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BENEFITS AND EFFECTS OF ACTIVE 
TRANSPORTATION
In 2012, at the grand opening of downtown Chicago’s newest protected bicycle lane, Chicago 
Mayor Rahm Emanuel declared, “I expect not only to take all of [Seattle and Portland’s] bikers, 
but I also want all the jobs that come with this, all the economic growth that comes with this, all 
the opportunities of the future that come with this” (Furcoloro, 2012). Mayor Emanuel’s comments 
echo a sentiment that is increasingly apparent in America’s large cities: that investment in active 
transportation provides a host of benefits beyond mobility. The benefits described in this report—
related to mobility, economy, health, safety and environment—can be understood from a variety 
of angles. They affect individual residents, businesses, and the county as a whole. This summary 
of active transportation benefits outlines the potential return on investment for increasing active 
and multi-modal transportation options in Los Angeles County.

If you build it, they will come...

The provision of active transportation 
infrastructure is intimately linked to the use 
of that infrastructure. For example, at the 
beginning of the Transportation Equity Act for 
the 21st Century (TEA21) era in 1999, federal 
funding for active transportation increased to 
$360 million per year from $5 million per year. 
Beginning in 2006 (the Safe, Accountable, 
Flexible, Efficient Transportation Equity Act: 
A Legacy for Users (SAFETEA-LU) era), 
active transportation investment increased 
to almost $1 billion per year. In response to 
these investments, the number of people who 
ride bicycles to work in the United States has 
increased by 60 percent in the last ten years 
alone (USDOC, 2014a). 

National trends in active transportation 
investment and uptake are mirrored in Los 
Angeles County, where bicycle commute 
trips have increased 81 percent since 2006 
(USDOC, 2014a). In Long Beach, a 33 percent 
increase in people riding bicycles and a 15 
percent increase in people walking occurred 
on Broadway and Third Streets one year after 
the implementation of protected bicycle 
lanes (KOA Corporation, 2013). In Eagle 
Rock, bicycle lanes were constructed on 
York Boulevard in 2010, contributing to a 140 
percent increase in the number of people 
riding bicycles between 2009 and 2011 (City 
of Los Angeles, 2013a). In Santa Monica, the 
construction of 45 new lane-miles of bikeways 
between 2011 and 2013 accommodated a 71 
percent increase in people riding bicycles to 
work (City of Santa Monica, 2014).  Simply 
put, more people choose to walk and ride 
their bicycles when infrastructure investment 
enables them to do so safely and easily.

81

FROM 2006-2014
bicycle commute trips in

Los Angeles County
increased by

%
(USDOC, 2014a)

Increased investment in active transportation 
infrastructure over the past ten years has led to an 

increase in bicycle commuting trips.
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01 Mobility Benefits

Active transportation (i.e. transportation via 
walking, bicycling or rolling) provides benefits 
to all citizens. Many Americans have realized 
the benefits of walking and bicycling, and a 
majority (53 percent) now say that they would 
like to bicycle more than they currently do 
(People For Bikes, 2015). They are bringing to 
light a powerful latent demand for healthy and 
economical travel options. 

Active transportation investment enables 
better connectivity between modes – 
particularly for transit. Many people who could 
potentially take transit choose not to when 
transit stops are not conveniently located at 
their starting points and final destinations. 

Riding a bicycle not only saves money - it saves time.
When the direct and indirect costs of transportation - such as the hours 
spent earning money to purchase and operate a motor vehicle - are 
accounted for, riding a bicycle is effectively “faster” than driving a car. In 
Los Angeles, people riding bicycles only need to travel at 8 miles per hour 
to achieve higher effective speeds than the average motor vehicle.

These situations require “first and last mile” 
connections, and walking and bicycling are 
particularly well-suited to these relatively short, 
transit-linked trips. Enabling people to walk 
or ride a bicycle to or from transit expands 
the menu of transportation choices and may 
make transit a more attractive option than 
driving for certain trips. It creates a seamless 
travel experience that may not be practical 
using transit alone, particularly in areas of Los 
Angeles County with fewer or less frequent 
transit routes. In this way, active transportation 
improvements that link to transit expand the 
effective reach of the transit network and add 
value to Metro’s ongoing capital investments 
around the county.

Bicycles have higher effective speeds than cars in 
urban environments (Tranter, 2012) and can link 

areas where transit service is lacking.

The first-last mile barrier to transit use can be bridged 
by providing walking and bicycling facilities that link to 

transit stops and stations.

(Tranter, 2012)
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The Spring 2015 Metro Customer Survey found that:

of bus riders 
begin their trip 
by walking

drive or get 
dropped o

bike skateboard

23 4 3

of train riders 
begin their trip 
by walking

drive or get 
dropped o

bike skateboard

83%

% % %

68%

% % %

Improving active transportation connections 
to and from transit stops and stations 
enhances the transit system by making it 
more connected to residents, workplaces and 
other destinations. This increases mobility 
options, as locations that were previously 
only accessible by motor vehicle may be 
reached by transit, active transportation or a 
combination of both. This offers residents the 
flexibility to choose the transportation mode 
that best fits their trip purpose. 

Evidence suggests that walking and bicycling 
investment - unlike highway investment - 
supports transit, rather than competing with 
it. Metro conducted a 2011 study to “identify 
the potential benefits of constructing the 
Metro Orange Line,” a 14-mile-long Bus Rapid 
Transit route that extends from the terminus 
of the Metro Red Line in North Hollywood 
to Warner Center in Woodland Hills. The 
line was intended to serve as “an integrated 
transportation system where transit, bicycle, 
and pedestrian travel modes are included.” 
(Metro, 2011). A bikeway was constructed 
along with the busway and, since then, the 
Metro Orange Line has experienced increased 

19% say the bike path has 
influenced their use of a
bicycle for transportation

24% have considered 
walking or bicycling 
to the station

39% reported using the 
path at some point

Among Metro Orange 
Line park-and-ride 
respondents:

(Metro, 2011)

transit ridership. The bicycle facility has 
also seen increased use and has assisted 
in bringing new public transit riders to the 
Orange Line stations. 

(Metro, 2015)
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CHOOSE TRANSIT DESPITE
OWNING A VEHICLE

18%
OF BUS
RIDERS

35%
OF TRAIN

RIDERS

&

Parking Benefits

With the high rate of car ownership in Los 
Angeles County, there is a perceived scarcity 
of parking spaces. An increase in people 
walking and bicycling offsets motor vehicle 
trips, reducing demand for motor vehicle 
parking. This can potentially increase parking 
space availability and reduce cost for both 
users (lower prices) and developers (fewer 
parking spaces needed in new buildings). 

Active transportation investment is being used 
to mitigate the parking impacts of population 
growth in cities across California. In 2010, 
Santa Monica approved a resolution intended 
to reduce the transportation impacts of new 
developments in the city. The resolution 
outlines a Transportation Impact Fee (TIF) that 
requires developers to offset traffic impacts 
by contributing to alternative transportation 
options, such as public transit, bicycling, 
ridesharing and walking (City of Santa Monica, 
2010).

In the City of Los Angeles, a Bicycle Parking 
Ordinance has been in effect since 2013 which 
requires both short and long term bicycle 
parking for new buildings and additions of at 
least 50,000 square feet (City of Los Angeles, 
2013b). Along with requiring bicycle parking, 
shower and locker facilities are also required 
for all non-residential bicycle parking spaces. 
A further incentive included in the ordinance is 
the ability for building owners to replace up to 
20 percent of required motor vehicle parking 
with bicycle parking, at a rate of four bicycles 
spaces for each vehicle space. Sonny Astani, 
a developer in Los Angeles, was able to save 
more than $3 million dollars by cutting 110 
of the legally required vehicular spaces and 
replacing these spaces with bicycle parking 
(Lee, 2013).

Metro’s 2015 Customer Survey revealed that Orange Line bicycle facilities have 
influenced people who typically drive to Orange Line Stations, with 39 percent of park-
and-ride users reporting using the path. 

(Metro, 2015)

On-street bicycle corrals can secure 12 or more 
bicycles within a typical curbside parking space. 

(Metro, 2015)
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The overall cost of providing parking spaces 
in the United States (including the cost of 
maintenance) was $127 billion in 2002 ($168 
billion in 2015 dollars). The typical cost of a 
structured parking space ranges from $15,000 
to $30,000 (USDOE, 2013). Nonetheless, 99 
percent of car trips in the US end up in a free 
parking spot (Shoup, 2011). Bicycle parking is 
more efficient than vehicle parking in terms of 
both space and cost. Up to ten bicycles can 
fit in a parking space originally designed for a 
motor vehicle, and the cost per vehicle is 200 
to 300 times lower as shown by the graphic 
below. 

Improving active transportation connections 
to and from parking lots expands the range of 
destinations served by existing parking spaces. 
“Park once” trips—park in one place and then 
make stops on foot rather than driving—are 
more practical when destinations are  
connected with safe walking and cycling 
facilities. This not only reduces vehicle trips  
but also the amount of parking spaces required. 

The average estimated cost of parking per space is:

$75-$110 
PER BIKE*

$15K-30K 
PER CAR*

*in a parking garage structure*in short-term bike racks

vs.

(USDOE, 2013)(NCHRP, 2006; expressed in 2013 dollars)

Without safe, convenient and visible 
bicycle parking, many potential 
cyclists may not be able to ride. 

Bicycle parking is a cost-effective investment 
due to its low cost relative to automobile 
parking. Assuming that new bicycle parking 
will be highly utilized, converting vehicle 
parking to bicycle parking is a cheap, 
easy and effective way to relieve parking 
capacity issues. High utilization of bicycle 
parking occurs when the full suite of bicycle 
infrastructure - such as bikeways, end-of-
trip facilities and supporting programs and 
policies - are in place.
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02 Economic Benefits
Affordability

Active transportation is the most affordable 
means of transportation available to Los 
Angeles County residents. Even with 
fluctuating fuel prices, households still devote 
high percentages of their total budget to 
transportation costs. Replacing vehicle trips 
with bicycling offers immediate financial 
benefit for households. 

Moderate-income residents in the Los Angeles 
metropolitan area spend 27 percent of their 
income, on average, on transportation costs. 
In comparison to the other top 5 populated 
metro areas in the United States, Los Angeles 
falls in the middle, with New York and Chicago 
spending less and Dallas and Houston 
spending more (Center For Housing Policy & 
CNT, 2012).

Metro Vancouver, Canada has been uniquely 
successful at improving conditions for people 
walking, riding bicycles and taking transit. 
The region achieved a 16.5 percent decline in 
total vehicle miles traveled (VMT) between 
2007 and 2014, and an even larger per-capita 
VMT reduction of 26 percent, accounting for 
rapid population growth (Litman, 2015). As a 
result, “Vancouver region households devote 
just 12.4 percent of their household budgets 

to transportation, the least of any North 
American city for which data are available, and 
3.4 percentage points less than the average 
of other cities. This provides $2,623 average 
annual savings per household (Litman, 2015). 
Reductions in travel costs enable residents to 
save money and invest these additional funds 
in income-generating investments, rather than 
spending money on gasoline and maintenance.

Local Economic Impacts

At first glance, it may seem that people who 
walk and bicycle to reach local businesses 
spend less money compared to those driving 
a car. Yet people who arrive by walking and 
bicycling actually spend more. 

A Portland State University research team 
conducted a study (Clifton et al., 2012) 
that surveyed 1,884 people as they left 
convenience stores, restaurants, and bars at 78 
establishments in the Portland metropolitan 
area. The results showed that, per trip, people 
who drove outspent people walking, bicycling 
and taking transit. However, over time, people 
walking and riding bicycles spent more than 
people driving because they made more 
frequent trips. People taking transit also made 
more regular shopping trips than people 
driving and spent about the same amount per 
month (see graphic on next page). “It’s not 
just a phenomenon born of the need to carry 
things,” Clifton says, “A community that invests 
in walking and bicycling facilitates interaction 
between patrons and businesses, which, as a 
result, creates more regular customers.” 

Nice Ride Minnesota is a bicycle sharing 
program that offers short-term bicycle 
rentals and subscriptions at 146 stations in 
Minneapolis and St. Paul. Researchers from the 
University of Minnesota conducted a survey 
near Nice Ride bicycle sharing stations in 
commercial areas and found that Nice Ride 
users spend $1.29 per week more than non-
users. The researchers then extrapolated 
this amount to all bicycle share subscribers 
in the Twin Cities and estimated that the The annual operating costs for owning a vehicle as 

opposed to a bicycle are significantly higher.

$319
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$

(Mohn 2012, expressed in 2015 dollars;
AAA Newsroom, 2015)
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$160.76
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AVERAGE TRIP 
DISTANCE

AVERAGE TRIPS
PER MONTH

AVERAGE SPENT 
PER MONTH

2.9

$195.67

11 2.6

2.18.32.5$149.79
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4.1 MI

0.7 MI

2.4 MI

(Source: Clifton et al., 2012)

CONVENIENCE

$41.78

$3
6.

25

$63.94

$81.90

AVERAGE PERCENT OF MODE SHARES BY ESTABLISHMENT TYPE

AVERAGE AMOUNT SPENT PER MONTH  BY MODE AND ESTABLISHMENT TYPE

27%27%
22%

63%

43%

60%

8%

22%
7%

6% 7%6%

$4

0.06

$49.39 $32.0
1

$48.40 $6

8.95

$60.37 $64.8
1

$81.76

(Source: Clifton et al., 2012)

CONVENIENCE

CONVENIENCE

According to a Portland-based 
study, people who walk make 
more trips to convenience 
stores than all other modes of 
transportation, while people who 
ride transit and bicycles make 
the most trips to restaurants and 
bars.

The survey found that people who 
ride transit spend more overall at 

restaurants than all other modes of 
transportation, while people who 

ride bicycles spend the most at 
convenience stores and bars.
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$1
MILLION

IN THE CITY OF BALTIMORE

7 JOBS 11-14 JOBS

CREATED

in road
infrastructure

in active 
transportation
infrastructure

vs.

In the City of Baltimore, every $1 million spent on bicycle and pedestrian infrastructure projects 
created 11 to 14 jobs, compared to only 7 jobs for each $1 million in roadway infrastructure. This 
estimate includes direct jobs (engineering and construction), indirect jobs (related to engineering 
and construction) and induced effects (impacts on other industries, such as retail) (Garrett-Peltier, 
2010).

system generates an additional $150,000 in 
retail spending during the bicycling season 
(Schoner, 2012). 

Active transportation infrastructure thus has 
a direct economic impact on local economies 
through increased retail activity (sales and 
rentals) and tax revenues. It can also lead 
to direct job creation resulting from the 
design and construction of non-motorized 
infrastructure. In the City of Baltimore, every 
$1 million spent on bicycle and pedestrian 
infrastructure projects created 11 to 14 jobs, 

compared to only 7 jobs for each $1 million in 
roadway infrastructure (Garrett-Peltier, 2010). 
This estimate includes direct jobs (engineering 
and construction), indirect jobs (related to 
engineering and construction) and induced 
effects (impacts on other industries, such as 
retail).



