parking on both 
sides. The street has a combination of commercial and residential uses between Broadway and 
the Glendale MetroLink Station. The street functions as a major traffic corridor serving major 
destinations such as the Glendale Galleria, the Glendale Memorial Hospital complex and the 
MetroLink Station. Bus service currently operates the 
length of Central. Given the configuration of the street, the 
preferred location of the streetcar tracks would be in the 
outside lanes, providing station stops via use of curb 
extensions that could double as bus stops. The location of 
stops would need to be carefully evaluated to avoid 
impacting business accesses. This will be particularly 
important in finding suitable locations at key intersections 
such as Chevy Chase Drive and Los Feliz Blvd. 

The character of the street and traffic operations is fairly consistent between Broadway and San 
Fernando Road. Within this segment, it is not anticipated the introduction of a streetcar operation 
would require significant modification of the traffic operations or the current signal system. 

South of San Fernando, the character of Central Avenue 
changes substantially. The street in this section is a two-
lane, two-way street with parallel parking on both sides. 
The street is lined with a combination of 
commercial/industrial and residential land uses. The street 
has a heavy volume of bus service, a result of being a 
primary access route to the MetroLink Station. Given the 
narrow character of the street and the numerous driveways, 
the operation of a streetcar on this short section would 
necessitate a low speed. 

The intersection of Central and San Fernando would 
require special design considerations. In particular, the 
northbound tracks through the intersection would require 
either a substantial modification or complete removal of the 
existing traffic island that houses a portion of the traffic 
signal system that controls movements through the 
intersection.  

Glendale MetroLink Station 

The southern terminus of the streetcar line is proposed to be at the Glendale Metrolink Station. 
This location would facilitate convenient transfers to Amtrak and Metrolink rail services and 
regional and Beeline bus services. An initial review indicates the potential exists to modify the 
current bus circulation area to accommodate a streetcar operation through the station area and 

Central (looking south) 

Central (south of San Fernando) 

Central at San Fernando (Signal island 
requires modification) 
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provide direct transfers between the various services. However, such modifications could be 
relatively expensive and could place some constraints on the bus operations or conversely impact 
some of the auto parking area.  

An alternative that could be implemented at less cost as well 
as less impact on the current functioning of the Metrolink 
Station would be to terminate the streetcar line at the north 
end the station parking lot on the east side of Central. This 
area is currently occupied by a landscaping strip, a sidewalk 
and utility accesses. Although not as convenient as a direct 
cross-platform transfer, with good signage this location 
could function as an effective transfer point (see Figure __). 
Another option would be for the streetcar alignment to turn 
from Central onto Gardena Avenue and terminate with a 
stop utilizing the current on-street parking area on the south 
side of the street as a single-track station (see Figure __). As 
with the other terminal option, this option would offer the advantage of being relatively low cost 
but again would provide a less direct transfer compared to being “on-site”. 

SUMMARY

A review of the proposed alignment for The BUZZ does not indicate there exists a fatal flaw in a 
future conversion to a streetcar operation. Some existing portions of the alignment would benefit 
from exploring and possibly modifying the alignment to better accommodate a streetcar 
operation and, in some cases, to reduce impacts on traffic or adjacent development. The 
following is a listing of some of the elements associated with the implementation of a streetcar 
operation that will require additional study: 

A second option at the north end of the alignment would be to extend the two-track 
option on Stocker west to Concord, avoiding the streetcar turning movements at the 
Pacific/Stocker, Pacific/Glenwood and Glenwood/Concord intersections. 

The design of the transition from Stocker to Brand would require special attention. 

Diagonal parking on Brand could pose a potential conflict. 

The northbound track alignment through the Central/Broadway/Brand intersections is 
complicated and would likely result in added traffic delays.

Alternative locations to make the Brand to Central transition should be explored 

Some modifications would be required at the San Fernando-Central intersection. 

The termination at the Glendale Metrolink Station would require a special design 
assessment; however, there are a good range of options available for a streetcar terminal 
station at this location. 

A critical consideration in the development of a streetcar operation is the need for a 
maintenance facility that has direct access to the selected alignment.  

Central at entrance to the Glendale 
Transportation Center. Potential single-

track terminal station site. 
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Glendale Downtown - 7 - URS Corporation 
Mobility Plan 

It does not appear that Glenoaks Blvd. is a candidate for a streetcar operation given the 
higher operating speeds of the traffic that would lead to possible safety issues at streetcar 
stops.
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WEEKDAY PEAK PARKING OCCUPANCY FOR ENTIRE PUBLIC PARKING SUPPLY ( 1-2PM)
On-

Street 
Non-

Brand1

Brand 
(2)

Lots 1,  
3, 4, 6, 
12, 15, 

173

Lot 
104

Lot 
114 Orange5

Ex-
change6

Market-
place7 Total8

Occu-
pancy

Empty 
Spaces 

Total Spaces 
Available

2079 251 498 62 66 625 694 1124 5399

Spaces Occupied 
at Weekday Peak 
(1-2 PM)

1339 220 321 12 3 97 507 358 2857 53% 2542

SOURCES

1 DSP Occupancy Survey, sum of all streets surveyed in that survey, weekday=Thursday 1-2p, weekend=Saturday 8-9pm
2 Brand Blvd Downtown Parking Survey, 2004 (We do not have hour-by-hour parking occupancy data for Brand, 220 is the average occupancy
3 Downtown Parking Lot Survey 2004-Tuesday 1-2pm (see sheet 2 of this spreadsheet titled “Lot Occup.”)
4 Off-Street Parking Meter Revenue (2004) (This is AVERAGE occupancy based on revenue which is the only occupancy data we have for these 2 

lots)
5 Orange Street Parking Structure Occupancy Survey, Average of 1-2 pm weekday occupancy from Jan/Feb/March 2005 
6 Exchange Parking Structure Occupancy Survey, Average of 1-2 pm weekday occupancy from Jan/Feb/March 2005 
7 Marketplace Parking Structure Occupancy Survey, Average of 1-2 pm weekday occupancy from Jan/Feb/March 2005 
8 It should be noted that according to Tommy Chow and Jano at the City there are 3104 off-street spaces, this chart shows only 3069
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APPENDIX 5D 

Parking Technology Vendors &
Wayfinding Signage Design Firms 

Parking Wayfinding and Occupancy Systems Manufacturers 

MobileParking LLC
Use your cell phone to find the nearest parking in major US cities (based on 
parking garages cooperating with MobileParking). 
6911 Laurel Bowie Rd 
Bowie, MD 20715 
1-800-PARK
www.mobileparking.com/index.html

Misco – Parkman Products
RM #1004, Kayang-Techno Town, 1487, Kayang 3-Dong 
Kangso-Ku, Seoul 157-810, South Korea 
82-02 3663-6161 
www.misco21.com

Walter P. Moore
Parking design engineers. 
11900 West Olympic Boulevard, Suite 750 
Los Angeles, CA 90064 
310-254-1900
www.walterpmoore.com/index.cfm

Spark Parking 
Space counting and parking guidance systems, in addition to other services. 
2588 Mission St, Suite 203 
San Francisco, CA 94110 
415-920-1880
www.sparkparking.com/index.html

Streetline Networks 
Parking occupancy systems and user interfaces (web, cell phone, etc). 
995 Market Street, 16th Floor 
San Francisco, CA 94103 
415-869-8639
www.streetlinenetworks.com
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TCS International 
Directional signage and amount of spaces in addition to parking meters. 
55 Union Avenue 
Sudbury, MA 01776 
978-443-2527
www.tcsintl.com

Multi-Space Digital Meters Manufacturers 

Cale Parking Systems USA, Inc.
Headquarters-Main Office 
21925 Highway 19N 
Clearwater, FL 33765 
Phone: 727-724-1800 
www.caleparkingusa.com

Cale- Oakland Facility 
414 Lesser Street 
Oakland, CA 94601 

Cale-Portland Facility 
1515 SE 9TH Street 
Portland, OR 97214 
Phone: 503-720-6049 

Cubic Parking Systems Inc. 
Cubic Transportation Systems, Inc. 
5650 Kearny Mesa Road 
San Diego, CA 92111 
858-268-3100
www.cubic.com/cts
CubicInfo@cubic.com

Sales Quotations – Spares, Equipment, Consumables 
Customer Service Representative: Bernie Bowling 
(800) 251-1171 Ext. 455 
Parking.Quote@cubic.com

Digital Payment Technologies 
4105 Grandview Highway 
Burnaby, BC V5C 6B4, Canada 
888-687-6822
info@digitalpaytech.com
www.digitalpaytech.com
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Duncan Parking Technologies 
340 Industrial Park Road 
Harrison, AR 72601 
800-338-6226
Duncan@DuncanIndustries.com
www.duncanindustries.com

Lexis Systems Inc. 
Parking division acquired by Cubic Parking Systems (see Cubic contact info 
above).

Parkeon International
40 Twosome Drive 
08057 Moorestown, NJ 
856-234-8000
www.parkeon.com

Photo Violation Technologies, Corp. 
Suite 670-999 West Broadway Street 
Vancouver, BC V5Z 1K5 
Canada
604-628-8694
www.photoviolation.com

Reino Parking Systems 
Australia (International Head Office) 
Reino International Pty Ltd. 
15/39 Herbert Street 
St Leonards NSW 2065, Australia 
61-2-9432-0500
goreino@reino.com.au
www.reino.com.au

USA (USA Head Office) 
Reino Enforcement Technology 
28 Hammond, Suite C 
Irvine, CA, 92618 
949-707-3832
www.reinosolutions.com
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In-Car Parking Meter Manufacturers 

Ganis Smart Park Systems Ltd 
53, Hairusim St., Kenoter Center 
Nes-Ziona, 74066, Israel 
972-8-938-9990
ganismar@netvision.net.il
www.ganis-smartpark.com

Ganis Subsidiary/Affiliates: 
International Systems Ltd Parking (New Zealand) 
Model(s):  Smart Park 
Parkcom AB (Sweden) 
Model(s):  various 

OTI America Inc. 
2 Executive Drive, Suite 740 
Fort Lee, NJ 07024 
201-944-5200
info@otiamerica.com
www.otiamerica.com

Other Parking Meter Firms 

Intellipark
4733 Bethesda Avenue, Suite 400
Bethesda, MD 20814 
301-347-4653
http://intellipark.com/
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Wayfinding and Signage Design Firms 
(Overlaps with Environmental Graphic Design) 

Apple Designs, Inc. 
Contact: John Erhart 
1146 Celebration Blvd 
Kissimmee, FL 
407-566-1416 (for John Erhart in North Carolina) 
Main office: 919-838-4928 
johnerhart@appledesigns.net
www.appledesigns.net

CHK USA (known as Cook Hammond & Kell in the UK) 
Contact: Ed Easton and Rick Wood 
115 S. La Cumbre Lane 
Santa Barbara, CA 93105 
805-682-8900
ed.easton@mapsusa.com
www.mapsusa.com

Cook Hammond & Kell (CHK) 
Whittington House 
764-768 Holloway Road, London N19 3JQ 
44-020-7281-2161
www.chk.co.uk

Forcade Associates 
Contact: Mark Levine 
1626 Payne Street 
Evanston, Illinois 60201 
847-424-1010
mlevine@forcade.net
www.forcade.net