9

Before and after images of the 1st Avenue lane re-configuration in New 
York City (NYCDOT, 2015).

New York City is a leader 
in creating people-friendly 
improvements, such as 
protected bicycle lanes and 
pedestrian plazas, in dense 
urban environments. Their 
protected bicycle lanes are 
installed along some of the 
busiest streets in the country. 
NYCDOT’s “Measuring 
the Street” report (2012) 
illustrates the impact of active 
transportation improvements 
on the local economy. Following 
the installation of protected 
bicycle lanes on 8th and 9th 
Avenues in Manhattan, retail 
sales increased by 49 percent at 
local businesses (compared to 
a 3 percent increase borough-
wide). 

Meanwhile, the installation 
of dedicated bus and bicycle 
lanes on 1st and 2nd Avenues 
contributed to a reduction 
in commercial vacancies of 
47 percent (compared to a 2 
percent increase borough-wide).  
Creating a large pedestrian 
plaza and installing protected 
bicycle lanes around Union 
Square North resulted in a 
similar 49 percent decrease 
in commercial vacancies 
(compared to a 5 percent 
increase borough-wide).

Washington, DC’s Barracks Row, 
a three-quarter mile strip, was 
experiencing a steady decline 
of commercial activity due to 
uninviting sidewalks, lack of 
streetlights and speeding traffic. 
After a $9 million investment 
that included new patterned 
sidewalks, more efficient public 
parking, and new traffic signals, 
Barracks Row attracted 40 new 
businesses and 200 new jobs. 
Economic activity on Barracks 
Row (measured by sales, 
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800 NEW JOBS

$10.6
MILLION

in pedestrian safety
and complete streets
investment led to

26$125 MILLION %

IN PRIVATE INVESTMENT
IN TAX 
REVENUE

increase

(Source: Smart Growth America, 2013)

In Lancaster, CA...

Before and after of Barracks Row street improvements in 
Washington DC (Town of Mansfield, 2014).

In Mountain View, California, the addition of 
space for sidewalk cafes and a pedestrian-
friendly street re-design were followed by 
$150 million in private investment, including 
residential, retail, and offices, resulting in a 
vibrant downtown destination (Smart Growth 
America, 2013).

As part of The BLVD, a downtown 
revitalization effort, Lancaster, CA re-
designed its main street, Lancaster 
Boulevard. The re-design included a road 
diet, a pedestrian-only plaza, wider sidewalks 
and landscaping. After a $10.6 million public 
investment, the project helped attract nearly 
$125 million in private investment, resulting in 
a 26 percent increase in sales tax revenue and 
800 new jobs (Smart Growth America, 2013). 
The project was awarded a 2012 National 
Award for Smart Growth Achievement in the 
category of “Overall Excellence” (USEPA, 
2015).

employees, and number of pedestrians) has 
more than tripled since implementation of the 
project (Town of Mansfield, 2014).

The San Francisco Department of Parking and 
Traffic implemented a roadway improvement 
project on Valencia Street that included 
bicycle lanes and traffic calming. A survey of 
122 merchants and neighborhood associations 
on Valencia Street (including bicycle shops, 
book stores, grocery stores and other retail 
establishments) found that a majority (65 
percent) of merchants believed the project 
brought benefits to the neighborhood. When 
asked if they would support additional traffic 
calming measures on Valencia Street, 65 
percent responded “Yes.” 

The City of Lancaster is an example of how the addition 
of pedestrian safety features to downtown can have 

positive economic impacts.

Before

After
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Before, in progress, and after images of downtown 
revitalization with added pedestrian safety features in 

Lancaster, CA (City of Lancaster, 2015).

for a new motor vehicle
traveler

$18,072

for a new pedestrian or
bicycle traveler

$5,538

THE AVERAGE INVESTMENT 
REQUIRED TO SHIFT ONE 
TRAVELER TO A NEW MODE:

According to a 20-year assessment of investment and 
mode shift patterns in the Portland, OR region.  

(Anderson, 2011)

Regional Economic Impacts

The traffic analysis software company INRIX 
found that Americans wasted $124 billion 
sitting in traffic in 2013, costing families an 
average of $1,700 per year in wasted time 
(opportunity cost). Los Angeles County 
accounted for nearly 20 percent of the total 
opportunity cost of congestion nationwide, at 
$23.2 billion annually. This figure is forecasted 
to grow to $38.4 billion by 2030 (INRIX, 
2014).  Travelers in the greater Los Angeles 
area spend an average of 80 hours per year 
in traffic according to the most recent Urban 
Mobility Scorecard (Texas A&M Transportation 
Institute, 2015). 

A study of regional transportation spending 
in Portland, OR found that varying levels of 
investment are required to attract a “new 
rider” to different transportation modes. The 
study looked at a twenty-year period between 
1990 and 2009, and found that walking and 
bicycling investments were three times more 
cost-effective in terms of mode shift potential 
than motor vehicle investments (Anderson, 
2011).

Before

During Construction

After
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(Source: VTrans, 2012)
(Source: FHWA, 2015)

(Source: FHWA, 2015)

(Source: FHWA, 2015)

$ $

$ $ $

$ $ $

OVER 
$6 MILLION  

$37.8 MILLION $18 MILLION

WERE NET POSITIVE $1.6 MILLION

40
16,000
PARTICIPANTS

160
WORKERS

820
WORKERS

IN 2009 THE STATE 
OF VERMONT SPENT

BICYCLE AND
PEDESTRIAN 
BUSINESS
IN THE STATE 
EMPLOYED

GENERATING

IN OUTPUT IN LABOR EARNINGS

WHICH ATTRACTED AND SUPPORTED

IN 2009, THE STATE BUDGET FISCAL IMPACT
FROM BICYCLE AND PEDESTRIAN ACTIVITIES

IN TAXES AND FEE REVENUE

RUNNING AND
CYCLING EVENTS

ON MORE
THAN

The State of Vermont’s 2009 State Budget Fiscal Impact Report is a great example of how supporting events 
that promote active transportation can result in economic gains through tax and fee revenue and labor 

earnings (VTrans, 2012).  

Active Transportation-related 
capital investments contributed

an estimated

$497.46 MILLION
to the New Jersey economy in 2011 

(Brown & Hawkins, 2013)

In 2012, the Vermont Agency of 
Transportation conducted a study called 
Economic Impact of Bicycling in Vermont 
(VTrans, 2012). The analysis team looked at 
one year of “direct, indirect, and induced 
economic activity attributed to bicycling 
and walking.” The net fiscal impact from 
active transportation investment was found 
to be $1.6 million.

The State of New Jersey - with a 
population and GDP similar to Los Angeles 
County, spread out over roughly twice 
the land area - has also enjoyed the 
economic benefits of investing in bicycling 
and walking-related infrastructure and 
improvements. A study conducted in 2012 
by the Alan M. Voorhees Transportation 
Center analyzed active transportation–
related capital investments, businesses 
and events (e.g. sidewalks, bicycle shops 
and bicycle races) to estimate economic 
activity generated and jobs supported. 
The findings were startling: “In total, active 
transportation–related infrastructure, 
businesses, and events were estimated to 
have contributed $497.46 million to the 
New Jersey economy in 2011,” a return 
that was nearly eight times the estimated 
amount invested in active transportation 
infrastructure that year. The $497.46 million 
supported over 4,000 jobs in New Jersey 
and $153 million in wages. It generated 
approximately $49 million in total tax 
revenue and added approximately $278 
million to state GDP (Brown and Hawkins, 
2013).
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In Seattle, Amazon contributed 
$250,000 to investigate planning 
and design options for the 
construction of a two-block 

protected bicycle lane and bicycle corrals along 
its office towers on 7th Avenue. The retail giant 
also pledged to fund two blocks of protected 
bicycle lanes on the same street (Bhatt, 2013).

Facebook, a major employer in 
Menlo Park, CA, has a goal to have 
half of their workforce get to or 
from work using means other than 
their personal vehicles. Employees 

are encouraged to bicycle to work and are 
supported by multiple bicycle amenities on 
campus. Facebook integrates bicycling into 
corporate life by providing a fleet of company 
bicycles to get around campus, secure 
bicycle parking, interior and exterior bicycle 
racks, secure bicycle shelters and support for 
improving regional bikeway networks. Thanks 
to these improvements, Facebook is one of 
only five institutions in California to achieve 
a Platinum Level Bike Friendly Business 
designation from the League of American 
Bicyclists.  With upwards of 5,000 employees, 
Facebook is the largest private employer in the 
United States to receive this distinction (LAB, 
2015).

 

Google has committed to encourage 
walking and bicycling in an effort 
to reduce single-occupancy vehicle 
trips to and from their Santa Clara 
County campus. The company 

offers amenities to encourage employees to 
bicycle to work. The campus has a fleet of 
over 1,000 employee bicycles, bicycle storage 
on its shuttle bus fleet, bicycle parking inside 

buildings, and helmets at each building 
entrance and exit. Moreover, most buildings on 
campus are equipped with showers, lockers 
and changing rooms. Google’s 2015 Vision Plan 
seeks to connect the campus to the rest of the 
region, creating a network of 277 connected 
miles of bikeways (Google, 2015).

Google also provides a large-scale fleet of 
shuttle buses for its employees living more 
than ten miles away. These employee shuttles 
serve an average of 6,400 round-trips per day 
(Google Green, 2015). According to a survey 
of Silicon Valley shuttle riders, 48 percent 
would choose to drive alone if corporate 
shuttle services were discontinued (Dai and 
Weinzimmer, 2014).

In an effort to recruit talented 
young employees, the Walton 
Family Foundation has made 

substantial investments in its hometown of 
Bentonville, Arkansas and the surrounding 
Northwest Arkansas (NWA) area. Since 2000, 
it has invested more than $50 million into 
the NWA trail system, including $18 million 
for the iconic Razorback Regional Greenway 
- nearly half the total cost of the project. A 
2015 count of NWA trail users found very high 
usage - around 11 people walking and bicycling 
per 100,000 population. This activity level is 
comparable to the busiest trails in Minneapolis, 
Portland, San Francisco and San Diego 
(Bowden, 2015).

Employee Recruitment and Retention

Major corporations, such as Amazon, Facebook, Google, and Walmart, have recognized the ben-
efits of active transportation and are making investments in partnership with cities across the 
United States. The following examples illustrate how leading corporations are actively planning 
and funding innovative bicycle and pedestrian infrastructure and accommodations as a means to 
gain competitive advantage and improve quality of life for employees.
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Children in
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County

are OBESE

Close To
2,600

CARDIOVASCULAR DISEASE is ranked 
for the CAUSE OF DEATH in the U.S.

in health expenditures

PHYSICAL ACTIVITY

costing

with
DEATHS
EVERY

DAY

$300 
BILLION

7th
DIABETES 

Rx

#1

Both can be 
improved through 

RANKS

03 Health Benefits
Regular aerobic activity (i.e. 30 minutes per day, 
5 days per week) improves health by lowering the 
risk of heart attack and stroke (AHA, 2015). Active 
transportation increases opportunities to meet 
this minimum threshold of aerobic activity through 
regular daily travel. 

Los Angeles health outcomes - such as premature 
death, poor or fair health, etc. - compare 
unfavorably against other California counties with 
large populations (over 1 million people) such as 
Orange and San Diego Counties (County Health 
Rankings, 2015). Many of the factors contributing 
to LA County’s low health outcomes are related to 
physical environment, such as air quality, access 
to recreation and exercise opportunities, long 
commutes and a high percentage of residents that 
drive alone. All of these factors can be improved 
with active transportation investment.

35

150 
MINUTES

OF AMERICAN ADULTS DO NOT 
ACHIEVE THE RECOMMENDED

OF WEEKLY PHYSICAL 
ACTIVITY PER WEEK

%

21
30

% of Los Angeles County 
residents ARE OBESE 

of low income
residents ARE OBESE

%and

(County Health Rankings, 2015)

(CDC, 2015)

(USDHHS, 2010 |  CDC, 2015)

6%

Each additional hour 
per day spent in the 
car INCREASES THE 
LIKELIHOOD OF 
OBESITY by

(SCAG, 2012)

(County of LA Public Health, 2011)

Close to
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The average 
benefit-cost 

ratio is

for active 
transportation

investment

13:1

Several studies have estimated the benefits 
of walking and bicycling improvements to be 

significant - on average 13:1. This average is even 
higher in the UK, at 19:1 (Davis, 2010).

Commuting to work via bicycle instead of by motor vehicle can result in fewer sick days

(Hendriksen et al., 2010 | Sustrans, 2013)

Active transportation infrastructure 
improvements have the ability to reduce 
health care costs by reducing the prevalence 
of obesity and associated health conditions. 
It has been found that, with significant 
investment in bicycle facilities in the range of 
$138 to $605 million, the benefit-cost ratios 
for health care and fuel savings alone are in 
the range of 1.2:1 to 3.8:1 (Gotschi, 2011).

Enabling people to ride bicycles to work can 
also improve the health of the workforce. 
Studies in the Netherlands and the United 
Kingdom have found that people who 
regularly bicycle to work take fewer sick 
days than average - 1.3 and 2.1 fewer sick 
days, respectively - per year (Hendriksen et 
al., 2010; Sustrans, 2013).

CYCLING TO
WORK

1.3 FEWER
SICK DAYS
ANNUALLY

RESULTS IN

AND

IN THE NETHERLANDS

2.1 FEWER SICK 
DAYS ANNUALLY IN THE UK
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04 Environmental 
Benefits
Cars and trucks pollute the air during vehicle 
operation, manufacturing, and disposal and 
these major pollutants—such as particulate 
matter and greenhouse gases—have 
detrimental effects on the environment and 
our lungs (Shapiro, 2002). The transportation 
sector is a significant source of air and 
water pollution in Los Angeles County and 
accounts for 37 percent of greenhouse gas 
(GHG) emissions (CARB, 2014). The annual 
report released in 2014 by the American Lung 
Association placed the Los Angeles Basin and 
California’s Central Valley as the areas with 
the nation’s highest levels of ozone and fine 
particle pollution. Los Angeles topped the list 
of cities with the worst smog in the nation, 
violating federal health standards for ozone an 
average of 122 days per year. 

Reducing vehicle miles traveled (VMT) in fossil 
fuel-burning vehicles is a pillar of efforts to 
reduce airborne pollutants and GHGs. Active 
transportation plays a role in reducing VMTs 
by offering a transportation alternative that 
enables people to leave their cars at home.