Gensler
2 Harrison Street, Suite 400 
San Francisco, CA 94105 
415-433-3700
www.gensler.com
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Hunt Design 
Contact: Barry Marshall, President 
25 N. Mentor Ave. 
Pasadena, CA 91106 
626-793-7847
info@huntdesign.com
www.huntdesign.com

Karo
Contact: Barry Marshall, President 
308-611 Alexander St. 
Vancouver, BC V6A 1E1 
604-255-6100
barry@karo.com
www.karo.com

Newsom Design 
7906 West 4th St. 
Los Angeles, CA 90048 
323-658-7955
info@newsomdesign.com
www.newsomdesign.com

RTKL Associates Inc.
333 South Hope Street 
Suite C200 
Los Angeles, CA 90071 
213-633-6000
LA-Info@rtkl.com
www.rtkl.com
Selbert Perkins Design Collaborative 
200 Culver Blvd. 
Playa Del Rey, CA 90293 
Contact: Nancy Martinez, Director of Marketing 
310-822-5223
info@spdweston.com
http://selbertperkins.com

Sussman/Prejza & Company, Inc. 
3525 Eastham Drive 
Culver City, CA 90232 
310-836-3939
business@sussmanprejza.com
http://sussmanprejza.com/
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Mechanically-Retractable Bollards – Vendors 

All-in-One Security 
www.all-in-one.co.uk/html/retractable_bollards___posts.html

ATG Access 
www.atgaccess.com/products/automatic-rising-bollards.htm

Automatic Bollard Systems 
www.automaticbollard.com/

Autopa
www.autopa.co.uk/steel_castiron_bollards.php?page=gfc_fixed

Barriers & Bollards 
www.barriersandbollards.com/Automatic_Retractable_Bollards.htm

Cal Pipe Security Bollards 
calpipebollards.com/retrac.htm

Delta Scientific Corp. 
www.deltascientific.com/hs_bollards.htm

Image Bollard 
www.imagebollards.com.au/retractableBollards.aspx

Master Halco 
www.masterhalcosecurity.com/secureMaster/products/retractablebollards.php
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Air Resources Board
California Environmental Protection Agency

P.O. Box 2815, Sacramento 95812

California’s Parking Cash-Out Program

An Informational Guide For Employers

State law requires certain employers who provide subsidized parking for their employees to
offer a cash allowance in lieu of a parking space.  This law is called the parking cash-out
program (Assembly Bill 2109, Katz; Chapter 554, Statutes of 1992).  It was enacted after
studies showed cash allowances in lieu of parking encourage employees to find alternate means
of commuting to work, such as public transit, carpooling, vanpooling, bicycling, or walking.
Parking cash-out offers the opportunity to improve air quality and reduce traffic congestion by
reducing vehicle trips and emissions.  For years, negative tax implications limited the
implementation of the law.  But in 1998, the federal Transportation Equity Act for the 21st

Century (TEA-21) included amendments to the Internal Revenue Code that fixed this problem.

The Air Resources Board is the agency authorized by the Legislature to interpret and
administer the parking cash-out law.  Board staff has developed this informational guide to
help employers determine whether they are subject to the requirements of the law and to
answer questions about implementing a parking cash-out program.

The law does not apply to all employers or all employees.  Employers with over 50 employees
in an air basin designated nonattainment for any state air quality standard must offer a parking
cash-out program to those employees who have the availability of subsidized parking that
meets certain criteria.

The main provision of the parking cash-out law is less than a page long.  But employer parking
circumstances are often very complicated, which can make the law complicated to implement.
Recognizing this, the goal of this guide is to provide a foundation for employers to carry out
the law as it relates to them.

     This guide includes: Page
     Text of the law ...........................................................................................   2
     Information on parking cash-out (question/answer format)

First steps of implementation ...............................................................   3
Employee parking ................................................................................   3
Employee eligibility .............................................................................   4
Cash allowance ....................................................................................   5
Informing employees ...........................................................................   6
Tax consequences ................................................................................   7
Enforcement .........................................................................................   7
Neighborhood parking problems .........................................................   8
Relationship to other transportation demand measures .......................   8
Eliminating subsidized parking ...........................................................   9
Contacts for questions ..........................................................................   9

     Eligibility checklist ....................................................................................   9
     Employer questionnaire ............................................................................. 10
        (to help determine if employer is subject to the law)

March 2002
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Text of Parking Cash-Out Law

§ 43845.  Parking cash-out program. California Health and Safety Code.
(a) In any air basin designated as a nonattainment area pursuant to Section 39608, each
employer of 50 persons or more who provides a parking subsidy to employees, shall offer a
parking cash-out program.  “Parking cash-out program” means an employer-funded program
under which an employer offers to provide a cash allowance to an employee equivalent to the
parking subsidy that the employer would otherwise pay to provide the employee with a parking
space.
(b) A parking cash-out program may include a requirement that employee participants certify
that they will comply with guidelines established by the employer designed to avoid
neighborhood parking problems, with a provision that employees not complying with the
guidelines will no longer be eligible for the parking cash-out program.
(c) As used in this section, the following terms have the following meanings:
(1) “Employee” means an employee of an employer subject to this section.
(2) “Parking subsidy” means the difference between the out-of-pocket amount paid by an
employer on a regular basis in order to secure the availability of an employee parking space not
owned by the employer and the price, if any, charged to an employee for use of that space.
(d) Subdivision (a) does not apply to any employer who, on or before January 1, 1993, has
leased employee parking, until the expiration of that lease or unless the lease permits the
employer to reduce, without penalty, the number of parking spaces subject to the lease.
(e) It is the intent of the Legislature, in enacting this section, that the cash-out requirements
apply only to employers who can reduce, without penalty, the number of paid parking spaces
they maintain for the use of their employees and instead provide their employees the cash-out
option described in this section.

Related Provisions

Sections 17202 and 24343.5, California Revenue & Taxation Code.  Specifies that costs related to a
parking cash-out program may be deducted as business expenses for employers.

Section 17090, California Revenue & Taxation Code.  States that the cash allowance given to
employees must be included in gross income subject to state income and payroll taxes (except any
portion used for ridesharing purposes).

Sections 65088.1, 65089, and 65089.3, California Government Code.  Requires (1) congestion
management agencies to consider parking cash-out when developing and updating the trip reduction and
travel demand elements of their congestion management plans, and (2) requires cities or counties to
grant appropriate reductions in parking requirements to new and existing commercial developments if
they offer parking cash-out programs.

Uncodified language:

The Legislature hereby finds and declares all of the following:
(a) Existing local, state, and federal policies tend to encourage the provision of subsidized parking by

employers.
(b) Subsidized parking creates a strong incentive for employees to commute to work in a single occupancy

vehicle.
(c) Commuting in a single occupancy vehicle contributes to traffic congestion and air pollution.
(d) In Los Angeles and Orange Counties, more than 90 percent of the commuters receive free worksite

parking, but less than 10 percent of employers provide an employee ridesharing or transit benefit.
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Information on the Parking Cash-Out Law

Implementation

How do I determine whether I am subject to the parking cash-out law?

The law applies to employers (public or private) that:
- employ at least 50 persons (regardless of how many worksites);
- have worksites in an air basin designated nonattainment for any state air quality standard;
- subsidize employee parking that they don’t own;
- can calculate the out-of-pocket expense of the parking subsidies they provide; and
- can reduce the number of parking spaces without penalty in any lease agreements.

(See page 10 for a questionnaire designed to help you determine whether you are subject to the
parking cash-out law and that explains the above parameters of the law in more detail.)

When must I implement parking cash-out?  When does the program end?

The law went into effect January 1, 1993, and includes no sunset provision specifying an
ending date to the program.  So the law requires all affected employers to offer a parking cash-
out program until and unless the law is changed.

Where do I start?

1.  Determine which employee parking is subject to cash-out.  (See Employee Parking below.)
2.  Determine which specific employees are eligible.  (See Employee Eligibility, page 4.)
3.  Calculate the appropriate cash allowance for each eligible employee.  (See Cash Allowance,

page 5.)
4.  Inform eligible employees.  (See Informing Employees, page 7.)

Employee Parking

Which employee parking is subject to cash-out?

Employee parking is subject to cash-out if all the following apply:  (1) you subsidize it, (2) you
don’t own it, (3) you can calculate the out-of-pocket amount you pay for it, (4) it is not a
vanpool or carpool space, and (5) if it is leased parking, the lease allows you to reduce the
number of parking spaces without penalty.

Is parking that is included (“bundled”) in the building lease subject to parking cash-out?

If you cannot determine the out-of-pocket expenses of the parking you provide, and you do
not make a discreet payment solely for parking occupied by an employee, which is almost
always the case with bundled parking, the parking is not subject to parking cash-out.
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I am the sole tenant of a leased parking garage.  The lease agreement stipulates that I am
subject to paying for all spaces in the garage.  Is the parking subject to cash-out?

Since you cannot reduce the number of parking spaces without penalty, the parking is not
subject to cash-out.

Employee Eligibility

Which employees are eligible for the cash-out option?

Employees must be offered the cash-out allowance if they are using, or could use, a subsidized
parking space subject to cash-out.  Examples include:  any employee who is currently using a
subsidized space; is offered a subsidized space (now or in the future); or was previously offered
a subsidized space but declined, if a subsidized space is still available to him/her.

(See page 9 for an eligibility checklist.)

What about current carpoolers, vanpoolers, transit users, telecommuters and those who walk
or bike to work?

These individuals are eligible for parking cash-out if a qualifying subsidized parking space for
a single-occupancy vehicle is currently available to them.

NOTE:  Carpool and vanpool spaces are not subject to cash-out.  This means you don’t have to offer six
members of a vanpool an additional pro-rated $15 cash allowance for a $90/month vanpool space.

Can employee eligibility change over time?

Yes.  An employee is eligible for cash-out based on the parking space he/she is offered.  So, an
employee’s eligibility can change if the employee’s parking circumstances change.  Example:

If an employee changes work sites and goes from a subsidized leased parking space to one that is
not eligible (e.g., a space that you own), you are no longer required to offer the employee a cash
allowance.  And vice versa, if an employee changes from parking in an owned space to a subsidized
leased space subject to cash-out, you are required to offer the employee a cash allowance.

I don’t lease parking, but I reimburse my employees for their commute-related parking costs.
Does this trigger cash-out requirements?

Yes, if the parking costs are reimbursed on a regular basis.  If not, then no.  Examples:

You have employees who park regularly in a private garage at a cost of $60/month.  You reimburse
each one the full $60/month.  These employees are eligible for a $60/month cash-out allowance in
lieu of being reimbursed for their parking.

You reimburse employees only for commute-related parking on a sporadic basis related to special
circumstances such as having to work overtime.  The employees are not eligible for a cash-out
allowance because you are not providing a parking subsidy on a regular basis.
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I provide limited subsidized parking to my employees on a daily first-come, first-served basis.  Is
this parking subject to parking cash-out?

To be eligible for parking cash-out, an employee must have the expectation of having a
subsidized parking space, whether assigned or unassigned, in which to park.

If you lease 100 spaces that are available daily to 400 employees on a first-come, first-served
basis, the employees cannot expect to have a parking space in which to park, and would not be
eligible for parking cash-out.