Active transportation is already being used 
in this capacity as a strategy to improve 
air quality in Los Angeles County. The 
Mobile Source Air Pollution Reduction 
Review Committee (MSRC)’s 2015 Clean 
Transportation Funding program offers to 
co-fund clean air projects to support cities’ 
and counties’ air quality improvement needs. 
The only transportation projects that qualify 
for funding are active transportation projects, 
since these modes can contribute significantly 
to offsetting motor vehicle trips and produce 
zero direct greenhouse gas emissions. 

“In 2013, transportation contributed 
more than half of the carbon monoxide 

and nitrogen oxides and almost a 
quarter of the hydrocarbons emitted 

into our air”  
(Union of Concerned Scientists, 2013). 
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PUBLIC TRANSPORTATION PRODUCES :

INCREASING A NEIGHBORHOOD’S WALKABILITY BY 5% CAN RESULT IN:

per passenger mile as private vehicles

95% less 
Carbon Monoxide 

(CO2)

90% less 
volatile organic 

compounds 
(VOCs)

and HALF the amount of 
CO2 and Nitrogen oxide (NOx)

5.6% fewer grams  
of Nitrogen oxide (NOx)

5.5% fewer grams
of volatile organic compounds (VOCs)

32.1% 

6.5%

0.23-point reduction 

per capita increase in active
travel by foot or bicycle results in

in body mass index

fewer VMT

  (Frank, et al., 2006)

The addition of sidewalks and safer crossings can create a 
more pedestrian friendly environment, motivating more people 

to walk instead of using vehicles and reducing VMTs.

Adding sidewalks to all roadways 
can result in a VMT reduction of 
1.14 miles per person-day. Even 
small gains in an area’s level of 
walk-and bicycle-friendliness can 
result in environmental benefits. 
For instance, a study evaluated the 
association between a single index 
of walkability (that incorporated 
land use mix, street connectivity, 
net residential density, and retail 
floor area ratios) and greenhouse 
gas emissions. It found that 
increasing a neighborhood’s 
walkability by five percent can 
result in a 32 percent increase in 
active travel and a 6.5 percent 
reduction in VMT (Frank et al., 
2006).

Constructing multi-use paths provides non-motorized alternatives and improves access to recreational 
opportunities and nature.
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05 Safety Benefits
People walking and riding bicycles account for 
a disproportionate number of fatalities on the 
streets of Los Angeles County. These modes 
represent 19 percent of all trips but 40 percent 
of all traffic fatalities (McGuckin, 2012; TIMS, 
2009-2013).  

Safety in Numbers

Improved safety for all road users may result 
when the number of people riding bicycles 
reaches a critical threshold. Between 1987 
and 2000, the number of people who rode 
bicycles to work increased by 50 percent in 
the province of Quebec, Canada, yet bicycling 
fatalities decreased by 42 percent and serious 
injuries fell by 56 percent (Pucher and Buehler, 
2005). In other words, the number of injuries 
and fatalities did not scale up as the number 
of bicycle trips increased. These long-term 
statistics support the “safety in numbers” 
principle, which holds that walking and 

88
80
65

When struck by a car,
people walking and 
riding bicycles have 
survival rates of

at 25 MPH

and

%

at 30 MPH 
%

at 40 MPH 
%

  (Tefft, 2011)

  (McGuckin, 2013 |  California OTS, 2012)

15% 12%

33%
OF SCHOOL-AGED 
CHILDREN WALK 
OR BIKE TO SCHOOL 

IN LOS ANGELES COUNTY

In 2012 

of pedestrians of bicyclists

the percent of all victims killed or injured 
UNDER 15 YEARS OLD WAS:

&

bicycling becomes statistically less dangerous 
when more people walk and ride bicycles 
(Jacobsen, 2003). This principle is supported 
by a variety of research, including a study that 
found an inverse association between bicycle 
mode share and bicycle fatality risk across 
nine of North America’s leading bicycling cities 
(Pucher et al., 2011a). These results show that 
bicycling infrastructure could lead to not only 
an increase in active transportation usage but 
also improved safety.

Safety is an area of particular concern for 
school trips. There has been a dramatic 
decrease in children walking and riding 
bicycles to school in the past 30 to 50 years. 
In 1969, 48 percent of children aged 5 to 14 
years old walked or bicycled to school in LA 
County, compared to just 13 percent in 2009 
(NCSRTS, 2015). However, changing a city’s 
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The estimated cost of each person killed in a trac crash is

$4,628,000
28 bicyclists killed 
per year totaling over

$131 
MILLION

 196 pedestrians killed 
per year totaling over

$908 
MILLION

AND 

result in an estimated average cost of

ANNUALLY IN FATALITIES
$1,040,374,000

approach to street design and implementing Safe 
Routes to School Programs can result in behavior and 
attitude changes. Nationwide, the percentage of parents 
agreeing that their children’s schools supported active 
transportation increased from 25 to 33 percent between 
2007 and 2012 (NCSRTS, 2013). During this time period, 
the number of students walking and riding bicycles to 
and from school increased by 2.9 percentage points (to 
17.9 percent of trips) and 3.5 percentage points (to 21.9 
percent of trips), respectively.

The financial loss for each person killed in a traffic 
collision is $4,628,000 (NSC, 2015). Between 2009 
and 2013, an average of 196 pedestrians and 28 
bicyclists were killed in collisions with motor vehicles 
in Los Angeles County each year (TIMS, 2009-2013). 
Using these figures, the financial loss due to active 
transportation fatalities was more than $1 billion per 
year - a figure that does not include the emotional cost 
to the families and friends of these victims.

The estimated costs include “wage and productivity 
losses, medical expenses, administrative expenses, 
motor vehicle damage, and employers’ uninsured costs.” 
The calculations also include “a measure of the value of 
lost quality of life which was obtained through empirical 
studies of what people actually pay to reduce their 
safety and health risks” (NSC, 2015).

The estimated costs include “wage and productivity losses, medical expenses, administrative expenses, 
motor vehicle damage, and employers’ uninsured costs.” The calculations also include “a measure of the 
value of lost quality of life which was obtained through empirical studies of what people actually pay to 

reduce their safety and health risks” (NSC, 2015).

4,480
BICYCLISTS

4,904
PEDESTRIANS

AND 

 AND IN THE COUNTY
ACTIVE TRANSPORTATION

ACCOUNTS FOR

Between 2009 and 2013
an average of

OF ALL
TRIPS

19%
OF TRAFFIC
FATALITIES

40%BUT

WERE INJURED IN 
COLLISIONS WITH MOTOR 

VEHICLES PER YEAR

(FHWA, 2009 | TIMS, 2009-2013)
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50
INSTALLING BIKE LANES 
CAN REDUCE CYCLING 
INJURIES BY

90%

%

AND 
CAN REDUCE SIDEWALK RIDING BY OVER

%99 

THE ADDITION OF 
PHYSICAL BARRIERS 
CAN DROP THE RATE 
OF INJURY BY 

A study conducted by the University of British Columbia 
that compared cycling injuries on 14 route types found 

that bicycle lanes reduce injuries substantially, while 
protected bicycle lanes can nearly eliminate injuries 

(Teschke et al., 2012). Moreover, constructing protected 
bike lanes has been shown to decrease sidewalk riding, 

creating a safer pedestrian environment (NYCDOT, 2011).

Safety Benefits of 
Infrastructure Improvements

In New York City, a road diet was 
implemented on Prospect Park West. 
These designs included a reduction 
in general purpose travel lanes from 
three to two, the addition of a two-
way protected bicycle lane, as well as 
updated signage and signals. Along 
with a near-tripling in the number 
of people riding bicycles (up 190 
percent), the percentage of people 
riding bicycles on the sidewalk fell 
from 46 percent of bicycle riders 
to 3 percent - a decrease of over 
90 percent (NYCDOT, 2012). This 
represented a significant safety 
improvement for people walking and 
riding bicycles. The latter are 1.8 times 
more likely to experience an injury 
while riding on the sidewalk than on 
the roadway (Wachtel and Lewiston, 
1994).

Complete streets tend to reduce 
the number and severity of traffic 
collisions. Studies show that slower 
motor vehicle speeds exponentially 
increase collision survival rates for 
people walking and riding bicycles.

Results from the Highway Safety 
Information System (FHWA, 2010) 
indicate that road diets are effective 
at reducing collisions for all road 
users in a variety of urban contexts. 
On state highways in Iowa, collision 
rates have been found to decrease 
by 47 percent following road diet 
implementation. In suburban corridors 
of larger cities (sampled from cities 

The Metro Active Transportation Strategic Plan addresses safety concerns 
through physical and programmatic improvements, mirroring the region’s 
commitment to its citizens by valuing quality of life, comfort and safety 

for all street users. 

including Oakland, San Francisco, 
Sacramento, Mountain View, San 
Leandro and Sunnydale, California) 
such improvements have reduced 
collisions by 19 percent.
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RELATED PLANS & POLICIESB

APPENDIX



Jurisdiction Adoption Year Plan Comment

Agoura Hills 2010 City of Agoura Hills 

General Plan Update

Complete Streets policy 

within Mobility Element

Agoura Hills 2015 Las Virgenes-Malibu 

Council of 

Plan covers all LVMCOG 

member cities

Alhambra DRAFT Alhambra Bicycle 

Arcadia 2010 Arcadia General Plan Complete Streets policy 

within Circulation & 

Artesia 2010 Artesia General Plan 

2030

Complete Streets policy 

within Sustainability 

Artesia 2011 Artesia Boulevard 

Corridor Specific Plan 

Artesia DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Avalon 2013 City of Avalon 2030 

General Plan/ Local 

Complete Streets policy 

within Circulation 

Avalon DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Azusa 2011 Azusa Complete Streets 

Baldwin Park 2011 Baldwin Park Complete 

Baldwin Park 2014 San Gabriel Valley 

Regional Bicycle Master 

Plan

Plan covers 5 San 

Gabriel Valley Cities: 

Monterey Park, San 

Bell DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Bell Gardens DRAFT Gateway Council of 

Governments Strategic 

Plan covers all Gateway 

cities

Bellflower DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Bellflower IN PROGRESS Bellflower-Paramount 

Bradbury DRAFT City of Bradbury 

General Plan 2012-2030 

Complete Streets policy 

within Circulation 

Burbank 2009 City of Burbank Bicycle 

Burbank 2013 Burbank 2035 General 

Plan

Complete Streets policy 

within Mobility Element

Calabasas 2007 Calabasas Trails Master 

Calabasas 2013 Calabasas Bicycle 

Calabasas 2015 Las Virgenes-Malibu 

Council of 

Plan covers all LVMCOG 

member cities

Calabasas DRAFT Calabasas Pedestrian 

Carson 2006 Carson Street Mixed-

Use District Master Plan

Promotes active 

transportation through 

Carson 2013 Carson Master Plan of 

Carson 2014 Carson Safe Routes to 

Cerritos DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Claremont 2007 Claremont Bicycle Plan



Jurisdiction Adoption Year Plan Comment

Commerce DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Compton 2015 City of Compton Bicycle 

Compton DRAFT Compton General Plan 

2030

Complete Streets policy 

within Circulation 

Compton DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Covina 2011 City of Covina Bicycle 

Cudahy 2015 Cudahy Safe Routes to 

Cudahy DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Culver City 2010 Culver City Bicycle and 

Culver City 2010 Culver City Safe Routes 

Downey 2010 City of Downey 

Downtown Specific Plan

Promotes active 

transportation through 

Downey 2015 City of Downey Bicycle 

Downey DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

El Monte 2011 City of El Monte 

General Plan

Complete Streets policy 

within Circulation 

El Monte 2014 San Gabriel Valley 

Regional Bicycle Master 

Plan

Plan covers 5 San 

Gabriel Valley Cities: 

Monterey Park, San 

El Segundo 2000 El Segundo Downtown 

Specific Plan

Promotes active 

transportation through 

El Segundo 2011 South Bay Bicycle 

Master Plan

Plan covers 7 South Bay 

Cities: El Segundo, 

Gardena, Hermosa 

Beach, Lawndale, 

Gardena 2011 South Bay Bicycle 

Master Plan

Plan covers 7 South Bay 

Cities: El Segundo, 

Gardena, Hermosa 

Beach, Lawndale, 

Glendale 2011 Glendale Downtown 

Glendale 2011 Glendale Safe & 

Healthy Streets Plan

Recommends the 

creation/adoption of a 

Glendale 2012 City of Glendale Bicycle 

Hawaiian Gardens DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Hermosa Beach 2011 Beach Cities Livability 

Plan

Plan covers Hermosa 

Beach, Manhanttan 

Beach, and Redondo 

Beach; promotes active 



Jurisdiction Adoption Year Plan Comment

Hermosa Beach 2011 South Bay Bicycle 

Master Plan

Plan covers 7 South Bay 

Cities: El Segundo, 

Gardena, Hermosa 

Beach, Lawndale, 

Hermosa Beach 2012 Living Streets Policy Plan contains Complete 

Streets and active 

Hidden Hills 2015 Las Virgenes-Malibu 

Council of 

Plan covers all LVMCOG 

member cities

Huntington Park 2008 Downtown Huntington 

Park Specific Plan

Promotes active 

transportation through 

Huntington Park 2012 City of Huntington Park 

Huntington Park 2012 Middleton Elementary 

School and Middle 

Huntington Park 2014 City of Huntington Park 

Bicycle Transportation 

Huntington Park DRAFT Gateway Cities Cities 

Council of 

Plan covers all Gateway 

cities

Industry 2014 Industry General Plan Complete Streets policy 

within Circulation 

Inglewood 2009 Hollywood Park Specific 

Plan

Promotes active 

transportation through 

Inglewood IN PROGRESS City of Inglewood 

La Canada Flintridge 2013 City of La Canada 

Flintridge General Plan 

Complete Streets policy 

within Circulation 

La Habra Heights 2014 City of La Habra 

General Plan 2035

Complete Streets policy 

within Circulation 

La Habra Heights DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

La Mirada 2012 Imperial Highway 

Specific Plan

Promotes active 

transportation through 

La Mirada DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Lakewood DRAFT Gateway Council of 

Governments Strategic 

Plan covers all Gateway 

cities

Lancaster 2008 Downtown Lancaster 

Specific Plan

Promotes active 

transportation through 

Lancaster 2012 City of Lancaster 

Lawndale 2009 Lawndale Safe Routes 

Lawndale 2011 South Bay Bicycle 

Master Plan

Plan covers 7 South Bay 

Cities: El Segundo, 

Gardena, Hermosa 

Beach, Lawndale, 

Long Beach 2001 Long Beach Bicycle 

Long Beach 2011 Long Beach Safe Routes 



Jurisdiction Adoption Year Plan Comment

Long Beach 2013 Long Beach General 

Plan 2035

Complete Streets policy 

within Mobility 

Element. Provides a 

foundation for updating 

the Bicycle Master Plan, 

but the Bicycle Master 

Long Beach DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Long Beach IN PROGRESS Healthy Active Long 