NOTE:  Some employers confronted with a similar situation have changed their parking
policies, assigning one employee to each parking space and offering a cash allowance equal to
the actual cost per space.  Others have chosen to begin charging for the parking.

How much participation in parking cash-out can I expect?

Studies indicate that approximately 12 percent of eligible employees, on the average, will take
the cash-out offer, based on an average parking subsidy of $80 (Shoup 1992, 1997).  Actual
participation at each work site may vary.

What if employees who accept the cash allowance ask for their subsidized spaces back?  
Can employees who don’t take cash-out when initially offered take it later?

The law simply requires you to give employees the parking cash-out option.  Employers may
establish reasonable policies for administering this benefit such as quarterly or semiannual
review.  It is suggested that you make cash-out readily available to employees.  Policies that
require employees to make irrevocable decisions or respond in an unduly short time period are
not compatible with the spirit of the law.

How do employee bargaining agreements fit into the parking cash-out picture?

The cash-out program changes employee benefits and working conditions.  Therefore, most
bargaining agreements will require employers to “meet and confer” regarding cash-out
implementation.  While negotiations with unions may affect parking policies and how
employers go about implementing parking cash-out, a bargaining agreement cannot keep an
employer from implementing the law and must not result in any policies that are contrary to the
law.

Cash Allowance

How much cash allowance must be offered?

The law requires the cash allowance to equal the parking subsidy -- what you pay for the
parking space minus any contribution by the employee.  Commute-related subsidies 
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(e.g., transit pass, ridesharing allowance) may be deducted from the cost of the parking in
determining the amount of the cash allowance.  Some examples:

Cost of parking space - $75/mo.    Employee pays nothing to park.  Cash allowance = $75/mo.
Cost of parking space - $100/mo.  Employee pays $20/mo. to park.  Cash allowance = $80/mo.
Cost of parking space - $65/mo.    Employee does not use space and receives $50 transit pass
(subsidy) from employer every month.  Cash allowance = $15/mo. (if transit pass still provided).  If
the transit pass were increased to $65/mo., the cash allowance would be $0/mo.

Can the amount of the cash allowance change over time?

Yes.  Since the law requires the cash allowance to equal the parking subsidy, if the subsidy
increases or decreases, the cash allowance adjusts to coincide.  Some examples:

Cost per parking space increases $10/month.  You charge your employees an additional $5/month
parking fee.  The parking subsidy has increased $5/month, so the cash allowance also increases
$5/month.
You increase the amount your employees pay for parking by $25/month.  Your cost per parking
space does not change.  The parking subsidy has decreased $25/month, so the cash allowance may
also be decreased $25/month.

How often must I provide the cash allowance? 

The law requires that you simply provide a cash allowance that is equal to the parking subsidy.
The law does not specify how often.  However, providing the cash allowance monthly is the
norm, since most parking and commute-related subsidies and/or charges are on a month-to-
month basis.

I have many work sites with different leased parking rates.  Can I average the cost per space?

Yes.  The law would not prohibit you from averaging the cost of subsidized parking and
providing one uniform cash-out payment.  If you use this method, the cash allowance could
also change over time based on the change in the average cost of subsidized parking.

Informing Employees

How do I inform employees?

Some employees are aware of this law.  Others will be learning of it for the first time.  All need
to know your particular strategies for implementing the cash-out program.  Many employers
have designated an employee, such as their employee transportation coordinator, to be available
to discuss with employees what cash-out means to them.  It is also important to inform
employees in a positive way, such as giving them an example of how parking cash-out can
benefit them and their community -- by adding to their pay check while reducing congestion
and air pollution.

Can I offer cash-out to employees even if the parking is not subject to the law?

Yes.  You may implement cash-out voluntarily.  And this may make sense when: (1) you own
your parking, provide a travel allowance to all employees, and charge a fee for parking at an 
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equal or greater rate than the allowance, thus keeping costs to a minimum; (2) unoccupied
spaces can be used by your patrons; or (3) you lease some parking spaces and thus must offer
cash-out to some, but not all, employees.

Tax Consequences

Is the cash allowance considered taxable income?

Yes.  The cash allowance is considered gross income subject to state and federal income and
payroll taxes.  However, ridesharing subsidies are exempt from state income taxes (Section
17149, Revenue & Taxation Code), and transit or vanpool subsidies up to $100 per month are
exempt from federal income taxes (Section 132(f)(2)(A), Internal Revenue Code).

Can my costs related to cash-out be deducted as an employer business expense? Yes.

Is the tax-free status of transit, vanpool, and parking subsidies at risk by offering them along
with a cash-out allowance?

No.  Federal legislation was enacted in 1998 allowing employers to offer a combination of cash
and tax-free transportation fringe benefits (parking, vanpool and transit subsidies) without
losing any of the tax-free benefits.  (Note:  The cash is still considered taxable income.)  This
new provision in the tax code is often called the Commuter Choice Program or Commute
Benefit Program.  For more information on how to use the new federal tax code provisions to
your advantage, visit the web sites of the Association for Commuter Transportation at
http://tmi.cob.fsu.edu/act/act.htm or the web site of the U.S. Environmental Protection
Agency’s Office of Mobile Sources at http://www.epa.gov/oms/transp/comchoic/ccweb.htm.

Federal and state tax laws are constantly changing.  For current and reliable information, please
contact your tax consultant, the U.S. Internal Revenue Service, or the California Franchise Tax
Board.

Enforcement

Who administers this program?

The cash-out mandate is located in Division 26, Part 5, of the California Health & Safety Code,
which the Air Resources Board is authorized to administer.  However, the parking cash-out
mandate is imposed directly on the employer who must meet the criteria of the statute.  This
type of statute is often described as “self-implementing.”

Are there any penalties for noncompliance?

Violations of provisions in Division 26, Part 5, of the Health & Safety Code, which includes
the parking cash-out law, are subject to civil penalties not to exceed $500 per vehicle per civil
action.  (See Section 43016, Health & Safety Code.)  The Air Resources Board would apply the
civil penalty per vehicle in a parking space subject to the cash-out program.  The focus of ARB
administration of the parking cash-out law would be to facilitate compliance before seeking
civil penalties.
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Neighborhood Parking Problems

What about the potential of spillover parking into nearby neighborhoods?

The law provides that employers may develop guidelines to avoid neighborhood parking
problems.  Employees must comply with these to be eligible for the cash allowance.  Such
guidelines might prohibit cash-out recipients from parking on specific streets or in specific
neighborhoods, or require the recipient to not drive alone to work (e.g., take the bus, carpool,
walk, etc.).

My cashed-out employees need to drive to work occasionally.  To avoid having them park on
neighboring streets, can I set aside a few spaces and reduce the cash allowance proportionately?

This would be a reasonable policy for accommodating employees and avoiding neighborhood
parking problems.  Since you would be subsidizing some parking for their use, you could
reduce the cash allowance proportionately.  (One space set aside for every ten cashed-out
employees would equate to a ten percent reduction in the cash allowance.)

Relationship of Cash-Out to Other Transportation Demand Measures

How is cash-out related to other ridesharing and transportation demand measures?

It is suggested that parking cash-out be incorporated into other trip reduction and ridesharing
incentives.  If alternate means of commuting are made available and affordable through
incentives, employees are more likely to take the cash allowance and not drive solo to work.
Studies indicate that the most successful trip reduction programs tend to combine parking
management and pricing with subsidies for transit, carpooling, and other alternate modes of
commuting.

Can I make commuting by an alternate mode other than driving alone a condition of accepting
the cash allowance?

The law allows for employers to establish guidelines to avoid neighborhood parking problems
(see above).  Requiring employees to participate in some form of verifiable trip reduction
activity would be a reasonable employer policy to avoid such problems.  In fact, many
employers have implemented the parking cash-out program as a commute benefits program and
avoided using the terms “parking cash-out” or “cash allowance,” since the law does not require
use of these designations.

How can cash-out work for employees who commute by an alternate mode on a part-time
basis?

Many employers have developed successful transportation demand management programs by
rewarding part-time, as well as full-time, use of alternate commute modes.  One of the ways
parking cash-out can compliment this type of program is by providing for “shared” parking
spaces.  Just as two employees can team up to carpool and cash-out one parking space, two
employees who use alternate modes on a part time basis can coordinate that use, share one
parking space and cash-out the other.  (Example:  One employee telecommutes on Monday
and Friday, another employee commutes by bus on Tuesday through Thursday.  They share
one parking space and cash-out the other.)
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I have multiple work sites, with some parking subject to cash-out and some exempt.  I wish to
implement a uniform commute cash reward program for all employees based on the amount
of alternate mode use.  How do I ensure compliance with the cash-out law?

You can ensure compliance if your monthly cash reward for full-time use of an alternate
commute mode is at least equal to the average monthly subsidy of your parking spaces
subject to cash-out.

Eliminating Subsidized Parking

What if I discontinue parking subsidies? Is this a way to comply with the law?

Yes.  The law was enacted to help balance existing local, state, and federal policies that tend to
encourage subsidized parking.  So if you stop subsidizing parking, you are no longer subject to
the law.  Studies show that paid parking has about the same impact on reducing solo driving as
providing a cash allowance.

Some employers have balanced employee compensation by replacing subsidized parking with
travel allowances, providing all employees with a choice of how to use their commute subsidy.
Other employers have reduced parking subsidies slightly to help defray the costs of the parking
cash-out program.

Contacts

Who can I call with questions about the parking cash-out program?

You may call the Air Resources Board at (916) 327-2980.  A Board staff person will return
your call within one working day to help you with your questions and concerns.  Written
inquiries should be sent to Air Resources Board, Parking Cash-Out, Transportation Strategies
Group, P.O. Box 2815, Sacramento, California 95812.  Your local air district, ridesharing
organization, or transportation management agency may also be able to answer your questions.

Eligibility Checklist

Determine what parking is subject to cash-out.  Employees are eligible for the parking cash-out
offer if they are currently using the parking or it is available to them.

Parking Employee
(subject to cash-out if all items checked) (eligible if one item checked)

O Subsidized O Is using the parking
O Not owned O Is offered the parking (now or in the future)
O Can calculate how much it costs O Previously offered the parking but declined,
O Not a vanpool or carpool space but parking is still available
O If leased, lease allows the reduction

of parking spaces without penalty
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Parking Cash-Out Program
Employer Questionnaire

Employers answering “yes” to all of the following questions are subject to the parking cash-out
law.  Employers answering “no” to one or more questions are currently exempt.

1.  Do you employ over 50 persons (regardless of how many
work sites)?
- Persons are considered “employees” for purposes of parking cash-

out if they are considered employees for unemployment insurance,
state or federal tax purposes.  (For a legal reference, see the
definition of “employee” in Sections 621 and 621.5 of the Calif.
Unemployment Insurance Code.)

2.  Are any of your work sites located in an air basin desig-
nated nonattainment for any state air quality standard?
- The answer is “yes” if any of your work sites are in a county other

than Lake County.

3.  Do you subsidize employee parking?  
- A “yes” means you pay all or part of the cost of parking for any

employee.

4.  Do you subsidize any employee parking on property that
you do not own?
- Parking spaces owned by employers are exempt from parking cash-

out.
- In most cases a “yes” answer means you subsidize employee parking

that you lease.  But reimbursing an employee on a regular basis for
his/her commute-related parking costs in a lot that you neither own
nor lease is also a parking subsidy subject to cash-out.