Los Angeles City 2011 2010 Bicycle Plan

Los Angeles City 2014 Street Design Manual Part of the City of Los 

Angeles Mobility 

Element. Has Complete 

Los Angeles City 2016 Mobility Plan 2035 Complete Streets policy 

Los Angeles County 2012 Bicycle Master Plan

Los Angeles County 2015 Los Angeles County 

General Plan

Complete Streets policy 

within Mobility Element

Lynwood 2013 Lynwood Bicycle and 

Lynwood DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Lynwood IN PROGRESS Lynwood Transit Area 

Strategic Plan

Promotes active 

transportation through 

Malibu 2015 Las Virgenes-Malibu 

Council of 

Plan covers all LVMCOG 

member cities

Manhattan Beach 2011 Beach Cities Livability 

Plan

Plan covers Hermosa 

Beach, Manhanttan 

Beach, and Redondo 

Beach.  Promotes active 

Manhattan Beach 2011 South Bay Bicycle 

Master Plan

Plan covers 7 South Bay 

Cities: El Segundo, 

Gardena, Hermosa 

Beach, Lawndale, 

Manhattan Beach DRAFT Manhattan Beach Complete Streets policy 

Maywood DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Montebello DRAFT Gateway Council of 

Governments Strategic 

Plan covers all Gateway 

cities

Monterey Park 2014 San Gabriel Valley 

Regional Bicycle Master 

Plan

Plan covers 5 San 

Gabriel Valley Cities: 

Monterey Park, San 

Norwalk DRAFT Gateway Council of 

Governments Strategic 

Plan covers all Gateway 

cities

Palmdale IN PROGRESS Active Transportation 

Paramount DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities



Jurisdiction Adoption Year Plan Comment

Paramount IN PROGRESS Bellflower-Paramount 

Pasadena 2006 Pasadena Pedestrian 

Pasadena 2015 Bicycle Transportation 

Pasadena 2015 Pasadena General Plan 

Update

Complete Streets policy 

within Mobility Element

Pico Rivera 2014 City of Pico Rivera 

General Plan

Complete Streets policy 

within Circulation 

Pico Rivera 2014 Pico Rivera Safe Routes 

Pico Rivera DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Pomona 2012 Active Transportation 

Plan: Bicycle Master 

Pomona 2012 City of Pomona Green 

Plan

Sustainability plan with 

Complete Streets 

Pomona 2012 Pedestrian Design 

Pomona 2014 City of Pomona General 

Plan Update

Complete Streets policy 

within Mobility & 

Ranchos Palos Verdes 1993 Conceptual Trails Plan Contains the 

Conceputal Bikeways 

Ranchos Palos Verdes DRAFT City of Ranchos Palos 

Verdes General Plan

Complete Streets policy 

within Circulation 

Redondo Beach 2011 Beach Cities Livability 

Plan

Plan covers Hermosa 

Beach, Manhanttan 

Beach, and Redondo 

Beach.   Promotes 

Redondo Beach 2011 South Bay Bicycle 

Master Plan

Plan covers 7 South Bay 

Cities: El Segundo, 

Gardena, Hermosa 

Beach, Lawndale, 

Rosemead 2012 City of Rosemead 

San Dimas 2011 City of San Dimas 

San Fernando 2013 San Fernando Safe 

San Gabriel 2004 San Gabriel Mission 

District Specific Plan

Promotes active 

transportation through 

San Gabriel 2006 Valley Boulevard 

Neighborhoods 

Promotes active 

transportation through 

San Gabriel 2014 San Gabriel Valley 

Regional Bicycle Master 

Plan

Plan covers 5 San 

Gabriel Valley Cities: 

Monterey Park, San 

Santa Clarita 2011 City of Santa Clarita 

General Plan

Complete Streets policy 

within Circulation 

Santa Clarita 2014 City of Santa Clarita 

Santa Fe Springs DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

Santa Monica 2010 Santa Monica General 

Plan

Complete Streets policy 

within the Land Use 



Jurisdiction Adoption Year Plan Comment

Santa Monica 2011 Santa Monica Bike 

Santa Monica 2012 Santa Monica Safe 

Santa Monica DRAFT Santa Monica 

Sierra Madre 2015 2015 General Plan Complete Streets policy 

within Circulation 

Signal Hill 2009 City of Signal Hill 

General Plan

Complete Streets policy 

within Circulation 

Signal Hill DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

South El Monte 2014 San Gabriel Valley 

Regional Bicycle Master 

Plan

Plan covers 5 San 

Gabriel Valley Cities: 

Monterey Park, San 

South Gate 2009 South Gate General 

Plan 2035 

Complete Streets policy 

within Mobility Element

South Gate 2012 South Gate Bicycle 

South Gate DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

South Pasadena 2011 City of South Pasadena 

Temple City 2011 City of Temple City 

Torrance 2011 South Bay Bicycle 

Master Plan

Plan covers 7 South Bay 

Cities: El Segundo, 

Gardena, Hermosa 

Beach, Lawndale, 

Vernon DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities

West Covina DRAFT West Covina General 

Plan

Complete Streets policy 

within Circulation 

West Hollywood 2003 Bicycle and Pedestrian 

West Hollywood 2011 West Hollywood 

General Plan 2035

Complete Streets policy 

within Mobility Element

Westlake Village 2015 Citywide Bike Plan City 

Whittier 2012 Strategic Community 

Action Plan

Plan focuses on 

improving health and 

wellness; includes plans 

Whittier 2013 City of Whittier Bicycle 

Whittier DRAFT Gateway Cities Council 

of Governments 

Plan covers all Gateway 

cities
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Stakeholder Outreach
During the development of the Active Transportation Strategic Plan (ATSP or Plan), the project team
engaged and solicited feedback from various Metro departments, as well as agency partners, including
the Metro Technical Advisory Committee and its Subcommittees; sub-regional Councils of Governments
(COGs); state, regional, and local governments; nonprofit and community groups; and other
stakeholders. Outreach to inform the ATSP consisted of the formation of a project Technical Advisory
Committee, presentations to various stakeholder groups, two rounds of ATSP Stakeholder Workshops
throughout the county, an online survey, and social media activities. Metro staff presented at
numerous meetings to engage stakeholders and seek input, as shown in Table 1.

Table 1. Stakeholder Outreach Meetings
MEETING DATE & TIME ORGANIZATION

Thu, 4/2/2015, 9-11am
Active Transportation Strategic Plan Project Technical Advisory
Committee (Meeting #1 Kick-off)

Thu, 6/15/2015, 12pm
San Gabriel Valley Council of Governments - Public Works
Technical Advisory Committee

Tue, 6/16/2015, 9:30am Metro Bus Operations Subcommittee
Thu, 6/18/2015, 9:30am Metro Streets and Freeways Subcommittee

Mon, 6/25/2015, 12pm
San Gabriel Valley Council of Governments - Planners Technical
Advisory Committee

Wed, 7/1/2015, 4pm
Gateway Cities Council of Governments - Transportation
Committee

Tue, 7/7/2015, 9am-11am
Active Transportation Strategic Plan Project Technical Advisory
Committee (Meeting #2)

Wed, 7/8/2015, 8am Gateway Cities Council of Governments - Planning Directors

Tue, 8/4/2015, 4pm-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 1 (San Gabriel Valley & Surrounding Area)

Tue, 8/11/2015, 4-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 1 (Westside & Surrounding Area)

Wed, 8/12/2015, 4-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 1 (Central & Surrounding Area)

Thu, 8/13/2015, 4pm-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 1 (North County & Surrounding Area)

Mon, 8/17/2015, 4pm-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 1 (South Bay & Surrounding Area)

Wed, 8/19/2015, 12pm
South Bay Cities Council of Governments - Infrastructure Working
Group

Mon, 8/24/2015, 4pm-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 1 (Gateway Cities & Surrounding Area)

Wed, 8/26/2015, 4pm - 6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 1 (San Fernando Valley & Surrounding Area)

Thu, 9/10/2015, 4pm
San Gabriel Valley Council of Governments - Transportation
Committee

Fri, 9/11/2015, 2pm Natural Resources Defense Council

Wed, 9/16/2015, 2:30pm - 4:30pm
South Bay Cities Council of Governments - Livable Communities
Working Group

Wed, 9/23/2015, 6pm-7:30pm Metro Bicycle Roundtable
Wed, 10/7/2015, 9:30am Metro Technical Advisory Committee
Wed, 10/7/2015, 6pm Gateway Cities Council of Governments Board Meeting



MEETING DATE & TIME ORGANIZATION

Wed, 10/14/2015, 10:30am
Metro Transportation Demand Management & Sustainability
Subcommittee

Wed, 10/14/2015, 11am Metro Ad Hoc Sustainability Committee
Thur, 10/15/2015, 9:30am Metro Streets and Freeways Subcommittee
Tue, 10/20/2015, 9:30am Metro Bus Operations Subcommittee
Thur, 10/29/2015, 2:30pm Metro Local Transit Systems Subcommittee

Tue, 11/3/2015, 2pm-4pm
Active Transportation Strategic Plan Project Technical Advisory
Committee (Meeting #3)

Wed, 11/18/2015, 4:30pm City of Compton

Thu, 12/3/2015, 4-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 2 (North Hollywood)

Mon, 12/7/2015, 4-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 2 (Norwalk)

Tue, 12/8/2015. 4-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 2 (Torrance)

Wed, 12/9/2015, 4-6pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 2 (Baldwin Park)

Mon, 12/14/15, 9-11am
Active Transportation Strategic Plan Stakeholder Workshops –
Round 2 (Los Angeles)

Tue, 12/15/2015, 5-7pm
Active Transportation Strategic Plan Stakeholder Workshops –
Round 2 (Santa Clarita)

Tue, 1/5/2016, 10am County of Los Angeles

Wed, 1/6/2016, 2:00pm California High Speed Rail Project
Thu, 1/7/2016, 4pm San Gabriel Valley Council of Governments
Wed, 1/20/2016, 2pm Metro Planning & Programming Committee
Tue, 2/9/2016, 1pm City of Los Angeles

Project Technical Advisory Committee
Metro formed a project Technical Advisory Committee, which consisted of internal Metro departments
and external stakeholders. The purpose of the committee was to provide input and guidance on the
development of the ATSP. Committee members were identified based on previous involvement in the
development of Metro’s First Last Mile Strategic Plan, their specific expertise, or because they represent
an important perspective. Three committee meetings were held during the process of Plan
development.

Active Transportation Strategic Plan Stakeholder Workshops
Metro hosted two rounds of stakeholder workshops to gather public input in order to develop a
meaningful and effective plan. In the first round, seven stakeholder workshops were held throughout
the County in August 2015. The goal of this round was to gather input on improving first and last mile
access to transit, improvements to the regional network of walking and bicycling facilities, and
opportunities for supporting local and regional partners to get these projects and programs
implemented. Metro invited all sub-regional COGs to co-host these workshops and three accepted the
offer, including Gateway Cities, San Gabriel Valley, and San Fernando Valley COGs. These workshops
were attended by over 250 attendees in total and included representatives of local, regional, and state
government agencies; elected offices; sub-regional councils of governments; nonprofit organizations;
community groups; advocates; private firms; transit operators; transit riders; public health professionals;
and other stakeholders.



In the second round, six stakeholder workshops were held throughout the County in December 2015.
The goal of this round was to gather input on the proposed regional network of bicycle and multi-use
path facilities, discuss strategies for first last mile improvements to key transit stops and stations, seek
feedback on performance measures and discuss roadmap towards implementation of these projects and
programs. Over 120 stakeholders attended in total. Figures 1-4 show invitation flyers and photos of the
two rounds of stakeholder workshops.



Figure 1. Invitation flyers for Active Transportation Strategic Plan Stakeholder Workshops (Round 1),
which included English and Spanish versions.





Figure 2. Stakeholder participation at Active Transportation Strategic Plan Stakeholder Workshops
(Round 1) during August 2015. From left to right, starting from upper left: San Gabriel Valley
workshop - August 4, Westside workshop - August 11, Central workshop - August 12, South Bay
workshop - August 17, Gateway Cities workshop – August 24, North County workshop - August 13, and
San Fernando Valley - August 26.





Figure 3. Invitation flyers for Active Transportation Strategic Plan Stakeholder Workshops (Round 2),
which included English and Spanish versions.





Figure 4. Stakeholder participation at Active Transportation Strategic Plan Stakeholder Workshops
(Round 2) during December 2015. From left to right, starting from upper left: North Hollywood –
December 3, Norwalk – December 7, Torrance – December 8, Los Angeles – December 14, Santa Clarita
– December 15, Baldwin Park – December 9.



Stakeholder Survey
Metro launched an online survey to gather additional input from stakeholders during Summer 2015 in
addition to providing printed copies of the survey during the August 2015 ATSP Stakeholder workshops.
The survey was intended to gather input on people’s top priorities for improving walking and bicycling to
train station(s) and major bus stop(s) and along regional bikeways or shared-use paths and to identify
challenges and opportunities. Over 200 responses were received from the general public. Figure 5
shows the survey form in both English and Spanish.

Figure 5. Stakeholder survey form, English and Spanish versions.









Social Media Activities
Metro was active on social media to promote the Active Transportation Strategic Plan, stakeholder
workshops, and online survey, with additional partners and stakeholders helping to spread the word.
Table 2 lists the social media posts.