5.  Can you calculate the out-of-pocket expense of the
parking subsidies you provide?
- A “yes” answer for leased parking means your parking costs are

separated in your lease agreement, and/or you claimed parking as a
separate itemized business expense on your state or federal tax
returns.

6.  Can you reduce the number of parking spaces in any of
your leases without penalty?
- If reducing the number of parking spaces would cause you to (1)

continue to pay for unused spaces, (2) violate local planning
regulations, or (3) break the lease, then the answer is “no.”  If not,
then the answer is “yes.”

Yes      No
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Santa Monica Parking Cash Out Law

Santa Monica is the only city in California to enforce the state parking cash-out law.  
California’s mandatory parking cash-out law, AB 2109 (passed in 1992) requires certain 
employers who provide subsidized parking for their employees to offer a cash allowance 
in lieu of a parking space. The law applies to employers (public or private) of 50 or more 
employees who lease their parking and who are able to reduce the number of spaces 
they lease without penalty.   

An employer can comply with the cash-out program by offering an employee any of the 
following:

 No parking subsidy 

 A parking subsidy only for carpools 

 The choice between a parking subsidy or its cash value 

 The choice between a parking subsidy or more than its cash value 

 A commuting allowance that can be spent on any form of commuting 

In 1995 Santa Monica integrated enforcement of the state law into its existing 
Transportation Management Ordinance (TMO).  This ordinance, passed in 1993, 
requires new and existing non-residential development employing 50 or more employees 
to reduce employee drive-alone trips.  Every employer has a goal of 1.5 AVR (Average 
Vehicle Ridership).   

To comply, employers must administer an annual employee commute survey, develop 
and submit to the City an Emission Reduction Plan, and pay a Transportation Impact 
Fee.  These plans include marketing strategies and concrete tools and incentives to 
reduce emissions from employee commuting and meet worksite specific emission 
reduction targets.  Those employers in Santa Monica who fall under the purview of the 
State law must implement a parking cash-out program as part of their Emission 
Reduction Plan (ERP).  Failure to do so will result in the disapproval of the employer’s 
ERP.

Santa Monica offers both penalties and incentives to ensure compliance of employers 
with the TMO.  If an employer does not comply with the Transportation Management 
Ordinance (including the parking cash-out provision), the first violation they receive a 
warning notice, every subsequent violation results in a $5.00 fine per employee per day 
and possible revocation of the Santa Monica business license.  On the other hand, if 
employers maintain or exceed their goal of a 1.5 Average Vehicle Ridership (AVR), they   
get a reduction in their annual transportation impact fee: a 40% reduction for meeting the 
goal for one year, and up to a 60% reduction for meeting the goal for 3 consecutive 
years.

Though comprehensive statistics were not available, overall, the Transportation 
Management Ordinance (TMO) has been successful.  For the Transportation 
Management Program as a whole, 75% of employers have met their goal of 1.5 AVR in 
both the morning and evening commute windows (6am-10am and 3pm to 7pm) and the 
city as a whole met the goal of 1.5 AVR in 2006.   

There are 125 companies that are subject to the TMO (they employ over 50 employees).  
20 of these are subject to the parking cash-out provision (they lease their parking and 
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are able to reduce the number of spaces they lease without penalty).  The majority of 
these employ between 50-200 employees.   

According to city staff, on average 15% of employees have opted for the parking cash-
out option when offered.  These employees have primarily used the alternatives of 
carpool and bus.  The parking cash-out provision has worked best for the two major 
business parks and other dense areas where parking is at a premium.  In many of these 
places, where previously there was no incentive to choose alternatives to driving alone 
(or a mere $1/day), employees are now offered $85-100/month.  This significant financial 
incentive has resulted in much higher ridesharing.  City staff also reports that most 
employers do not give up their parking spaces if employees opt for parking cash-out, but 
rather they save the spaces for future employees or for customers. 

According to city staff, employers have not found compliance with the parking cash-out 
provision difficult, mainly because it was simple to integrate into their existing Emission 
Reduction Plans.  The City also provided information seminars and made themselves 
available to speak to management to ease the understanding and integration of the new 
requirement.  Only once has the city had to fine an employer.  When a warning has been 
issued, for the most part employers have complied in the 30-day window or have 
contacted the city to arrange for special circumstances.    

For now, Santa Monica is maintaining their goal of 1.5 AVR in line with the Los Angeles 
Air Basin goal.  If that goes up, they would likely increase their goal as well.   

For more information on this program, visit Santa Monica’s Transportation 
Management Office:
http://santa-monica.org/planning/transportation/abouttransmanagementtmo.html

For the full text of the law and all relevant forms see:

http://santa-monica.org/planning/transportation/tmoformsandinformation.html

Other References:  
State of California Air Resources Board,
http://www.arb.ca.gov/planning/tsaq/cashout/cashout.htm

Evaluating The Effects Of Parking Cash Out: Eight Case Studies, Principal Investigator: 
Donald C. Shoup, University of California, Los Angeles, 9/1/1997.  
http://www.arb.ca.gov/research/abstracts/93-308.htm
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TMA Lloyd District TMA Gresham Regional Center TMA Westside TMA Emeryville TMA
Moffett Park Business and 
Transportation Association Hacienda Business Park South Natomas TMA Burbank TMO

Organization/ Administration

Mission The Lloyd District TMA is an action-oriented association 
working with businesses and public agencies in the 
Lloyd District to enhance the economic vitality of the 
district through improved access and mobility for those 
who work, reside, shop and commute in and to the Lloyd 
District.

To bring together a coalition of local businesses, public 
agencies and citizens dedicated to improving access 
options for employees and customers of the Gresham 
Regional Center (GRC) and enhancing the GRC as the 
economic engine of East Multnomah County.

To serve as a unified business voice in partnership with 
the public sector advocating for and creating balanced 
transportation choices in Washington County, and sup-
porting sustainable economic growth in the region.

To increase access and mobility to, from, and 
within Emeryville while alleviating congestion 
through operation of a shuttle program.

The MPBTA is committed to improving and 
promoting the environmental and economic 
health of the Moffett Park community 
through the development and promotion 
of transportation programs; and through 
mutual cooperation and advocacy for initia-
tives of common interest.

Provide a premiere environment for 
Hacienda’s owners and tenants
To provide a location that fosters creativity, 
productivity and growth
To provide resources that facilitate business
To provide premium service
To provide programs that add value and 
distinction to the development 

The South Natomas Transportation 
Management Association is a non-
profit, mutual benefit corporation 
comprised of employers and develop-
ers in South Natomas. The TMA 
works cooperatively with the greater 
South Natomas community on 
transportation management and air 
quality issues to develop and operate 
successful trip reduction programs 
that help reduce traffic and improve 
air quality in Sacramento.

The Mission of the Burbank TMO is to 
develop, implement and coordinate cost 
effective transportation programs which 
reflect our committment to relieving traffic 
congestion and improving air quality. 
We are dedicated to increasing mobility 
and access to and within Burbank for 
employees, customers, vendors, visitors, 
and residents.

Legal 
Structure

The LDTMA is a 501-(c)(6) non-profit business as-
sociation.  The organization is free standing (i.e. not 
affiliated with another non-profit or organization)

The GRC-TMA is affiliated with the Gresham Downtown 
Development Association (GDDA) a 501-(c)(6) non-profit 
business association. GDDA focuses on the revitalization 
of the downtown through programs and strategies for 
safety, crime prevention, new development and producing 
promotional events.

The WTA is a 501-(c)(6) non-profit business as-
sociation.  The organization is free standing (i.e. not 
affiliated with another non-profit or organization)

Non-profit organization. MPBTA is a 501(c)4 nonprofit organization 
comprised of developers and employers lo-
cated in the Moffett Park area of Sunnyvale, 
California. 

Hacienda Business Park is a non profit, 
mutual benefit corporation.    This is not a 
stand-alone TMA, but they do operate TDM 
programs that support the mission statement.

The South Natomas TMA was 
incorporated in 1989.

The Burbank TMO is a private non-profit 
corporation.

Membership The LDTMA has 60 member businesses representing 
approximately 9,000 employees

GDDA serves 50 member businesses in the downtown.  A 
breakout of those that are GRC-TMA members was not 
available.

The WTA has 30 members (public and private) that 
represent nearly 32,000 employees.

Approximately 200 property owners. 9 businesses, included: Yahoo, Juniper 
Networks, Ariba, City of Sunnyvale, Labcyte, 
Lockheed Martin, Menlo Equities, Network 
Appliance, and Marvell.

Owners of all properties within the develop-
ment must be members (approximately 100 
owners/members).

120 members with 7,500 employees. 120 members.

Board 
Structure

The LDTMA has a 19 member Board of Directors.  The 
goal of the Board is to find Directors who are senior 
managers or higher in their respective organizations.  
The Board serves primarily as the policy making and 
advocacy arm of the organization.  The Board has 
specific positions that are filled.  These include:

Voting positions (16) 
Building Owners (3) 
Large employers (3) 
Small & Medium sized employers (3) 
Public sector employers with offices in the Lloyd 
District (3) 
Neighborhood Associations (2) 
At-Large (2) 
Ex-Officio (non-voting) (3) 
Portland Department of Transportation (1) 
Portland Development Commission (1) 
TriMet (1)

The public sector agencies on the Board determined 
that they were more comfortable as ex-officio members, 
which reduced conflicts between having to vote on deci-
sions that are specific to the LDTMA mission and having 
to represent public interests that are larger than just the 
Lloyd District.  Board membership gives ex-officio Direc-
tors all rights of discussion, persuasion and fiduciary 
responsibility in the oversight of the organization.                                                                                       
     

The GRC-TMA maintains an Advisory Committee, charged 
by the GDDA Board to carry out the transportation priori-
ties of GDDA.  The TMA Advisory Committee takes direct 
responsibility in developing the transportation priority 
plan for the GDDA Board to review and adopt. 
 
The GRC-TMA Advisory Committee is comprised primarily 
of business/employer representatives from within the GRC-
TMA’s service boundary.  The size and number of Advisory 
Committee members fluctuates.  At least two GDDA Board 
members sit on the GRC-TMA Advisory Committee (to 
provide direct report back to the GDDA Board) as does 
one representative each of the Gresham City Council, the 
Gresham Community Development Department and TriMet. 
 
In general, once the annual work plan is adopted, the Ad-
visory Committee works fairly independently of the GDDA 
Board (operating within a set budget and work plan).  
All Advisory Committee members are allowed to vote on 
issues, programs and direction.  Major policy questions are 
generally formulated and evaluated at the Advisory Com-
mittee level, with recommendations forwarded to GDDA 
for lobby and advocacy efforts.

The WTA has an 8 member Board of Directors.  The 
goal of the Board is to find senior level senior managers 
or higher in their respective organizations.  The Board 
serves primarily as the policy making and advocacy 
arm of the organization.  The Board has specific posi-
tions that are filled.  The goal of the WTA is to balance 
public and private sector participation on the Board of 
Directors.  Board positions include:

Voting positions (8) 
Private sector employers (4) 
City of Beaverton, Oregon (1) 
City of Tigard (1) 
Washington County, Oregon (1) 
TriMet (1) 

The TMA Board of Directors, which also serves 
as the official representative of property 
owners for the Business Improvement District, 
determines tax assessment rates as well as the 
level of shuttle service on an annual basis.  

2004-2005 Board of Directors 
 
Chair:  Dan Hoffman, Network Appliance 
 
Vice Chair: Roger van Overbeek, Yahoo! 
 
Secretary/Treasurer: Julie Ford-Tempesta, 
Ariba 
 
Directors at Large: Allana Bindi, Juniper 
Networks 
Brice McQueen, City of Sunnyvale 
Susan Dietz, Lockheed Martin Space Systems 
Company. 
Jane Vaughan, Menlo Equities 
Scott Haywood, Santa Clara VTA (Ex-officio) 
Suzi Blackman, Sunnyvale Chamber of 
Commerce (Ex-officio) 
 
Executive Director: Open

5 members elected in an annual general 
election.  Once elected, they elect the board 
positions (President, Vice-President, Trea-
surer/Secretary, 2 At Large members)

The South Natomas TMA is governed 
by a Board of Directors which elects 
a President, Vice-President, Secretary 
and Treasurer. 

Private.

Staff The LDTMA Executive Director is a contracted position at 
0.50 FTE.  As such, the Executive Director is not an em-
ployee of the LDTMA.  An additional 3.0 FTE (Program 
Director, Program Manager and Office Manager) are on 
staff and employees of the LDTMA.

The GRC-TMA shares its Executive Director with GDDA 
(Gresham Downtown Development Agency).  As such, TMA 
staffing is at 0.50 FTE.

The WTA funds a full time Executive Director and 
(through a regional grant) a part-time events 
coordinator.

1 independent contractor One-Executive Director The Park has 4 staff members:  2 full time, 
2 part time.  Transportation occupies approxi-
mately 1/7 of total staff time.

The TMA is administered by a 
full-time Executive Director and 
a part-time Membership Services 
Manager. 

One Executive Director.
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TMA Lloyd District TMA Gresham Regional Center TMA Westside TMA Emeryville TMA
Moffett Park Business and 
Transportation Association Hacienda Business Park South Natomas TMA Burbank TMO

Committees Besides the Board, the LDTMA has 5 standing commit-
tees charged with carrying out adopted strategic plan 
programs and strategies of the Board of Directors.  The 
LDTMA Committees incorporate approximately 100 
participating members.  It is the LDTMA Board’s goal 
that each committee is chaired by a Board member, 
with committee representatives comprised of mid-level 
managers of the LDTMA’s member businesses.  Standing 
committees include:

Transportation
Marketing/Communications
Bikes
Pedestrian Environment
Transportation Coordinators Forum

The LDTMA also assembles Ad Hoc committees and Task 
Forces as necessary.

•
•
•
•
•

At this point in the GRC-TMA’s evolution, all work 
(program and policy) is done at the Advisory Committee 
level.  As such, the marketing and service delivery efforts 
of the organization have all occurred within the Advisory 
Committee.  The Advisory Committee has broken out into 
Ad Hoc work groups when work loads and timing have 
necessitated this approach.

The WTA doesn’t carry standing committees at this 
time.  Most policy work is carried out by the Board and 
programs and service delivery are developed by staff 
(with Board input and approval)

None. Executive Committee comprised of Board 
members meets every other month.

Personnel Committee (for personnel reviews) 
and Nominating Committee (for annual 
elections).

No existing committees, but in the 
process of forming Financial Policy 
Committee and Strategic Planning 
Committee.

Private.

By-Laws Public. Private. Private. Public.

Major 
Obstacles/
Hurdles in 
Forming the 
TMA?

Early funding was an obstacle.  The major stakeholders 
met early on with no funding (being facilitated by a City 
staff person).  The strength of the TMA at it inception 
was the clear realization by stakeholders of the future 
impact of congestion on their ability to achieve their 
goal for new job growth.  This was an impetus to seek 
funding resources and formalize the stakeholders into 
a TMA.

Finding consensus on the issue of transportation as 
an impediment to future commercial job growth.  The 
Gresham TMA was provided a three year funding grant by 
the regional government to cover formation expenses.  By 
the third year, a private source of funding needed to be 
established.  Because Gresham is a suburban downtown, 
it was initially difficult to get stakeholders to agree that 
reducing parking demand, commute trip reduction and 
transit planning/support were key economic development 
goals. 

The WTA boundaries include an entire county (i.e. 
Washington County) and, therefore, it was difficult for 
the WTA to find consensus among businesses on a fo-
cused transportation program that would have general 
benefits for businesses.  As a result, the WTA is primar-
ily focused on regional and state wide transportation 
advocacy more than specific program delivery services 
(i.e., bike, walk and transit pass programs).

Formed in the late 90’s when CALTRANS was 
financially supporting the formation of TMA’s, 
no major hurdles were presented.

1. Funding.  2. Getting people on-board 
with original concept.  Both of these hurdles 
were successfully addressed.

Part of Business Park, so no TMA issues in 
forming.

New Executive Director has limited 
institutional knowledge about start-
ing of TMA.

Regulatory Requirements

Voluntary 
or Required 
Membership

Voluntary Voluntary Voluntary City requires property developers to join the 
TMA as part of development agreements.  

Voluntary. Mandatory City of Sacramento has designated 
the TMA as the delivery mechanism 
for mitigation measures for 
developers’ approvals.  For any of 
these developers, membership is 
mandatory.

Mandatory membership of select employers

Who is 
Required to 
Join TMA?

No requirements.  Open to building owners, employers 
and developers as well as public agencies.

No requirements.  Open to building owners, employers and 
developers as well as public agencies.

No requirements.  Open to building owners, employers 
and developers as well as public agencies.

Developers are required to join, however, 
additional members volunteer to participate 
in the benefits.

N/A All property owners (not necessarily business 
owners).

Building owners and tenants must 
join in support of the mitigation 
measures for project approval.  
Additional members may volunteer 
to join.

All employers with more than 25 employ-
ees in the Media District or downtown 
areas.

Is There a 
Target Trip 
Reduction 
Goal?   

Trip targets are set for 2015.  The goals are set as mode 
split goals.  2015 targets are:  42% transit, 10% bike, 
5% walk, 10% rideshare and 33% drive alone.

No formal trip reduction targets have been adopted. The WTA focuses on the State of Oregon’s Employee 
Commute Options (ECO) Rule that establishes a 10% 
commute trip reduction goal for all businesses in 
the Portland Metropolitan Area with more than 50 
employees.

No. Up to 2 years ago, each company had a trip 
reduction goal set by the city, then the City 
increased the goal for each new project.  
Now there is a specific goal for the complete 
park with a trip reduction goal of 20% trip 
reduction for new projects.

Drive Alone Target = less than 70%.  Con-
gestion Target = Reduce peak hour vehicle 
trips by 45%.

City ordinance encourages a 35% 
trip reduction goal.

38% below base rates (determined by ITE 
trip generation rates) by 2010.

How is 
Progress 
Monitored?

An annual commute trip survey of district employees.  
The survey covers approximately 6,000 of the districts 
20,000 employees.

Annual reporting to both the Board of Directors and to the 
regional government.

Annual reporting to both the Board of Directors and to 
the regional government.

N/A Annual surveys and reports. Drive Alone Target is measures through City 
of Pleasanton random surveys and US Census.  
Congestion target is not measured.

Not monitored. Annual survey.

Penalties if 
not Achieved?

None None None N/A Penalties are assessed on a case by case 
basis, and are higher than the cost of creat-
ing a trip reduction program.

These targets are not mandatory, so no 
penalty if not achieved.  The Park believes in 
the goals and wants to maintain good faith 
with the City, plus the programs are popular 
with tenants

No penalties. If goals are not met, employers are 
required by City to work with TMO to 
develop a TDM and trip reduction plan. 
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TMA Lloyd District TMA Gresham Regional Center TMA Westside TMA Emeryville TMA
Moffett Park Business and 
Transportation Association Hacienda Business Park South Natomas TMA Burbank TMO

Financial Information

Fee 
Structure/
Basis

No fee. No fee. Membership dues range from $5 to $10 per employee 
(based on the package of services a business desires 
to receive).  Membership dues are capped at $15,000 
for any member.  The City of Beaverton, City of Tigard 
and Washington County pay dues at the same rate as 
private sector members.  

Funded through property-based improvement 
system based on the square footage of com-
mercial property.

Fees start at $10 per employee for new 
members, but fees are flexible to accom-
modate new members.  Founding members 
pay at a sponsorship level (approx. $25,000 
per year) which gives them a seat on the 
Board.

Annual membership dues are assessed in 
levies per acre.  

Membership dues.  For developers, 
dues based on unleased square feet.  
For tenants, dues based on rentable 
square feet (higher rate).

Membership dues: $18/employee.

Other 
Funding 
Sources

The LDTMA derives its funding from the following 
sources:

Business Improvement District (private sector 
contribution of $90,000)
Parking Meter Revenue from the District (City of 
Portland contribution of $75,000)
A commission from the sale of transit passes (TriMet 
contribution of $40,000)
Regional grant (Metro regional government contribu-
tion of $25,000)

•

•

•

•

Business Improvement District: A portion 
of the larger GDDA BID is directly allocated to the TMA.  
During the last renewal of the BID, the BID formula was 
specifically calculated to show funders the percentage 
breakout of their assessment going to the TMA and that 
going to GDDA for more general economic development 
purposes.

Annual city of Gresham Contribution:  
The City of Gresham makes an annual contribu-
tion to both the TMA and to GDDA as a matching 
contribution for the private sector’s BID investment.                                                                  
Regional Grant Funding

The organization also receives CMAQ grant funding 
through METRO, the regional government                                                                                   

None. City of Sunnydale originally funded the 
organization’s feasibility study and 
provided a startup contribution.  Now, the 
City pays a membership rate as they have 
offices in the Park.

No. CMAQ funds through SACOG. None. 

In-Kind 
Services? 

The LDTMA receives free office rent from a local develop-
ment company.

No. Free overhead/rent.  Office of the Board 
chair hosts the Executive Director’s office 
for that 2 year period.

No. No. No. 

Annual 
Operating 
Budget

The LDTMA maintains an annual operating budget of 
approximately $230,000.

The annual operating budget of the GRC-TMA is approxi-
mately $75,000.

The WTA’s annual operating budget is approximately 
$150,000.

$1.5M $125,000 per year. Total Park budget = $2M annually.  Trans-
portation program = $140,000 annually to 
subsidize the shuttle and maintain shelters, 
signage, etc.  Additional cost of staff time not 
included in these costs.

Private. Private.

TMA Programs/Strategies

Major 
Programs 

LDTMA PASSport annual transit pass program.
Commuter Connection Transportation Store
District bike locker program
District pedestrian infrastructure fund
Policy & Advocacy
14 annual district outreach and educational events

•
•
•
•
•
•

Advocacy for downtown transportation issues.
Assisting businesses to comply with State ECO Rule 

•
•

Transportation Policy and Advocacy
Annual Carefree/Carfree event
ECO employer assistance 

•
•
•

Shuttle bus service, information and referral 
services.