Table 2. Lists of social media posts about the Active Transportation Strategic Plan
Tweet/Post Link Screenshot
https://www.face
book.com/events
/1473977855931
02/

https://twitter.co
m/BikeMetro/sta
tus/62865683315
9368708



https://twitter.co
m/LACoGoModal
/status/6285878
29866541056

https://twitter.co
m/crenshawrail/s
tatus/628600582
668951552

https://twitter.co
m/EYCEJ/status/6
33732514910068
736



https://twitter.co
m/BikeMetro/sta
tus/63127493323
0809088



https://twitter.co
m/LADOTBikePro
g/status/6311505
72553437184

https://twitter.co
m/WeHoBike/sta
tus/63092648624
6035456



https://twitter.co
m/SafeRoutesCA/
status/62363515
9582027776

http://www.myv
alleyvillage.com/
category/active-
transportation-
strategic-plan/



http://empowerl
a.org/metro-to-
host-active-
transportation-
workshops/

https://twitter.co
m/amyshimshon/
status/62364507
4811957248



http://www.sfvco
g.org/calendarev
ents/2015/8/26/
v4t6w12pger0dz
hna8gjakrs4mpui
d

http://www.lareg
ionalcollaborative
.com/events/201
5/8/26/metros-
active-
transportation-
strategic-plan-
open-house-
workshop



http://www.losa
ngeleswalks.org/
metro-atsp/

http://www.adva
ncedtransportati
oncenter.org/eve
nt/metro-active-
transportation-
strategic-plan-
open-house-
workshops-4/



http://vnnc.org/2
015/07/metro-
to-host-active-
transportation-
workshops/



https://twitter.co
m/MetroLibrary/
status/62390849
7185333248

http://saferoutes
california.org/201
5/07/21/la-
metro-holding-
public-
workshops-on-
active-
transportation-
strategic-plan/



http://bitchonabi
ke.blogspot.com/
2015/08/metros-
active-
transportation-
plan-needs.html



https://twitter.co
m/UrbanTranspo
RRt/status/62448
9754730496000

https://twitter.co
m/BikeSGV/statu
s/628718597909
557248



https://twitter.co
m/StreetsblogLA/
status/62830079
1225425920

http://lastreetsbl
og.tumblr.com/p
ost/12578281084
3/whats-wrong-
with-metros-
active-
transportation



https://twitter.co
m/thejoelepstein
/status/6271759
38585812992

http://www.jose
huizar.com/activ
e_transportation
_strategic_plan_
open_house_wor
kshops



https://twitter.co
m/woolie/status/
63945728631916
1344

https://twitter.co
m/InvestinPlace/
status/63668539
7339213824



https://www.face
book.com/RepRo
ybalAllard/posts/
11440037889474
81

https://www.face
book.com/valley.
bikery/posts/105
8669370809793?
pnref=story



http://blog.altapl
anning.com/trans
forming-la-
patchwork-
regional-
transportation-
network/

https://www.face
book.com/events
/7852592182473
39/



https://twitter.co
m/BikeMetro/sta
tus/67285187285
6805376?lang=en

https://twitter.co
m/GoHumanSoC
al/status/675132
665289441280



https://twitter.co
m/snowbunny94
8/status/674036
171329036288

https://twitter.co
m/StephRami8/st
atus/6764561325
04752128



https://twitter.co
m/pasc_la/status
/6739704972988
08832



https://twitter.co
m/PB__Communi
ty/status/669297
390768275456

https://twitter.co
m/EnviroMetro/s
tatus/690686853
100343296



https://twitter.co
m/StreetsblogLA/
status/65437729
6694935552



Tweet/Post Link Screenshot
https://www.face
book.com/bikem
etro?fref=nf

http://cityofbell.
org/Home/Comp
onents/News/Ne
ws/255/50?backli
st=%2F



http://www.valle
yglen.org/los-
angeles-metro-
wants-to-hear-
from-you/

https://twitter.co
m/BikeMetro/sta
tus/63911446936
1221633

https://twitter.co
m/BikeMetro/sta
tus/63849962636
7193089



https://twitter.co
m/BikeMetro/sta
tus/64164747576
6505472

https://twitter.co
m/LARiverWorks/
status/63912352
1482788864

https://twitter.co
m/SCAGnews/sta
tus/63693224805
5488512?lang=en



https://twitter.co
m/SCAGnews/sta
tus/64164348352
3100673

https://twitter.co
m/WeHoBike/sta
tus/63386871448
8655872?lang=en

https://twitter.co
m/WeHoBike/sta
tus/63386871448
8655872?lang=en



https://twitter.co
m/EYCEJ/status/6
33732514910068
736

https://twitter.co
m/PasadenaCSC/
status/63372450
5907703808?lang
=en

https://twitter.co
m/PasadenaCSC/
status/64422654
9588340736



https://twitter.co
m/bikecar101/sta
tus/63846108755
4269184

https://twitter.co
m/Day1DO/statu
s/633723780037
234688



https://www.face
book.com/photo.
php?fbid=101536
02102896346&se
t=a.10151886087
951346.1073741
827.506911345&
type=1&theater

https://twitter.co
m/JCRLosAngeles
/status/6445157
82676754432



https://www.face
book.com/EYCEJ/
posts/122096998
1261955

https://twitter.co
m/BikeMetro/sta
tus/64757901970
2050816?lang=en



https://twitter.co
m/EmpowerLA/st
atus/6467167092
15277056?lang=e
n



https://twitter.co
m/BikeMetro/sta
tus/64532702899
3064960?lang=en



https://twitter.co
m/JCRLosAngeles
/status/6445157
82676754432?lan
g=en

https://twitter.co
m/BikeMetro/sta
tus/64893627730
8518400?lang=en
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600 Wilshire Boulevard, Suite 1050, Los Angeles, CA 90017  (213) 261-3050  

www.fehrandpeers.com 

 

MEMORANDUM 
 

Date:  June 19, 2015 

To:  Tham Nguyen, Los Angeles County Metropolitan Transportation Authority 

From:  Matt Benjamin, Jacqui Swartz and Chelsea Richer, Fehr & Peers 

Subject: Documentation - Development of Station Areas for Analysis  

Ref: LA15-2735 

 

A total of 661 station areas will be analyzed in the Active Transportation Strategic Plan (ATSP). The 

development of this list of station areas occurred in three primary stages, in response to feedback from 

the project Technical Advisory Committee (TAC) and discussions by the project team. This memorandum 

documents the process of compiling the set of 661 station areas for analysis within the ATSP.  

 

The first set of 565 station areas were developed by collapsing every stop or station on a Metro Rail, 

Metro Rapid, or Metrolink line into a “station area” that captured the stops and stations within 300 feet of 

an intersection. This enabled stops that were on opposite sides of the street, rail stations that had rapid 

bus stops nearby, or stations that had more than one portal, to be treated as one area rather than 

multiple areas with duplicative analysis. Therefore the first set of 565 station areas contains 1,427 stops 

and stations, but aggregates these spatially into a more meaningful and efficient unit of analysis. 

 

The second set of 92 station areas were developed in response to TAC input, suggesting that the analysis 

also include high-ridership Metro Local and municipal transit operators in areas where there were no 

Rapid, Rail, or Metrolink stations to prompt their inclusion into the original set of 565 station areas. 

Following this suggestion, Metro reached out to municipal transit operators to collect stop-level 

boardings and alightings. Ultimately, seven municipal transit operators returned data in this format, which 

enabled comparison across Metro and other providers.  

 

In order to capture all the transit activity occurring at an intersection, a 300 foot buffer around the 

intersection was created, all bus stops falling within that buffer were assigned to the intersection, and 

ridership was aggregated across municipal transit providers and Metro Local buses. The intersections that 

were within a half mile of one of the existing 565 station areas were eliminated to prevent duplicative 

analysis. The remaining intersections were sorted by ridership, and every intersection with more than 800 

daily boardings and alightings were selected, adding 92 new “station areas” for analysis.
i
    

 

Four (4) future station areas on the Crenshaw light rail line (scheduled to open in 2019) were also added.
ii
 

The inclusion of these stations was in response to TAC input and subsequent discussion among the 

project team.  

 

The attached map, Figure 1, illustrates the distribution of our final set of 661 station areas. These station 

areas are served by Metro Rapid, Metro Local, Metro Rail, Metrolink, Culver CityBus, Santa Monica Big 

Blue Bus, Gardena Municipal Bus, LADOT Transit, Montebello Bus, and Long Beach Transit lines.  

                                                           
i
 Selecting a threshold of 800 daily boardings and alightings incorporated a geographically diverse set of additional stations, while 

ensuring a manageable number of additional station areas to be analyzed. This threshold produced a manageable number of 

additional stations that was within the ridership range of existing station areas and was geographically diverse.  
ii
 Six Crenshaw Line stations will be constructed, but two are already included in the data set because they are served by Metro Rapid 

Bus lines. Therefore only four (4) additional station areas were added to the data set.  
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MEMORANDUM 
 

Date:  February 25, 2016 

To:  Tham Nguyen, Los Angeles County Metropolitan Transportation Authority 

From:  Miguel Núñez and Chelsea Richer, Fehr & Peers 

Subject: Station Typology Development 

 

Ref: LA15-2735 

INTRODUCTION 

This memorandum summarizes the approach to developing a typology of station areas to select a diverse 

set of station areas to comprise the example case studies developed for the Active Transportation 

Strategic Plan (ATSP). By capturing and representing the wide range of diverse characteristics across the 

county, the resource will be most useful for numerous communities in Los Angeles County. The approach 

was informed by previous Metro studies and other studies in Southern California.  

The approach considered a set of contexts that ranged from urban to suburban and exurban; very dense 

population to less dense population; many intersections per square mile to few intersections per square 

mile. The approach ultimately created 12 categories and categorized the set of 661 station areas included 

in the ATSP. Twenty example case study sites were selected to obtain coverage across these 12 categories.  

SUMMARY OF PREVIOUS STUDIES 

Two previous Metro studies include information pertinent to the development of a Station Typology. The 

Metro Countywide Sustainability Planning Policy (2012) and the Metro First Last Mile Strategic Plan (2014) 

each used a process for identifying and categorizing the underlying characteristics of a community in 

order to capture the differences in communities across the county.   

The Metro Countywide Sustainability Planning Policy looks at residential density and employment density, 

creating a grid of nine “place types” based on an assessment of low-medium-high density and centrality. 

Nine place types were then developed into an “accessibility index” comprised of four clusters, ranging 

from very dense and very central to not dense and not central. These clusters – named A, B, C, and D – are 

incorporated as one parameter into the ATSP Station Typology. The Metro First Last Mile Strategic Plan 

utilizes the Accessibility Clusters and the station classification method to select case studies that 

encompass the diversity of place within the county.   

In addition to these Metro studies, the Smart Growth Place Type, developed by the San Diego Association 

of Governments (SANDAG) for the Safe Routes to Transit initiative, informed the ATSP Station Typology. 

The SANDAG process set a minimum threshold for employment and residential density, and also 
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considered street network density and the type of transit service found in the place type. These additions 

capture the walkability of the space and the characteristics of the transit type in the area, which are 

particularly important for those who use active modes to access the area. This method results in seven 

more descriptive place types: Metropolitan Center, Urban Center, Town Center, Community Center, Rural 

Village, Special Use Center, and Mixed Use Transit Corridor.         

ACTIVE TRANSPORTATION STRATEGIC PLAN APPROACH 

The Station Typology for the Active Transportation Strategic Plan is informed by the previous studies 

described above. Three parameters were chosen based on previous efforts at categorizing “place type” 

within Southern California:
1
  

 Accessibility Cluster, based on the Countywide Sustainability Planning Policy, based on residential 

density and employment centrality 

 Station or Bus Stop, based on the station or stop around which the existing conditions analysis 

was conducted 

 Street Grid Density, based on the number of intersections per mile within a half mile of the station 

or stop around which the existing conditions analysis was conducted 

These parameters result in a combined 12 Station Area types. Figure 1 (attached) shows the spatial 

distribution of these types across the county for the set of 661 Station Areas. Ultimately, the distribution 

of Station Areas selected as case studies reflect, among other criteria, distribution across the Station Area 

typology, with at least one case study per type. The distribution of the 661 Station Areas across the 12 

types is shown in Table 1, below. 

 

 

 

 

 

 

 

 

                                                           
1
 Previous efforts include the Metro Sustainability Planning Policy, the Southern California Association of 

Governments (SCAG) Urban Footprint project and the Regional Transportation Plan / Sustainable Communities 
Strategy, the SANDAG Smart Growth project (part of the SANDAG Regional Comprehensive Plan), and the Congress 
for New Urbanism input to the LEED-Neighborhood Development process. The development of “place types” 
within each of these projects includes a combination of population and employment density, transit access and 
quality of transit, and “walkability” or intersection density. 
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Table 1: Station Areas Distributed Across Typology Categories 

 
Station Bus Stop 

 

  

Fewer 
Intersections 

per Mile 

More 
Intersections 

Per Mile 

Fewer 
Intersections 

per Mile 

More 
Intersections 

Per Mile Total 

Low Employment 
Centrality/Residential 

Density  
26  

(3.9%) 
6 

(0.9%) 
63 

(9.5%) 
14 

(2.1%) 

109 
(16.5%) 

Medium 
Employment 

Centrality/Residential 
Density  

37 
(5.6%) 

22 
(3.3%) 

97 
(14.6%) 

69 
(10.4%) 

225 
(34.0%) 

High Employment 
Centrality/Residential 

Density  
45 

(6.9%) 
107 

(16.2%) 
73 

(11.1%) 
102 

(15.4%) 

327 
(49.5%) 

Total 
108 

(16.3%) 
135 

(20.4%) 
233 

(35.3%) 
185 

(28.0%) 
661 

(100.0%) 
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MEMORANDUM 
 

Date:  January  25, 2016 

To:  Tham Nguyen, Los Angeles County Metropolitan Transportation Authority 

From:  Matt Benjamin and Chelsea Richer, Fehr & Peers 

Subject: Goals, Objectives and Performance Metrics  

Ref: LA15-2735 

INTRODUCTION 

The process of developing performance metrics for the Active Transportation Strategic Plan (ATSP) began 

in April 2015 in advance of the first project Technical Advisory Committee (TAC) meeting. The project 

team used the first project TAC meeting as an opportunity to crowd-source ideas about measuring 

performance from informed and locally-engaged experts. This process commenced with the development 

of goals and objectives for the ATSP, to ensure that all performance metrics recommendations would be 

tied to the fundamental purpose of the project.  

The summary of recommended metrics for the ATSP is as follows:  

 Levels of bicycling and walking to transit 

 Levels of overall bicycling and walking 

 Levels of facilities installed at and around stations 

 Levels of facilities installed across the county 

 Funding levels for biking and walking 

 Collision statistics  

 Levels of bicycle access to origins and destinations  

 Levels of greenhouse gas emissions 

 Equity 

Figure 1 summarizes the goals, objectives, and performance metrics. The remainder of this memorandum 

thoroughly describes the process of developing these recommended performance metrics, benchmarks, 

and data sources, including the following sections: 

1. Active Transportation Strategic Plan Goals  

2. Active Transportation Strategic Plan Objectives  

3. Performance Metrics Best Practices  

a. Best Practices 

b. Project TAC Input 

4. Recommended Active Transportation Strategic Plan Performance Metrics 

5. Conclusion 
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These sections detail the responsibility of collecting and reporting data, whether the data should be 

collected at the project level or at the county level, benchmarks, and available data sources.   

Finally, there are a number of performance measure initiatives at Metro taking place concurrently to this 

ATSP effort. These include the performance measures under review for the upcoming Long Range 

Transportation Plan update, those set forth in the Metro Countywide Sustainability Planning Policy and 

Implementation Plan and in the Urban Greening Plan, and those to be included in an upcoming Quality of 

Life project. Where possible, Metro should streamline data collection and avoid duplication of efforts, as 

many of the types of data recommended for these various efforts are very similar. For example, in the 

Proposed Performance Metrics Framework for the 2017 LRTP Update (Attachment A of the Metro Board 

Report from October 12, 2015), recommended performance measures include (among others) fatalities 

per miles traveled, injuries per miles traveled, linkages to major employment/activity centers, and job 

accessibility by population subgroup. These are similar to several of the recommended performance 

metrics in this memorandum, and the ATSP metrics should be aligned with those that are already 

underway at the point of ATSP adoption.  