Guaranteed Emergency Ride Home; 
Transportation Consulting; Advocacy for 
local and regional transportation projects 
and commute services that affect companies 
and employees; Employee Commute Survey; 
Network of Commute Coordinators

Free shuttle connecting the Park to regional 
rail (BART and ACE), plus circulator, and 
interregional bus services. Connections and/or 
coordination include:  Dublin/Pleasanton sta-
tion, Tri-Delta Transit, San Joachin Regional 
Transit, Modesto Express, and Contra Costa 
County Connections. Additional services 
include Guaranteed Ride Home; Regional 
Rideshare; Bicycle Coordination  Currently 
working on a TOD program to add more 
residential units within the park.

Subsidized regional transit passes; 
Amtrak subsidy; Emergency Ride 
Home Program; Network and 
monthly programs for Employee 
Transportation Coordinators; Bike 
Users Group (benefits include: 
bi-monthly lunches with informative 
programs; bike forums and safety 
training; Bike to Work Day breakfast 
and activities; and bike subsidies, 
when available); Rideshare Express 
(regional carpool database); 
advocacy, and communication.

Free shuttle service for all members
Demand responsive shuttle for in-city 
employees
Employee education and training 
Ridematching Services 
Commuter discount coupon book
Guaranteed ride home
One-fare taxi program
Home-to-work taxi program
Marketing and Promotional Materials 
Membership Resource Center 
Inform, educate and involve member 
companies in regional policy issues

•
•

•
•
•
•
•
•
•
•
•

Which 
are most 
successful 
and why?

Each program has been very successful and supported 
by results from the annual district survey.  The transit 
program is successful because businesses purchasing the 
program for their employees receive (a) a business tax 
credit for the purchase and (b) a discount on the price 
of the pass.  The Bike program is successful because of 
the coordination of the program through the Bike Com-
mittee, the availability of secure bike lockers and the 
ability to manage all the services through the Commuter 
Connection Transportation Store.

The GRC-TMA has been most successful in advocating with 
developers to better plan and coordinate their develop-
ments to support reduced auto trips. The tie between 
the GRC-TMA and the Gresham Downtown Development 
Association allows for close coordination of transportation 
priorities at the front end of development.

The WTA’s annual Carefree/Carfree event is now being 
expanded to become a regional event, focusing on 
challenging businesses and employees to try alternative 
modes during September of each year.  Competitions 
and prizes are awarded.  The event has grown in scale 
and popularity largely because of the partnership the 
WTA has established with the regional government to 
expand marketing, communication and outreach for 
the event.

Shuttle bus service provided 973,000 rides 
last years.  This is successful because it’s a 
good service, free to users, and dependable.

1) Network of Commute Coordinators 
and 2) Advocacy/lobbying to maintaining 
transit services to the Park.  Coordination of 
many companies provides a greater impact 
than the sum of the parts.

Bus services are most successful, especially by 
employees who live nearby and use the routes 
to go to more than work locations.

Subsidized transit pass, because 
their progressive workforce desires 
transit.

Private.
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TMA Lloyd District TMA Gresham Regional Center TMA Westside TMA Emeryville TMA
Moffett Park Business and 
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Benefits to 
TMA

Free-standing organization - autonomous
Very clear mission and organization is mission driven
Clear standards/guidelines for operating, policy 
development and program delivery
Safe forum for participation of Board Directors
Legal standing
Clear lines of authority between Board, committees 
and program delivery services

•
•
•

•
•
•

Shared use of staff and office space, therefore maximiz-
ing resources (which benefits both GRC-TMA and GDDA)
Can be a format that is used as a transition from TMA 
formation to formal free-standing TMA organization
Quick means to get programs and services up and 
going.
Regular forum for private and public sectors to convene

•

•

•

•

Free-standing organization – autonomous
Very clear mission and organization is mission 
driven
Clear standards/guidelines for operating, policy 
development and program delivery
Safe forum for participation of Board Directors
Legal standing 
Clear lines of authority between Board, committees 
and program delivery services

•
•

•

•
•
•

The TMA provides an easy way to pool 
resources and make more efficient use of 
collective funds.

Excellent support by original members. Support from owners, residents, tenants, 
and City.

SNTMA is an innovative organization 
willing to try new things and be 
creative in their approach.

Very cooperative relationship with part-
ners:support from larger employers and 
City staff.  Productive 3-way partnership.  

Limitations 
to TMA

Decision-making may take time because of process, but 
this can be mitigated through Executive Committee, if 
necessary.

There is not a clear delineation of final authority between 
Advisory Board and GDDA Board.

Less focused on policy, emphasizing programs and 
services
May limit fundraising capabilities because of competing 
needs of parent organization
The lines of authority between Board, committees and 
program delivery services is less clear than in LDTMA 
or WTA model

•

•

•

Decision-making may take time because of process, 
but this can be mitigated through Executive Com-
mittee, if necessary.
Equal representation of public and private sector 
(at Board level) may limit ability to recruit private 
sector Board members.

•

•

People outside of the user group frequently 
want the service to expand to do more than 
shuttle’s mission. If it has to be all things to 
all people, it will not be enough for it’s core 
responsibility.

1) Funding.  2) Membership because it’s 
voluntary.  New businesses tend to join (es-
pecially smaller ones that don’t have staff 
to fill these functions), but older companies 
tend not to see a compelling reason to join.

More funding would allow them to provide 
more routes, services, and frequency.  More 
front door service is hoped for, after the TOD 
plan is implemented, provided it includes a 
financial entitlement.

Social Marketing:  How to tailor 
programs to individuals.

It is sometimes difficult to leverage the 
compliance of smaller employers.

Contact & 
Website

www.lloydtma.com. Rick Williams, (503) 236-6441. www.gdda.org/transit.htm.  Kathy Everett, Executive 
Director, 

www.wta-tma.org. (503) 617-4844 www.emerygoround.com.  Wendi Silvani (510) 
465-0724.

http://www.mpbta.org. Jennifer Pedon 
408-742-2148

www.hacienda.org and www.tod.hacienda.org. 
James Paxson, 925-734-6510

http://www.southnatomastma.
org. Ken Loman, Executive Director, 
916-646-0928

http://www.btmo.org, JJ Weston, Executive 
Director, (818) 953-7788
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Case study – Boulder, Colorado

Boulder’s public garage wrapped in retail and office

Introduction
Boulder’s downtown business district, having 
recovered from near-death in the 1970’s, today 
comprises some 700 businesses and more than 
7,500 employees. Faced with a shortage of park-
ing for customers, the city developed a program 
that combines restrictions on downtown park-
ing with aggressive demand management. These 
initiatives have been introduced through a special 
district – the Central Area General Improvement 
District (CAGID), which was established in the 
1970s. The Board of CAGID, which makes the 
final decisions on issues such as new parking 
construction, is comprised of the City Council. 
However, considerable power over decisions such 
as parking charges is held by the Downtown Man-
agement Commission (DMC), which is made up 
of local businesses and property owners, although 
its actions are subject to City Council review.1

The program was set up in conjunction with the 
design of the Pearl Street pedestrian mall. The in-
tention was to provide parking on a district-wide 
basis on the periphery of the mall, avoiding the 
need to provide on-site parking for each business. 

� For more details, see Boulder Municipal Code, Title 2,
Chapter 3-5.

It was seen as a tool for economic revitalization 
and promoting a good pedestrian environment, 
with the two going hand in hand.

Key characteristics include a desire to create a 
walkable, vibrant community, with a focus on 
a high quality of life. In addition, Boulder (at 
least at present) is dependent on bus transit to 
meet its public transportation needs. It should 
be noted that Boulder had very little transit at 
the time that CAGID was established; bus ser-
vice improvements have arrived subsequently. 
The City of Boulder has a population of around 
96,000 people. 

Parking Tools
Boulder is most notable for its integrated ap-
proach that allows CAGID to invest in the opti-
mum mix of transit, demand management and 
parking supply to improve downtown access. The 
following specific parking strategies have been 
employed in Boulder:

No parking requirements. The City has 
no parking requirements for non-residential 
uses within the CAGID area. Developers 
are allowed to build as much or as little 
parking as they choose, subject to design 
standards in the zoning code, and to man-
age it as they see fit. If they choose to build 
less parking, they can purchase permits for 
public lots and garages from the DMC for 
resale to their employees. This is usually a 
much cheaper strategy than building park-
ing on-site. Public garage permits cost $213 
per quarter ($852 per year), and surface 
lot permits (for which there is a waiting 
list) cost $134 per quarter ($536 per year). 
Residential minimum parking requirements 
are set at one space per unit, although these 
have had little impact since developers have 

•



6D-2 | GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 6D

tended to provide two spaces per unit given 
market demands.  

Funding of public parking. Shared 
public parking facilities are constructed and 
operated by CAGID, and funded through 
CAGID’s general obligation bonds. This 
debt is supported primarily by revenue 
from parking charges (including meters), 
and secondarily by property and other taxes 
paid by property owners (providing 16% of 
revenue). The DMC currently manages 202 
spaces in non-metered surface lots, 2,209 
spaces in five structures, and 871 metered 
spaces, 61 of which are in a surface lot 
(2004 figures).

Demand management.  On-street meter 
revenue is used to provide all employees 
with benefits such as a free universal transit 
pass (called an Eco-Pass); Guaranteed Ride 
Home; ride-matching services; bicycle 
parking; and a number of other benefits. 
In 2002, these programs cost just under 
$325,000 (Figure 4-1).2 This focus was 
prompted by the reality of limited street 
capacity to handle more traffic, and simple 
economics. “CAGID realized that the 
economics of parking garages are dismal,” 
according to James Bailey, a former planner 
who helped establish the system. The DMC 
determined that demand management was 
a cheaper strategy than building new park-
ing alone. These TDM programs are not 
directly managed by CAGID, but through 
the City’s Downtown and University Hill 
Management Division.

Curb parking. All downtown parking 
meter revenue – more than $1 million per 
year – is transferred to CAGID from the 
City’s General Fund. This responsibility, 
together with the fact that local businesses 
and property owners comprise the DMC, 
gives it a strong incentive to create new 
curb parking. One of its first moves was 
to create more curbside, metered park-
ing through converting parallel spaces to 
diagonal.

�	 	Eco-Pass	costs	were	projected	to	rise	significantly	from	
$257,550 in FY2002 to $320,000 in FY 2003 and 2004.

•

•

•

Parking garage design. Boulder’s 
original concept, which has largely been 
implemented, was to begin with surface 
lots, and transition to structured parking 
as downtown grew. All DMC-run garages 
are mixed-use. For example, the new garage 
at 15th and Pearl Streets is wrapped in 
street-level retail and second-floor offices on 
two sides. The garage has received several 
design awards from architectural, plan-
ning and parking institutes, including a 
Charter Award from the Congress for the 
New Urbanism. The Zoning Code also has 
specific design requirements for downtown 
parking, which must be wrapped in retail, 
restaurant or other pedestrian-oriented 
uses for a depth of 20-30 feet on the first 
floor. Parking must also be wrapped on the 
second floor, although this may be with 
any permitted use and the required depth is 
lower.3

Reduced parking requirements.
Outside of the CAGID area, the City has 
also experimented with lower, more flex-
ible parking requirements in mixed-use 
districts. A single parking requirement for 
all non-residential uses allows the use to 
change freely. For example, an office use 
can be converted into a restaurant, without 
the barrier of having to add new parking. 
There are also low parking requirements for 
residential uses in many parts of the city. 

Residential Permit Parking (RPP).
Neighborhood Permit Parking initiatives 
have been introduced to prevent overspill 
parking from commuters trying to avoid 
parking restrictions and charges downtown. 
Commuters are eligible, however, to buy 
on-street parking permits for $60 per quar-
ter – another example of the integration of 
on-street and off-street management. Com-
muter permits are limited to four per block 
face, on blocks where average occupancy 
is lower than 75%. This RPP program is 
designed to be revenue neutral, and so 
commuter fees cross-subsidize low annual 
resident fees of $12 per year (Figure 4-2). 

3 See Boulder Municipal Code, Title 9, Chapter 3.4-21.

•

•

•
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Sophisticated enforcement is used, with 
license plates entered into a handheld de-
vice, meaning that motorists cannot evade 
the restrictions by simply moving their cars 
every few hours.

Discounted validated parking. Down-
town businesses can bulk-purchase meter 

•

tokens or validated stamps, in order to offer 
free parking to their customers. A common 
practice in many downtowns with park-
ing charges, it avoids the risk of customers 
turning to other retail destinations in order 
to avoid parking charges.

Figure 4-1 CAGID Revenue and Expenditure, 2002
Revenue
Taxation	(inc.	property/owner/TIF	tax) $775,293
Short Term Fees $925,757
Long Term Fees $1,302,507
Meter Revenue* $1,026,820
Meterhood and Tokens† $106,777
Interest $70,751
Rental	Income $380,766
Mobility	Center	Grant $84,969
Miscellaneous $25,779
Total Revenue $4,699,419
Expenditures
Parking Operations $737,928
Major Parking Maintenance $50,569
Downtown	&	University	Hill	Management	Division** $924,565
Eco-Pass Program $257,550
Major Maintenance to Pearl Street Mall $942,158
Debt Service $1,964,028
Other Expenditure $159,560
Total Expenditure $5,036,358

*	 Meter	revenue	is	transferred	from	the	City’s	General	Fund.
†	 Meterhoods	are	paid	for	by	contractors,	special	events,	utility	companies,	etc.	to	use	a	curb	parking	space.	Tokens	are	

purchased	by	businesses	to	provide	parking	validation	for	their	customers,	or	others	who	prefer	tokens	to	quarters.
**	 Includes	all	costs	that	are	not	directly	related	to	parking	facility	and	meter	maintenance	and	revenue	collection.	Includes	

$392,000	for	personnel,	$65,000	for	Transportation	Demand	Management,	and	$62,000	for	planning	for	a	new	structure.
Source:	City	of	Boulder.

Figure 4-2 Boulder Neighborhood Permit Parking Program Revenue and 
Expenditure, 2002

Residential Permit Sales $26,395
Commuter Permit Sales $69,936
Citation Revenue $239,231
Administrative	Costs	(excluding	enforcement) $70,027

Source:	City	of	Boulder.	Staff	estimate	that	Neighborhood	Parking	Program	enforcement	accounts	for	60%	of	the	City’s	
enforcement	resources	(11	officers)	while	generating	13%	of	citation	revenue



6D-4 | GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 6D

Impacts of Parking Policies
Development Feasibility
Initially, developers and property owners were 
skeptical of the proposals to create CAGID, but 
according to local planners and developers, they 
have been convinced by its success in catalyzing 
economic development. According to James 
Bailey, a former planner who helped establish the 
system: “In the 1970s, downtown was dying. They 
had to do something. This was a pretty pragmatic 
approach.”

Already, rapid growth has brought Boulder 
close to the population and employment lev-
els that in 1996 were projected for 2020. The 
downtown pedestrian-oriented “Pearl Street 
Mall” has tripled in length in the past decade, as 
automobile-oriented parcels at either end have 
been redeveloped. There are numerous examples 
of new developments that have taken place in 
recent years, such as the 300,000 square foot 
One Boulder Plaza. Pearl Street is one of the best 
examples of a successful pedestrian mall in the 
United States.

According to local planners, a small mixed-use 
zone on East Pearl Street, close to the city’s down-
town, was established in the 1980s but barely 
used for more than a decade, at least partly due 
to high parking requirements. A reduction in re-
quirements adopted in 1997 to one space per 400 
square feet of non-residential development (one 
space per 500 square feet if commercial makes up 
less than 50% of the development) has been a key 
to encouraging recent development.

Traffic and Parking 
According to the Downtown Management Com-
mission, there has been an increase in available 

parking, partly due to the construction of new 
garages, but also due to more employees taking 
transit.

Any decision to build new parking is based on 
feasibility studies demonstrating the need for 
additional supply, highlighting the importance of 
adopting guidelines that can be used to determine 
when new parking is needed.

Commuting in multiple occupancy vehicles 
increased from 35% in 1993 to 47% in 1997. 
According to the DMC, the Eco Pass program 
alone has reduced commuter parking demand by 
850 spaces, the DMC states.

While new development is not required to incor-
porate on-site parking, some projects have done 
so due to market demands – but only to the point 
where it is economic. At the 400,000 square foot 
One Boulder Plaza, for example, two stories of 
underground parking are provided, equivalent 
to 1.2 spaces per 1,000 square feet. However, site 
constraints meant that about half the parking for 
employees is provided off-site through CAGID. 
The cost to the individual of these off-site permits 
is about $50 per month cheaper per employee.

According to City staff, the Neighborhood Permit 
Parking program has also had success in prevent-
ing spillover and ensuring space is available for 
residents. At the same time, the sale of commuter 
permits has contributed to the efficient use of 
curb space.

References
Interviews and e-mail correspondence with local 
developers, planners, and CAGID staff.

City of Boulder (2003), Transportation Master 
Plan. Approved by City Council September 16, 
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City of Boulder (2004), 2004-05 Approved Bud-
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excellence in mixed-use design,” New Urban News,
December 2003.

US Environmental Protection Agency (undated), 
Downtown Boulder. Best Workplaces for Commuters 
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boulder.htm
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GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 7A | 7A-5

Parking Revenue from Downtown Glendale Parking Lots 

LOT NO NO. METERS RATE ANNUAL
REVENUE OCCUPANCY Revenue if meters were 100% 

occupied*
� 58 0.� $��,��7.90 �8% $6�,�75.20
2 57 0.5 $��,77�.55 57% $77,976.00
� 65 0.5 $�9,�58.75 56% $88,920.00
� 8� 0.� $�9,968.00 �5% $88,6�6.�0
6 ��7 0.5 $��7,�80.80 86% $�60,056.00

10 62 0.5 $16,190.55 �9% $8�,8�6.00
11 66 0.4 $3,348.50 5% $72,2�0.�0
�2 �� 0.� $5,050.80 ��% $�6,��5.20
�5 25 0.5 $�2,95�.�5 �8% $��,200.00
�7 �5 0.5 $�5,728.�5 7�% $6�,560.00

TOTAL $365,689.55

* Used Only to Calculate Occupancy Rate

                      do not have to feed the parking meters while visiting the ARC.

LOT NO NO. METERS RATE ANNUAL $$ OCCUPANCY
Revenue if meters were 100% 

occupied*
� 58 0.5 $��,28�.92 �8% $79,���.00
2 57 0.6 $5�,��5.58 57% $9�,57�.20
� 65 0.6 $59,75�.2� 56% $�06,70�.00
� 8� 0.5 $�9,86�.60 �5% $��0,808.00
6 ��7 0.6 $�65,�77.79 86% $�92,067.20

10 62 0.6 $�9,��8.05 19% $�0�,779.20
�� 66 0.5 $�,5��.�0 5% $90,288.00
�2 �� 0.5 $6,�20.�6 ��% $�5,���.00
�5 25 0.6 $�5,595.20 �8% $��,0�0.00
�7 �5 0.6 $5�,665.28 7�% $7�,872.00

TOTAL $442,846.22

$77,156.67 * Used Only to Calculate Occupancy Rate

LOT NO NO. METERS RATE ANNUAL $$ OCCUPANCY 100% REVENUE*
� 58 0.5 $��,28�.92 �8% $79,���.00
2 57 0.75 $66,669.�8 57% $��6,96�.00
� 65 0.75 $7�,692.80 56% $���,�80.00
� 8� 0.75 $7�,795.�0 �5% $�66,2�2.00
6 ��7 0.75 $206,�72.2� 86% $2�0,08�.00

10 62 0.75 $2�,�72.56 19% $�27,22�.00
�� 66 0.5 $�,5��.�0 5% $90,288.00
�2 �� 0.5 $6,�20.�6 ��% $�5,���.00
�5 25 0.75 $�9,�9�.00 �8% $5�,�00.00
�7 �5 0.75 $68,���.60 7�% $92,��0.00

TOTAL $559,744.56

$194,055.01 * Used Only to Calculate Occupancy Rate

Lot 10 and 11: Adult Recreation Center ("ARC") visitors with "SR" parking permits

Projected Annual Revenue Increase
with Proposed Meter Rate Change

Projected Annual Revenue Increase
with Proposed Meter Rate Change

Off-Street Parking Meter Revenue (2004)

(Projected Revenue with Meter Rate Increases - City Staff Estimate)

06/17/05
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Case Study: Pasadena’s Development Impact Fee 
Pasadena’s Transportation Impact Review: Current Practice & Guidelines (2005) begins, “The 
following guidelines support Pasadena’s vision of creating ‘a community where people can 
circulate without cars’.” The vision relies upon an integrated and multimodal transportation 
system that provides choices and accessibility for everyone living and working in the City. Key 
strategies to achieve this vision promote non-auto travel including public transit services, parking 
strategies, bicycle facilities, and pedestrian components that are well coordinated and connected 
with a larger regional transportation system.”  

As part of an overall strategy to reduce traffic, the City of Pasadena considered a wide range of 
mitigation measures, including regulatory reforms. One of these was to institute a Transportation 
Impact fee, similar to those already adopted in Palo Alto, Santa Cruz, and Redwood City. 

Development Impact Fees 
Developers must mitigate the increase in traffic caused by their development. Mitigation 
measures are required when level of service at any study intersection or on any street segment 
exceeds thresholds contained in the guidelines. If mitigation reflects trip reductions predicted as 
a result of implementing required Transportation Demand Management (TDM) measures, an 
approved report must be submitted substantiating such mitigation. 

Trip and parking generation for any new development are two critical inputs in a traffic impact 
analysis. According to the guidelines, trip generation for new development should primarily be 
determined by the Institute of Transportation Engineers (ITE) Trip Generation, current edition. 
Other trip production rates can be used if approved by the Department of Transportation.  In 
addition, trip credits can be given to certain uses located on major corridors and/or within the 
Transit Oriented District (TOD). These trip discounts are determined on a case by case basis and 
must be consistent with the City’s current practice. Any adjustments to standard rates, such as for 
special uses, mixed uses, high transit use, or pass-by trips must be approved by the City Traffic 
Engineer.