1. ACTIVE TRANSPORTATION STRATEGIC PLAN GOALS 

The Active Transportation Strategic Plan (ATSP) goals were crafted to reflect the overarching vision of the 

active transportation planning process at Metro. The following goals are a synthesis of those outlined in 

previous Metro documents that informed the development of the ATSP. Goals were reviewed from the 

Bicycle Transportation Strategic Plan (2006), the Long Range Transportation Plan (2009), the Countywide 

Sustainability Planning Policy (2012), the First Last Mile Strategic Plan (2014), the Complete Streets Policy 

(2014), and the Mobility Matrices (2015).  

The six goals of active transportation planning at Metro, based on the above referenced documents, are:  

1.  Improve access to transit.  

2.  Establish active transportation as integral elements of the countywide transportation system.  

3.  Enhance safety, remove barriers to access, or correct unsafe conditions in areas of heavy traffic, 

high transit use, and dense bicycle and pedestrian activity.  

4. Promote clean transportation options to reduce criteria pollutants and greenhouse gas 

emissions, and improve air quality. 

5.  Improve public health through traffic safety, reduced exposure to pollutants, and design and 

infrastructure that encourage residents to use active transportation as a way to integrate physical 

activity into their daily lives.  

6.  Foster healthy, equitable, and economically vibrant communities where all residents have 

greater transportation choices and access to key destinations, such as jobs, medical facilities, 

schools, and recreation.  
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Though these goals were developed to specifically relate to active transportation, many of the goals are 

multi-modal in nature and will result in benefits for all users of the transportation system throughout Los 

Angeles County.  

2. ACTIVE TRANSPORTATION STRATEGIC PLAN OBJECTIVES 

The Objectives were crafted to identify the specific ways in which the scope of the ATSP supports the 

overarching vision outlined by the goals above. Compared to the goals, which are aspirational in nature 

and may be affected by other Metro efforts or other trends outside Metro’s control, the objectives are 

more specific to the ATSP and the actions that Metro can take related to the implementation of the plan. 

These objectives speak to all of the goals articulated in Metro’s guiding policies and plans and discussed 

in the above section. The objectives also address the six overarching themes from the recent Mobility 

Matrices process: mobility, safety, sustainability, accessibility, economy, and state of good repair.  

The five objectives of the ATSP are as follows:  

1. Identify improvements that increase first and last mile access to transit for people who walk and 

bicycle. 

2. Work with partners to create a regional active transportation network.  

3. Develop supporting programs and policies related to education, enforcement, encouragement, 

and evaluation. 

4. Provide guidance for setting regional active transportation policies and guidelines to guide 

future investments. 

5. Develop a funding strategy and explore opportunities to expedite implementation.  

3. PERFORMANCE METRICS BEST PRACTICES 

As part of the screening process to develop the recommendations included in section four, the project 

team identified “best practice” performance metrics from two key national sources of guidance: the 

National Complete Streets Coalition (NCSC) and the National Association of City Transportation Officials 

(NACTO). These two key sources are both non-profit organizations which advance the practice of multi-

modal transportation planning in urban areas. These organizations are discussed in more detail below. 

The project team also reviewed benchmarks set by peer agencies in California and across the nation to 

understand how agencies track progress on each selected metric. Overall, there is no clear “best” set of 

metrics or benchmarks; the process and selection of metrics and benchmarks is context-sensitive to each 

location and tied to the overarching organizational goals of the agency. As such, Metro has an 

opportunity to lead the field in setting robust metrics, ambitious benchmarks, and clear data reporting 

processes beyond what exists for other major multi-modal transportation agencies across the country.  

Best Practices 

NCSC is a membership-based program of Smart Growth America, working to advance the ideas of 

“complete streets” since 2004. The steering committee of NCSC includes transportation and planning 
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professional organizations, such as the American Public Transportation Association, the American 

Planning Association and the Institute of Transportation Engineers, civil engineering firms such as AECOM, 

and other non-profits which support the goals of NCSC, such as the AARP and the National Association of 

REALTORS.   

According to the NCSC’s Measuring Performance, the following best practices exist for multi-modal 

performance measurement, and reinforce the process of developing the recommended performance 

metrics for the ATSP:
1
  

 Transportation departments should not be the only ones to track performance. They can 

collaborate with others to collect and analyze data, including the health department and public 

health organizations; law enforcement agencies and emergency responders; and advocacy 

groups, including those focused on equity. 

 Use rates, rather than straight numbers, to show changes in safety and mode shift over time. 

 Establish baseline data so as to better illustrate successes. 

 Be clear about measuring outputs (such as blocks of sidewalks built or repaired) versus outcomes 

(such as increases in walking rates). 

 Create metrics that are specific to community goals. 

NACTO is a non-profit facilitating information sharing and the exchange of ideas among representatives 

from major cities, with the goal of raising the state of the practice for street design and transportation. 

NACTO member cities include Los Angeles along with 20 other major US Cities, as well as Santa Monica as 

an affiliate member. The Board is primarily made up of public officials in transportation agencies within 

the member cities. Two NACTO design guides have been published: the Urban Street Design Guide (2013) 

and the Urban Bikeway Design Guide (2012). The Federal Highway Administration issued a memorandum 

in August 2013 officially supporting the Urban Bikeway Design Guide.  

NACTO offers guidance on the development of performance metrics that are broader than the traditional 

Level of Service metric used to measure the performance of projects for vehicles.
2
 Recognizing that 

collecting and reporting data on each and every metric listed below would be a time-consuming 

undertaking, NACTO suggests the following performance metrics as a broad range of options that an 

agency could use to balance the way performance of streets is measured in order to capture the effects 

on all modes. Depending on the context, agencies may find it desirable to collect and report all metrics, 

one or more metrics per mode, or one or more metrics per organizational goal (i.e., safety, efficiency, 

cost-effectiveness).   

PEDESTRIANS 

 Safety: Rate of crashes, injuries, and fatalities (typically based on Police Records) 

 Pedestrian LOS (Highway Capacity Manual) 

 Public Life Surveys 

 WalkScore (walkability ratings) 

 Pedestrian Environmental Quality Index (PEQI) 

 Minimal delay at crossings 

                                                           
1
 These best practices are taken directly from the Smart Growth America guidance, found here: 

http://www.smartgrowthamerica.org/complete-streets/implementation/measuring-performance.  
2
 These are taken directly from NACTO guidance. More information can be found here: 

http://nacto.org/usdg/design-controls/performance-measures/.  
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 Foot traffic volume 

BICYCLISTS 

 Safety: Crash records, injuries, and fatalities 

 Bicycle LOS (Highway Capacity Manual) 

 Travel Time and Delay 

 Bicycle Environmental Quality Index 

 Bicycle counts 

VEHICLES 

 LOS 

 Travel Time 

 Corridor Impact Analysis 

 Safety: Crash records, injuries, and fatalities 

TRANSIT 

 On-time performance 

 Average speed 

 Farebox recovery ratio 

 Ridership per revenue hour 

 Operating cost per hour 

FREIGHT 

 Freight delivered by hour 

 Time spent loading/unloading 

EMERGENCY VEHICLES 

 Response time 

SUSTAINABILITY  

 LEED Neighborhood Development 

 STARS 

 GreenRoads 

MULTI-MODAL 

 Multi-Modal LOS 

 Retail revenues and business growth  

Some of these metrics presented by NACTO are not relevant to the specific aims of the ATSP. Therefore, 

this list is provided as the best practice and cutting edge for measuring street performance and are not 

included wholesale into the list of recommended performance metrics. 

The development of benchmarks was also informed by a review of peer agencies’ metrics and benchmarks 

to understand how “cutting edge” regions are collecting and reporting data, and measuring progress. The 

following review highlights some examples of benchmarking by other cities and regions in the US, but is 

not an exhaustive list of every performance metric benchmarking effort. The project team aimed to 

provide a representative sample which shows trends and the diversity in methods used by agencies at 

different levels.  
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A national review showed substantial variety between the Portland region, Seattle region, and New York 

City in how performance metrics are measured and tracked.  

 Oregon Metro
3,4

 in the Portland region sets explicit modeshare benchmarks overall, as well as 

varied by area of the region.  

o Triple walking and biking mode share from 2010 levels by 2040 (8.8% for walking in 2010 

to a target of 27% in 2040; 3.1% for biking in 2010 to a target of 9% in 2040) 

o Mode share goals are also broken down by community type, including 60-70% non-drive 

alone modal target in the Central City, 45-55% non-drive alone modal target in Regional 

centers, town centers, and main streets, and 40-45% non-drive alone modal target in 

Industrial areas and neighborhoods.  

o Increase by 50% the miles of sidewalk, bikeways and trails compared to 2010 levels by 

2040.  

 Puget Sound Regional Council
5
 and the City of Seattle

6
 both set benchmarks based on 

modeshare, funding, and access.  

o The Puget Sound Regional Council Transportation 2040 Plan includes the target of 

increasing non-motorized mode share from 10.2% (2010) to 12.3% (2040). 

o The Puget Sound Regional Council Transportation 2040 Plan also includes the target of 

increasing walk trips by 62%, increasing bike trips by 58%, and increasing walk to transit 

trips by 160% (over 2006 levels). 

o The City of Seattle Bicycle Master Plan includes the target of funding bicycle projects and 

programming commensurate to the US Census “Commute by Bike” mode share 

percentage. 

o The City of Seattle Bicycle Master Plan aims to quadruple bicycle ridership between 2014 

and 2030, based on annual counts. 

o The City of Seattle Bicycle Master Plan also states the target of having 100% of 

households within ¼ of a mile of an “all ages and abilities” bicycle facility by 2035. 

 New York City
7,8

 sets seasonal modeshare targets for cycling.  

o Double “In-Season Cycling Indicator” by 2020. 

                                                           
3
 http://www.oregonmetro.gov/sites/default/files/RTP-2014-final.PDF 

4 
http://www.oregonmetro.gov/sites/default/files/2014_regional_active_transportation_plan_0.pdf 

5
 http://www.psrc.org/assets/10541/T2040Update2014AppendixH.pdf?processed=true  

6
 http://www.seattle.gov/transportation/docs/bmp/apr14/SBMP_21March_FINAL_full%20doc.pdf  

7
 http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf 

8 
http://www.nyc.gov/html/dot/downloads/pdf/2014-isci.pdf 
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Within other California regions, the Bay Area Metropolitan Transportation Commission (MTC), the San 

Francisco Municipal Transportation Agency (SFMTA), and the City of San Luis Obispo have set benchmarks 

through various planning efforts that relate to modeshare and plan implementation.  

 Bay Area MTC
9,10

 sets benchmarks in their Plan Bay Area, including the following: 

o Increase the average daily time walking or biking per person for transportation by 70 

percent (for an average of 15 minutes per person per day) by 2040 

o Increase non-auto mode share by 10 percentage points (to 26 percent of trips) by 2040 

 SFMTA
11

 sets benchmarks in their 2013 Bicycle Strategy for modeshare: 

o 8-10% bicycle mode share by 2018 (compared to 3.5% in 2010) 

o 19-21% walking mode share by 2018 (compared to 17.5% in 2010) 

 San Luis Obispo
12

 sets benchmarks in their General Plan Circulation Element for modeshare:  

o 50 percent motor vehicles by 2035 

o 12 percent transit by 2035 

o 20 percent bicycles by 2035 

o 18 percent walking, car pools, and other forms by 2035 

 San Luis Obispo allocates general fund transportation spending at the same ratio as the 

modeshare target desired. 

Locally, the City of Los Angeles
13

 and the City of Santa Monica
14

 have both set modeshare benchmarks as 

part of each city’s Sustainable City Plan.  

 The City of LA set a target of 35% combined walk, bike, and transit modeshare by 2025 

 The City of Santa Monica includes three key benchmarks: 

o 25% combined walk, bike and transit trips by 2020  

o 15% combined walk and bike trips by 2020 

                                                           
9
 http://planbayarea.org/pdf/final_supplemental_reports/FINAL_PBA_Performance_Assessment_Report.pdf 

10 http://files.mtc.ca.gov/pdf/Plan_Bay_Area_FINAL/5-Performance.pdf 
11

 https://www.sfmta.com/sites/default/files/BicycleStrategyFinal_0.pdf  
12

http://www.slo2035.com/images/pubdraft/luce_volume_II_appendix_b_draft_circulation_element_2014_06_w
eb.pdf 
13

 https://performance.lacity.org/en/stat/goals/yn4r-yz4i/3uu3-hzur/3qct-edmu  
14 http://www.smgov.net/uploadedFiles/Departments/OSE/Categories/Sustainability/Sustainable-City-Plan.pdf   
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o 100% bicycle network build-out by 2020   

Finally, major US cities are increasingly signing on to the Vision Zero safety targets of eliminating traffic 

fatalities and severe injuries, along different time horizons. These cities include, among others, the City of 

Los Angeles, New York City, Seattle, and San Diego, as well as Chicago which has stated similar safety 

goals (though not officially branded “Vision Zero”).  

Technical Advisory Committee Input 

The project Technical Advisory Committee (TAC) was asked for input on performance metrics and 

benchmarks during the first TAC meeting on April 2, 2015. The project team received 14 responses from 

TAC members, including a variety of metrics and suggested ways to measure change over time. The 

project team reviewed and discussed all suggestions from the TAC; many of the ideas are reflected in the 

list of recommended metrics discussed above. Some reasons why suggested metrics were eliminated 

include: 

 

 Metric not relevant to the goals or objectives of the ATSP 

 Data are not readily available 

 Metric is duplicative of other (included) metrics.  

Appendix 1 (Excel document) lists the full set of performance metrics and benchmarks suggested by the 

TAC. Many of the metrics suggested by the TAC have been used in previous studies in the region to 

assess progress towards achieving the active transportation-related goals and objectives. In Appendix 1, 

the “Previous Use” column identifies other local, regional, and national documents and plans that have 

used the metric listed or a similar metric. 

4. RECOMMENDED ACTIVE TRANSPORTATION STRATEGIC PLAN PERFORMANCE METRICS 

Progress toward the goals and objectives discussed above can be measured by process-oriented 

performance metrics, which capture how much of a particular activity is being undertaken, and by 

outcome-oriented metrics, which capture the broader effects of these activities and typically cannot be 

attributed exclusively to the actions of Metro or the implementing agencies. Both types of metrics are 

important to track so that Metro has an understanding of the broader trends that may influence or be 

influenced by Metro’s active transportation investments. 

Figure 2 shows the relationship of the goals and objectives discussed above to the summarized categories 

of recommended performance metrics.  

Table 1 includes the full set of performance metrics recommended for the ATSP, based upon the goals 

and objectives described above, and informed by the project TAC input and best practices described in 

the following sections (3b and 3c). Additionally, based on discussions among the project team, these 

recommended metrics were screened from an extensive array of options based on the following guiding 

principles: 

 Applicability: Can the Metro ATSP projects and programs be realistically expected to “move the 

needle” using the proposed metric? 

 Replicability: Will the metric be relevant to all project types in all contexts in Los Angeles County? 

 Accuracy: Is the metric able to isolate project-specific outcomes from more general trends? 
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 Availability of data: Does it currently exist? If not, how will it be collected? 

 Efficiency: What combination of metrics provides the most impactful set of information, while 

keeping the number of performance measures to a minimum? 

 Level of Effort: What is the level of effort required to collect data and complete analysis? 

 Agency Capacity: Who will be expected to conduct each method of evaluation? 

 Equity: Does the metric improve our understanding of whether the plan is being implemented in 

an equitable way across the county?  

 

The first set of metrics would be collected and maintained by Metro, in partnership with local jurisdictions. 

These metrics are optimal for the county level, so Metro can understand the overall, county-wide effects 

of the active transportation investments. Tracking at the county-wide level is critical as some metrics may 

see an exponential effect – where the observed increases or decreases are greater than the sum of the 

activity occurring right around the project location.  

 

The benchmarks are set as an opportunity for Metro to be a leader in the field of active transportation 

planning. They were developed after a review of benchmarks set by other regions and cities, as described 

above, and are specifically tied to the context of Los Angeles County in terms of our current baseline. The 

horizon year of 2025 was selected for most of the potential benchmarks because the ten-year horizon is 

generally the time frame in which active transportation plans are refreshed and updated, and would be a 

good point to revisit benchmarks.  

 
Table 1: Recommended Performance Metrics  

Performance Metric Project 

Level 

County-

Wide 

Level 

Initial Baseline (2015) Potential 

Benchmark 

Available Data Sources 

Collected by Metro  

Number and percent bicycle-

to-transit
15

 

 X 4% (Rail) 

3% (Bus) 

100% increase 

by 2025 

Metro On-Board Surveys 

Number and percent walk-to-

transit 

 X 68% Walk (Rail) 

4% Skated (Rail) 

83% Walk (Bus) 

2% Skated (Bus) 

10 percentage 

point increase 

(walk to rail) by 

2025 

 

5 percentage 

point increase by 

2025 (walk to 

bus) 

Metro On-Board Surveys 

Percent trips completed by 

bicycle in Los Angeles County 

 X 1.4% Bike 100% increase 

by 2025 

2009 National 

Household Travel Survey 

Percent trips completed by 

walking in Los Angeles County 

 X 17.6% Walk 50% increase by 

2025 

2009 National 

Household Travel Survey 

Means of transportation to 

work 

 X 3.8% Combined Bike + 

Walk (0.9% Bicycle, 2.9% 

Walk) 

100% increase 

by 2025 in 

combined Bike + 

Walk 

2013 American 

Communities Survey 5-

Year Estimate 

                                                           
15

 Because the percent of transit riders who walk or bike to transit is already very high, it is critical to also collect 
the number of riders who walk or bike to a station, so that net ridership increases are captured in addition to any 
increase in walk-or-bike-to-transit ridership. 
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Table 1: Recommended Performance Metrics  

Performance Metric Project 

Level 

County-

Wide 

Level 

Initial Baseline (2015) Potential 

Benchmark 

Available Data Sources 

Miles of installed bicycle 

facilities, by class 

 X 2014: 

Class IV = 6 miles (2015) 

Class III = 614 miles 

Class II = 1,046 miles 

Class I = 341 miles 

100% increase 

per year for class 

IV 

 

10% increase per 

year for each 

class I, II and III 

Self-reported by 

jurisdictions 

Metro capital funding allocated 

to bicycle/pedestrian 

improvements 

 X To Be Determined To Be 

Determined 

Self-tracked/self-

reported by Metro 

Percent of bicycle/pedestrian 

improvement projects funded 

by Metro capital funding that 

benefits a disadvantaged 

community
16

 

 X n/a 50% per funding 

cycle 

Self-tracked/self-

reported by Metro 

Number of station areas 

receiving Metro capital funding 

or external funding allocated to 

bicycle/pedestrian access 

improvement treatments 

 X To Be Determined  100% of 661 

station areas 

served by 2030 

Self-tracked/self-

reported by Metro 

Number of station areas with 

completed bicycle/pedestrian 

access improvement 

treatments funded by Metro  

capital funding or external 

funding 

 X To Be Determined 100% of  661 

station areas 

served by 2035 

Self-tracked/self-

reported by Metro 

External (non-Metro) 

discretionary grant funding 

won within LA County for 

active transportation projects 

 X To Be Determined Proportional to 

LA County 

population or 

greater 

Self-reported by 

jurisdictions and 

implementing agencies 

Collision statistics (number by 

mode, percent by mode for 

severe injury and fatal crashes) 

 X 2012:  

Total Collisions=51,207  

Total Injuries=50,622 

Total Severe 

Injuries=2,300 

Total Fatalities=585 

Ped Collisions=5,024 

Ped Injuries=4,821 

Ped Fatalities=203 

Bike Collisions=4,955  

Bike Injuries=4,926 

Bike Fatalities=29 

Support 

benchmark  of 

local 

municipalities 

with Vision Zero 

Policies 

 

Decrease overall 

collisions by 10% 

per year 

countywide 

State-Wide Integrated 

Traffic Reporting System 

(SWITRS) 

Greenhouse gas reductions X X To Be Determined  Evaluate against 

forecasts and 

inputs 

SCAG, Self-reported by 

implementing agencies 

                                                           
16

 Disadvantaged Community is characterized as one of the following:  The median household income is less than 
80% of the statewide median based on the most current census tract level data from the American Community 
Survey, an area identified as among the most disadvantaged 25% in the state of California according to the 
CalEPA and based on the latest version of the California Communities Environmental Health Screening Tool 
(CalEnviroScreen) scores, or at least 75% of public school students in the project area are eligible to receive free or 
reduced-price meals under the National School Lunch Program.    
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Table 1: Recommended Performance Metrics  

Performance Metric Project 

Level 

County-

Wide 

Level 

Initial Baseline (2015) Potential 

Benchmark 

Available Data Sources 

Collected by Implementing Agencies   

Number and percent of people 

who walk  

X  Baseline set by 

implementing agency 

before project 

implementation 

100% increase 

by 2025 

Self-reported by 

implementing agencies 

via pedestrian counts, 

Baseline available in the 

ATSP existing conditions 

analysis 

Number and percent of people 

who bike  

X  Baseline set by 

implementing agency 

before project 

implementation 

100% increase 

by 2025 

Self-reported by 

implementing agencies 

via bicycle counts, 

Baseline available in the 

ATSP existing conditions 

analysis 

Number of households within 

¼ mile of a low-stress bicycle 

facility 

X  Baseline set by 

implementing agency 

before project 

implementation 

Increase by 20% 

per year, 

countywide 

US Census American 

Communities Survey, 

Self-reported by 

implementing agencies, 

Baseline available in the 

ATSP existing conditions 

analysis 

Number of jobs within ¼ mile 

of a low-stress bicycle facility 

X  Baseline set by 

implementing agency 

before project 

implementation 

Increase by 20% 

per year, 

countywide 

US Census American 

Communities Survey, 

Self-reported by 

implementing agencies, 

Baseline available in the 

ATSP existing conditions 

analysis 

Number of destinations 

(schools, medical, parks, 

recreational, etc.) within ¼ mile 

of a low-stress bicycle facility 

X  Baseline set by 

implementing agency 

before project 

implementation 

Increase by 20% 

per year, 

countywide 

Self-reported by 

implementing agencies; 

Baseline available in the 

ATSP existing conditions 

analysis 

 

5. CONCLUSION 

The recommendations presented above are the result of a process that included internal goal-setting and 

identification of project objectives, input from the project TAC, review of national best practices and 

regional examples of performance measuring, and screening through an additional set of guiding 

principles. The recommended metrics are anticipated to support and align with other Metro performance 

measurement efforts, and to demonstrate the impact of Metro’s active transportation investments on all 

modes of travel across the county.  
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MEMORANDUM 
 

Date:  February 25, 2016 

To:  Tham Nguyen, Los Angeles County Metropolitan Transportation Authority 

From:  Miguel Núñez and Chelsea Richer, Fehr & Peers 

Subject: High-Level Cost Estimate Documentation 

 

Ref: LA15-2735 

INTRODUCTION 

This memorandum documents the approach to developing a high-level cost estimate for the Active 

Transportation Strategic Plan (ATSP). This cost estimate includes four components, providing a 

comprehensive estimate of the cost to building out a high quality active transportation environment 

throughout Los Angeles County. The cost parameters are based on other projects in Southern California, 

or national sources where local costs were not available. All costs are presented in a low-medium-high 

range, based on the ranges presented in the source documents or information provided by Metro. Where 

cost ranges were unavailable, the high cost was assumed to be 523% of the reported cost, and the low 

cost was assumed to be 6.2% of the reported cost. These factors are based on the range of actual 

construction costs for Class I bikeways projects provided by Metro in an email dated November 4, 2015. 

This range was then applied to any projects where a range was unavailable in the original source 

documentation, with the exception of the walkshed and bikeshed estimates. The high value and low value 

for the walkshed and bikeshed estimates are based on average deviations from the “Medium Estimate” in 

SANDAG’s Safe Routes to Transit report.  

A summary of the four categories’ costs can be found in the accompanying attachments to this document. 

The four categories included in the high-level cost estimate are as follows:  

1. Walkshed: This category includes all pedestrian treatments within the walksheds (½ mile radius, 

taking into account the network and the slope) of each station area included in the 661 ATSP 

station areas. Six sets of treatments were specified, based on the typology of station types 

developed in the previous stage of the project. The six sets include different existing conditions, 

and therefore different costs.   

2. Bikeshed: This category includes all bicycle treatments within the bikesheds (3 mile radius, taking 

into account the network and the slope) of each station area included in the 661 ATSP station 

areas. Six sets of treatments were specified, based on the typology of station types developed in 

the previous stage of the project. The six sets include different existing conditions, and therefore 

different costs.   
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3. Regional Active Transportation Network: This category includes all facilities on the ATSP 

Regional Active Transportation Network, including Class I, II+, III+, and IV bikeways and mixed use 

paths for people on foot or people on bike. The mileage of this network was derived from the 

Draft Regional Active Transportation Network as of 2/4/16, and includes all unbuilt facilities on 

the Regional Active Transportation Network. 

4. Local Bicycle/Pedestrian Networks: This category includes all potential additional bicycle 

facilities that would not be included in the bikeshed or Regional Active Transportation Network, 

but could be included in local plans, and all additional pedestrian treatments that would not be 

included in the walkshed but could be implemented by cities or included in local pedestrian plans. 

For the local bike network, the mileage of this network was derived by taking all the network 

miles within Los Angeles County minus the bikeshed area included in the category above. Using 

the Santa Monica bike network as a model it was assumed that a percent of these streets would 

include Class II and Class III facilities as part of the local networks, and applying a per-mile cost for 

Class II and Class III facilities. For the local pedestrian network, the total walkshed square mileage 

was subtracted from the square mileage of the urbanized area in Los Angeles County, and the 

per-square-mile costs associated with a basic treatment package of pedestrian improvements was 

applied.  

 

The categories and cost parameters are described more fully, below. Any of the per-unit costs, 

assumptions, or cost parameters described below can be easily adjusted to reflect different assumptions 

or priorities for the ATSP, for Metro, or for LA County.  

WALKSHED 

This category includes all pedestrian treatments within the walksheds (½ mile radius, taking into account 

the network and the slope) of each station area included in the 661 ATSP station areas. Six sets of 

treatments were specified, based on the typology of station types developed in the previous stage of the 

project and an associated Case Study. Each type includes different existing conditions which results in 

different levels of treatments and cost.   

Table 1 shows the walkshed and bikeshed projects assumed within each station typology, based on the 

cost estimates associated with the example Case Studies produced for the ATSP. These projects are used 

at differing levels of intensity (more or fewer, depending on the existing conditions) for each of the 

different types. The walkshed and bikeshed total costs include hard and soft costs, including a 

construction contingency, planning/design/environmental costs, and costs for construction engineering. 

Table 1: Walkshed and Bikeshed Projects for Each Station Typology 

Walkshed Bikeshed 

Signal modification  Bike Parking  

Ped Scramble Phase Bike Wayfinding Signs  

Countdown Pedestrian Signalhead One-way Cycle Track (striped buffer)  

High-Visibility Crosswalks One-way Cycle Track (raised median)  

Directional Curb Ramps  Class II Bike Lanes  

Sidewalk Reconstruction  Class III Sharrows  

Curb/Gutter Reconstruction  Bike signals  

Street Trees  Bicycle detection 

Pedestrian Street Lighting  Bicycle and pedestrian bridge 
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Pedestrian Wayfinding Signs   

Curb Extensions   

Traffic signal  

Bus shelter, bench, trash receptacles  

Median refuge islands  

Neighborhood traffic circles  

Speed treatments  

Diverters  

Chicanes  

Bollards   

Stop signs  

The total walkshed square mileage of each station type was derived using a Geographic Information 

System (GIS) analysis, and an associated cost was applied. These planning level costs were derived from 

counting the number and types of treatments suggested in the Case Study for each type within the 

typology. The per-unit costs were based on estimates provided by Michael Baker International, provided 

with sources as an attachment to this document.  

Overall, the treatment package applied to the more suburban stations cost more per square mile than the 

treatment package applied to the more urban stations, due to the lack of existing infrastructure. For the 

purposes of this high-level cost estimate, treatment packages were assumed to be the same for fixed-

guideway stations and non-fixed-guideway stops within the same type of walkability and suburban/urban 

categorization. Table 2 shows the six categories and the number of station areas within each category. 

This categorization also applies to the bikeshed process described in the next section. For any overlapping 

square mileage – space that was in two separate station areas’ walksheds – the cost per square mile was 

based on the “somewhat urban, more walkable” and “very urban, less walkable” station types because 

together, these encompass one third of all the station areas, and the associated Case Studies have the 

same cost estimates.   

Table 2: Station Areas Distributed Across Typology Categories 

Very urban, more walkable 209 

Very urban, less walkable 118 

Somewhat urban, more walkable 91 

Somewhat urban, less walkable 134 

Suburban, more walkable 20 

Suburban, less walkable 89 

Total 661 

The total square mileage of the walksheds by typology category, and the per unit cost parameters can be 

found in the Walkshed attachments to this document,  

BIKESHED 

This category includes all bicycle treatments within the bikesheds (3 mile radius, taking into account the 

network and the slope) of each station area included in the 661 ATSP station areas. Six sets of treatments 

were specified, based on the typology of station types developed in the previous stage of the project and 
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an associated Case Study. Each type includes different existing conditions which results in different levels 

of treatments and cost.   