City of Pasadena’s City Council adopted in July 2006 the Traffic Reduction and Transportation 
Improvement Fee, a new development fee that will fairly and accurately charge for new 
transportation infrastructure and facilities required to accommodate new development. The Fee 
has been structured to implement the Four Major Mobility Element Objectives: 

Promote a livable and economically strong community 

Encourage non-auto travel 

Protect neighborhoods 

Manage multimodal corridors 

About half of the revenues from the Fee will be used to fund seven key intersection 
improvements and two street extensions identified in the Mobility Element as well as 
improvements to manage traffic on designated multimodal corridors as specified in the Mobility 
Element.  The remaining half of the funds collected through the Fee will be used to improve the 
local transit service, ARTS, thereby further encouraging non-auto travel throughout the City. The 
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funds will be distributed between higher annual operating costs over the coming 9 years, 10 new 
buses, 5 new Dial-A-Ride vans, bus stop improvements, transit ITS, and the construction of a 
new transit maintenance facility/bus yard. See Figure 1 below. 

Figure 1 Transportation Improvements Included in the Fee Calculation 

The Fee replaces the existing New Development Impact Fee, which was a single fee of $3.22 per 
square foot of net new industrial, office and retail development. These have been adjusted to 
better reflect the traffic impacts from various uses, and are now: 

$3.10 per net new square foot of industrial use 

$3.72 per net new square foot of office use 

$8.62 per net new square foot of retail use 

$2,480 per net new residential unit 

There is also an incentive for developers to construct for sale or for rent affordable housing units 
by offering a 50% discount on the Fee. Affordable housing units built on-site, per Title 17.42 of 
the Municipal Code, will receive a 75% discount on the Fee. Workforce housing units are 
offered a 50% Fee discount when at least 15% of the development is within the price range of 
121-150% of the Average Median income for Los Angeles County; and 35% Fee discount when 

funds will be distributed between higher annual operating costs over the coming 9 years, 10 new 
buses, 5 new Dial-A-Ride vans, bus stop improvements, transit ITS, and the construction of a 
new transit maintenance facility/bus yard. See Figure 1 below. 

Figure 1 Transportation Improvements Included in the Fee Calculation 

The Fee replaces the existing New Development Impact Fee, which was a single fee of $3.22 per 
square foot of net new industrial, office and retail development. These have been adjusted to 
better reflect the traffic impacts from various uses, and are now: 

$3.10 per net new square foot of industrial use 

$3.72 per net new square foot of office use 

$8.62 per net new square foot of retail use 

$2,480 per net new residential unit 

There is also an incentive for developers to construct for sale or for rent affordable housing units 
by offering a 50% discount on the Fee. Affordable housing units built on-site, per Title 17.42 of 
the Municipal Code, will receive a 75% discount on the Fee. Workforce housing units are 
offered a 50% Fee discount when at least 15% of the development is within the price range of 
121-150% of the Average Median income for Los Angeles County; and 35% Fee discount when 

Figure 1 Pasadena Transportation Improvement and Traffic Reduction Fee
Transportation Improvements Included in the Fee Calculation

Local Transit Improvements Units Cost Per Tot. Project
Unit Costs 1

Net Increase in Annual Operating Cost - 9 years 2 9 $1,000,000 $9,000,000
Additional Buses 10 $325,000 $3,250,000
Misc. Bus Stop Improvements (Poles, Signs, etc) 150 $6,250 $937,500
Dial-A-Ride Vans (CNG) 5 $60,000 $300,000
Transit Maintenance Facility/Bus yard 1 $12,500,000 $12,500,000
Transit ITS $1,000,000 $1,000,000

Sub-Total Transit Costs: $26,987,500

Mobility Corridor Improvements
Corridor Safety/Mobility Enhancements $3,125,000 $3,125,000
ITS Phase Master Plan II $8,500,000 $8,500,000

Sub-Total Mobility Corridor Costs: $11,625,000

Intersection Improvements/Street Extensions Right of Way Construction Tot. Project
Cost Cost Costs 1

Arroyo Pkwy & Del Mar Blvd $2,645,000 $500,000 $3,145,000
Arroyo Pkwy & California Blvd. $3,105,000 $1,000,000 $4,105,000
Del Mar Blvd. & Hill Ave. $2,875,000 $456,250 $3,331,250
Foothill Blvd. & Rosemead Blvd. $1,610,000 $750,000 $2,360,000
Foothill Blvd. & Sierra Madre Villa Ave. $517,500 $712,500 $1,230,000
Lake Ave. & Maple St. $0 $1,125,000 $1,125,000
Lake Ave. & Walnut St. $8,510,000 $875,000 $9,385,000

Sub-Total Intersection Costs: $24,681,250

Unfunded Amount
Kinneloa St. Ext - Colorado Blvd. To Foothill Blvd. $672,350 $672,350
Walnut St. Ext - Sunnyslope To Kinneloa St. $2,050,000 $2,050,000

Sub-Total Street Costs: $2,722,350

Total Transportation Improvement Project Costs: $66,016,100

Notes:1 All costs are in 2006 Dollars
2  Seven ARTS Routes - Increased Peak Frequency
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at least 15% of the development is within 151-180% of the Average Median income for Los 
Angeles County. 

According to the Agenda Report provided to the City Council on the topic, the residential Fee is 
fixed rather than variable depending on size of the unit or the number of bedrooms.1  The reason 
for this is that it is calculated based upon the PM Peak Hour trips generated by growth within the 
city forecast through 2015 as adopted in the Mobility Element. That forecast includes a mix of 
sizes of new residential units, and new multi-family projects usually include a mix of unit sizes. 
Another argument is that the PM Peak Hour trip generation rate does not vary significantly based 
on the number of bedrooms per unit.

Analysis of Fee Structure  
The following analysis explores a majority of the transportation-related expenses a developer 
typically bears, both using the existing developer fee and the recently approved fee (Figure 2). 
The transportation categories used are:

Intelligent Transportation System (ITS) improvements 

Roadway improvements (and existing Commercial Development Fee) 

Traffic calming, bicycle/pedestrian improvements and monitoring – all beneficiary to 
pedestrians and bicyclists 

Transit improvements 

Parking costs, which are calculated based on the cost to comply with the minimum 
parking requirements in a Pasadena Central or Transit-Oriented District2

As Figure 3 and Figure 4 (charts on the left) illustrate, parking accounts on average for more than 
95% of the costs under current practice and of 93% of the costs in the recently adopted fee 
schedule. Consequently, this is a significant cost to any commercial or multi-family 
development.

Ignoring parking for a moment and looking only at the fee-related costs (in Figure 3 and Figure 4, 
in the charts on the right), current practice allocates more than 50% to roadway improvements 
(assuming the existing commercial development fee falls under this category). Another 20% is 
allocated to ITS and the remaining 30% to transit and walking/biking.  

With the recently approved fee, roadway improvements will become a less significant part, and a 
much larger share will be invested in transit. ITS improvements will increase mobility throughout 
the entire street network, and will thus have a positive impact on transit speed and reliability as 
well.

Figure 5 shows a comparison of cities which charge developer mitigation fees.

                                                          
1 City of Pasadena (2006) Public Hearing: Amendment to the Schedule of Taxes, Fees and Charges to Revise the 
New Development Impact Fee and to Establish the Traffic Reduction and Transportation Improvement Fee. Agenda 
Report from City Manager to City Council on July 17, 2006.
2 All projects are assumed to have sub-terranean parking (with an average capital cost of $25,914 per space) but the 
Medical office, which is assumed to have a parking structure (with an average capital cost of $21,883 per space).   
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Figure 3 Estimated Costs in Current Practice, Incl. Parking Expenses (Left) and Excl. Parking 
Expenses (Right) 

Figure 4 Estimated Costs with Adopted Fee Schedule, Incl. Parking Expenses (Left) and Excl. 
Parking Expenses (Right) 

Source: LADOT’s Commuter Express System Map (www.ladottransit.com/map/cemap.htm)
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Figure 5 Comparison of Fees Among Cities 

FEE COMPARISONS 

Pasadena city staff compared select cities’ building permit charges and impact fees based on the 
following sample project assumptions: 

Residential Assumptions   Commercial Assumptions  
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Traffic Impact Fees (per Vehicle Trip)
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Data Source:  "Traffic Impact Fee Survey," Santa Barbara Association of Governments (May 1997).
Note:  In some areas, survey did not distinguish between areas which did not have fees and areas for which data was not available.



7C-2 | GLENDALE DOWNTOWN MOBILITY STUDY – Appendix 7C

Traffic Impact Fees (Residential Land Uses, per dwelling unit)

$0 $1,000 $2,000 $3,000 $4,000 $5,000 $6,000 $7,000 $8,000 $9,000 $10,000 $11,000 $12,000

Alameda County
Dublin

Fremont
Livermore

Contra Costa Co.
Danville
Martinez
Pittsburg

Pleasant Hill
Richmond

San Ramon
Walnut Creek

El Dorado County

Kern County
Rosamond area

Bakersfield

Monterey County
Salinas

Napa County
City of Napa

Orange County
Costa Mesa

Placer County
Lincoln

Roseville
Rocklin

Riverside County
East Riverside Co.

Cathedral City
Indio

Palm Springs

San Mateo County
Daly City

Half Moon Bay
San Mateo City

Sacramento County
City of Folsom

Solano County
Vacaville

Vallejo

Sonoma County
Petaluma

Rohert Park
Santa Rosa

San Luis Obispo Co.
Paso Robles

San Luis Obispo

Santa Barbara Co.
City of Buellton

Carpinteria
Lompoc

Santa Maria
Solvang

Santa Cruz County
Pajaro Valley
Scotts Valley

Watsonville

San Benito County

Ventura County
Camarillo

Oxnard
San Buenaventura
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Westlake
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City of Davis
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Data Source:  "Traffic Impact Fee Survey," Santa Barbara Association of Governments (May 1997).
Note:  In some areas, survey did not distinguish between areas which did not have fees and areas for which data was not available.
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Traffic Impact Fees (non-Residential Land Uses, per square foot)

$0 $1 $2 $3 $4 $5 $6 $7 $8 $9 $10 $11

Alameda County
Dublin

Fremont
Livermore

Contra Costa Co.
Danville
Martinez
Pittsburg

Pleasant Hill
Richmond

San Ramon
Walnut Creek

El Dorado County

Marin County
San Rafael

Napa County
City of Napa

Monterey County
Salinas

Kern County
Rosamond area

Bakersfield unincorp.

Orange County
Costa Mesa

Placer County
Lincoln

Roseville
Rocklin

Riverside County
East Riverside Co.

Cathedral City
Indio

Palm Springs

Sacramento County
City of Folsom

San Benito County

San Francisco

San Luis Obispo Co.
Paso Robles

San Luis Obispo

San Mateo Co.
Daly City

Half Moon Bay
San Mateo City

Santa Barbara Co.
Goleta area
Orcutt area

Urbanized South Co.
City of Buellton

Carpinteria
Lompoc

Santa Maria
Solvang

Santa Clara Co.
Santa Clara

Santa Cruz County
Pajaro Valley
Scotts Valley

Watsonville

Solano County
Vacaville

Vallejo

Sonoma County
Petaluma

Rohert Park
Santa Rosa

Ventura County
Camarillo

Oxnard
San Buenaventura

Simi Valley
Thousand Oaks

Westlake

Yolo County
City of Davis

West Sacramento

Data Source:  "Traffic Impact Fee Survey," Santa Barbara Association of Governments (May 1997).
Note:  In some areas, survey did not distinguish between areas which did not have fees and areas for which data was not available.