Using GIS, the total bikeshed square mileage of each station type was derived, and an associated cost was 

applied. These planning level costs were derived from counting the number and types of treatments 

suggested in the Case Study for each type within the typology. The per-unit costs were based on 

estimates provided by Michael Baker International, provided with sources as an attachment to this 

document.  

Overall, the treatment package applied to the Somewhat Urban, More Walkable stations cost the least per 

square mile, and the treatment package applied to the Very Urban, More Walkable stations cost the most 

per square mile, generally due to the need for more intense infrastructure such as a pedestrian/bicycle 

bridge. For the purposes of this high-level cost estimate, treatment packages were assumed to be the 

same for fixed-guideway stations and non-fixed-guideway stops within the same type of walkability and 

suburban/urban categorization. For any overlapping square mileage – space that was in two separate 

station areas’ bikesheds – the cost per square mile was based on the “very urban, less walkable” because 

the associated Case Study has the median cost of all six station area types.  

The total square mileage of the bikesheds by typology category, and the per unit cost parameters can be 

found in the Bikeshed attachments to this document,  

REGIONAL ACTIVE TRANSPORTATION NETWORK 

This category includes all facilities on the ATSP Regional Active Transportation Network, including Class I, 

II+, III+, and IV bikeways and mixed use paths for people on foot or people on bike. The mileage of this 

network was derived from the Draft Regional Active Transportation Network as of 2/4/16, and includes all 

unbuilt facilities on the Regional Active Transportation Network. Table 3 provides a summary of the 

relevant bike facility class types. 

Table 3: Bicycle Facility Class Types for Regional Network 

Class I: Off-street bicycle-only or off-street 

mixed-use path for people walking or biking 
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Class II+: Buffered bike lane. Traditional 

Class II bicycle lane with additional painted 

buffer to the left and/or the right of the 

bike lane between travel lanes and/or 

parking lanes provide additional protection 

and visibility for people on bicycles.  

 

 
Class III+: Bicycle Boulevard. Painted 

sharrows and bicycle route signage, 

combined with additional traffic calming 

elements, such as curb extensions, chicanes, 

traffic diverters, bicycle-friendly traffic 

signals, and other tools decrease the speed 

of travel and provide comfortable, safe 

accommodation for people on bicycles. 
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Class IV: Protected bike lane (cycletrack). 

Vertical elements added to an additional 

buffer, such as a curb, planters, or parked 

cars, provide additional protection for 

people on bicycles. 

 

 

 

As of 2/4/16, the Regional Active Transportation Network was categorized into “Off-Street” (Class I), 

“Dedicated On-Street” (enhanced on-street facilities including Class II+, Class IV), and “Shared On-Street” 

(Class III+). The per-mile cost applied to Off-Street facilities is based on a list of projects provided by 

Metro for Class I facilities. The per-mile cost applied to Dedicated and Shared On-Street facilities is based 

on the Gateway Cities COG Active Transportation Plan and recently-constructed Class II+, Class III+ and 

Class IV facilities, enhanced facilities, averaged together to create a per-mile cost for enhanced On-Street 

facilities. Where a construction year was available, costs were escalated 3% per year based on Metro 

guidance in order to capture the annual increase in costs associated with construction and 

implementation. There are also about 15 miles of facilities that are currently under study by Metro and are 

not added into the total cost of the Regional Active Transportation Network, though the mileage is 

itemized in the Unbuilt Regional Network tab.  

These cost parameters and the total mileage of the Regional Active Transportation Network by class type 

are itemized in the Unbuilt Regional Active Transportation Network attachment to this document.   

LOCAL BICYCLE/PEDESTRIAN NETWORKS 

This category includes all potential additional bicycle facilities that would not be included in the bikeshed 

or Regional Network, but could be included in local plans. This includes Class II or Class III facilities (i.e., 

not part of the Regional Network) outside the bikeshed area. It also includes all potential additional 

pedestrian improvements that would not be included in the walkshed, but could be implemented by local 

cities or included in local pedestrian plans.  

For the bicycle network, using GIS, the mileage of this network was derived by taking all the network miles 

within Los Angeles County minus the bikeshed area included in the category above, applying a “local 

network factor” which assumes a percent of these streets would include Class II and Class III facilities as 

part of the local networks, and applying a per-mile cost for Class II and Class III facilities. 

The “local network factor” was based on the City of Santa Monica’s bicycle network, one of the more 

comprehensive bicycle facility networks in the county. The total percentage of streets covered by Class II 

and Class III facilities in Santa Monica is 7% each. Therefore, 14% of the LA County street mileage outside 
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the bikesheds was assumed to be the basis for future local bike networks, with 7% taking the Class II per-

mile cost, and 7% taking the Class III per-mile cost.  

For the pedestrian network, using GIS, the total square mileage of urbanized Los Angeles County was 

derived. The non-overlapping square mileage of all the walksheds for the 661 transit station areas 

included in the ATSP was then subtracted from this total. Based on the Case Study cost estimates, the cost 

of the least-intensive pedestrian treatment package was then applied, reflecting the role of Metro in 

providing pedestrian infrastructure in the areas with lowest-intensity land use, the development context 

present in much of the area that falls outside the walksheds.  

The per-mile cost parameters and the “local bicycle/pedestrian network factor” calculations are shown in 

the attachments to this document.  

SUMMARY 

A summary of all the information described above is shown in the attachment to this document, along 

with all supporting documentation including per-unit costs, walkshed and bikeshed mileage, Regional 

Network mileage, and local bicycle and pedestrian network mileage. 



Lo
w

M
ed

iu
m

H
ig

h

W
al

ks
h

ed
$

1
,3

7
6

,9
7

1
,8

9
2

$
1

,8
5

8
,2

6
1

,7
0

0
$

2
,3

9
7

,1
5

7
,5

4
4

B
ik

es
h

ed
$

5
,5

6
9

,1
5

2
,3

6
5

$
7

,5
1

5
,7

2
5

,1
8

9
$

9
,6

9
5

,2
8

5
,4

9
4

R
eg

io
n

al
 N

et
w

o
rk

$
9

4
,2

8
2

,9
3

4
$

1
,5

1
6

,2
2

2
,7

3
8

$
7

,9
3

3
,3

4
2

,3
5

0

Lo
ca

l B
ik

e
/P

ed
 N

et
w

o
rk

s
$

6
,9

2
4

,5
0

1
,3

3
4

$
9

,3
7

8
,1

6
6

,0
2

6
$

1
2

,2
4

1
,2

7
3

,9
1

5

TO
T

A
L

$
1

3
,9

6
4

,9
0

8
,5

0
0

$
2

0
,2

6
8

,3
7

5
,7

0
0

$
3

2
,2

6
7

,0
5

9
,3

0
0

C
o

st

Lo
w

 
M

ed
iu

m
 

H
ig

h

Fi
rs

t 
La

st
 M

ile
 A

cc
es

s 
to

 M
aj

o
r 

Tr
an

si
t 

St
o

p
s/

St
at

io
n

s
$

3
4

7
,3

0
6

,2
1

3
$

4
6

8
,6

9
9

,3
4

4
$

6
0

4
,6

2
2

,1
5

2

R
eg

io
n

al
 A

ct
iv

e 
Tr

an
sp

o
rt

at
io

n
 N

et
w

o
rk

$
4

,7
1

4
,1

4
7

$
7

5
,8

1
1

,1
3

7
$

3
9

6
,6

6
7

,1
1

7

Lo
ca

l A
ct

iv
e 

Tr
an

sp
o

rt
at

io
n

 N
et

w
o

rk
s

$
3

4
6

,2
2

5
,0

6
7

$
4

6
8

,9
0

8
,3

0
1

$
6

1
2

,0
6

3
,6

9
6

To
ta

l A
n

n
u

al
 C

ap
it

al
 C

o
st

  -
 A

ct
iv

e 
Tr

an
sp

o
rt

at
io

n
 N

et
w

o
rk

$
6

9
8

,2
4

5
,4

2
6

$
1

,0
1

3
,4

1
8

,7
8

3
$

1
,6

1
3

,3
5

2
,9

6
5

M
et

ro
 B

ik
e 

Se
rv

ic
es

 -
 A

n
n

u
al

 C
ap

it
al

 C
o

st
s

$
1

,0
6

8
,1

0
0

$
2

,2
0

5
,9

0
0

$
3

,4
9

6
,5

0
0

M
et

ro
 B

ik
e 

Se
rv

ic
es

 -
 A

n
n

u
al

 O
p

er
at

io
n

s 
an

d
 M

ai
n

te
n

an
ce

$
1

3
,6

3
5

,0
0

0
$

2
6

,9
2

1
,0

0
0

$
4

0
,0

1
6

,0
0

0

Ed
u

ca
ti

o
n

 &
 E

n
co

u
ra

ge
m

en
t 

P
ro

gr
am

s 
- 

A
n

n
u

al
 C

o
st

s
$

2
4

,3
5

7
,7

7
6

$
3

0
,0

1
0

,5
5

2
$

3
5

,7
3

4
,6

6
3

To
ta

l A
n

n
u

al
 C

o
st

 R
an

ge
$

7
3

7
,3

0
6

,3
0

2
$

1
,0

7
2

,5
5

6
,2

3
5

$
1

,6
9

2
,6

0
0

,1
2

8

To
ta

l o
ve

ra
ll 

co
st

 f
o

r 
b

u
ild

o
u

t
$

1
3

,9
6

4
,9

0
8

,5
2

5
$

2
0

,2
6

8
,3

7
5

,6
5

2
$

3
2

,2
6

7
,0

5
9

,3
0

3

2
0

 y
e

ar
 b

u
ild

o
u

t
$

1
,0

1
3

,4
1

8
,7

8
2

.6
2

4
0

 y
e

ar
 b

u
ild

o
u

t
$

5
0

6
,7

0
9

,3
9

1
.3

1

C
o

st
 C

at
eg

o
ry

To
ta

l C
o

st
s

D
es

cr
ip

ti
o

n
 



W
al

ks
h

ed
Ty

p
o

lo
gy

# 
o

f 
St

at
io

n
s

To
ta

l A
re

a 
(s

q
 m

i)
Lo

w
M

ed
iu

m
H

ig
h

Lo
w

M
ed

iu
m

H
ig

h

1
V

er
y 

u
rb

an
, m

o
re

 w
al

ka
b

le
20

9
2

4
$

1
3

5
,5

2
0

,0
5

2
$

1
8

2
,8

8
8

,0
5

9
$

2
3

5
,9

2
5

,5
9

6
$

6
4

8
,4

2
1

$
8

7
5

,0
6

2
$

1
,1

2
8

,8
3

1

2
V

er
y 

u
rb

an
, l

es
s 

w
al

ka
b

le
11

8
2

1
$

1
1

7
,8

8
2

,2
1

1
$

1
5

9
,0

8
5

,3
0

5
$

2
0

5
,2

2
0

,0
4

4
$

9
9

9
,0

0
2

$
1

,3
4

8
,1

8
1

$
1

,7
3

9
,1

5
3

3
So

m
ew

h
at

 u
rb

an
, m

o
re

 w
al

ka
b

le
9

1
2

5
$

1
3

6
,4

8
3

,1
4

2
$

1
8

4
,1

8
7

,7
7

6
$

2
3

7
,6

0
2

,2
3

1
$

1
,4

9
9

,8
1

5
$

2
,0

2
4

,0
4

1
$

2
,6

1
1

,0
1

4

4
So

m
ew

h
at

 u
rb

an
, l

es
s 

w
al

ka
b

le
13

4
3

5
$

2
1

4
,4

3
1

,3
5

2
$

2
8

9
,3

8
1

,0
4

2
$

3
7

3
,3

0
1

,5
4

4
$

1
,6

0
0

,2
3

4
$

2
,1

5
9

,5
6

0
$

2
,7

8
5

,8
3

2

5
Su

b
u

rb
an

, m
o

re
 w

al
ka

b
le

2
0

6
$

4
1

,5
9

0
,4

1
1

$
5

6
,1

2
7

,4
1

0
$

7
2

,4
0

4
,3

5
9

$
2

,0
7

9
,5

2
1

$
2

,8
0

6
,3

7
1

$
3

,6
2

0
,2

1
8

6
Su

b
u

rb
an

, l
es

s 
w

al
ka

b
le

8
9

2
3

$
5

0
1

,6
3

4
,8

8
8

$
6

7
6

,9
7

0
,1

6
0

$
8

7
3

,2
9

1
,5

0
6

$
5

,6
3

6
,3

4
7

$
7

,6
0

6
,4

0
6

$
9

,8
1

2
,2

6
4

O
ve

rl
ap

4
1

$
2

2
9

,4
2

9
,8

3
5

$
3

0
9

,6
2

1
,9

1
0

$
3

9
9

,4
1

2
,2

6
4

TO
TA

L
66

1
1

7
5

$1
,3

76
,9

71
,8

92
$1

,8
58

,2
61

,6
62

$2
,3

97
,1

57
,5

44
$2

,0
83

,1
65

$2
,8

11
,2

88
$3

,6
26

,5
62

To
ta

l C
o

st
C

o
st

 p
er

 S
ta

ti
o

n



B
ik

es
h

ed
Ty

p
o

lo
gy

# 
o

f 
St

at
io

n
s

To
ta

l A
re

a 
(s

q
 m

i)
Lo

w
M

ed
iu

m
H

ig
h

Lo
w

M
ed

iu
m

H
ig

h

1
V

er
y 

u
rb

an
, m

o
re

 w
al

ka
b

le
20

9
6

$
1

2
9

,9
2

0
,4

7
4

$
1

7
5

,3
3

1
,2

7
4

$
2

2
6

,1
7

7
,3

4
3

$
6

2
1

,6
2

9
$

8
3

8
,9

0
6

$
1

,0
8

2
,1

8
8

2
V

er
y 

u
rb

an
, l

es
s 

w
al

ka
b

le
11

8
9

$
8

0
,9

6
3

,0
4

0
$

1
0

9
,2

6
1

,8
6

3
$

1
4

0
,9

4
7

,8
0

3
$

6
8

6
,1

2
7

$
9

2
5

,9
4

8
$

1
,1

9
4

,4
7

3

3
So

m
ew

h
at

 u
rb

an
, m

o
re

 w
al

ka
b

le
9

1
2

0
$

5
0

,2
7

9
,5

8
5

$
6

7
,8

5
3

,6
9

1
$

8
7

,5
3

1
,2

6
2

$
5

5
2

,5
2

3
$

7
4

5
,6

4
5

$
9

6
1

,8
8

2

4
So

m
ew

h
at

 u
rb

an
, l

es
s 

w
al

ka
b

le
13

4
5

5
$

2
6

6
,0

6
7

,6
7

4
$

3
5

9
,0

6
5

,6
8

8
$

4
6

3
,1

9
4

,7
3

7
$

1
,9

8
5

,5
8

0
$

2
,6

7
9

,5
9

5
$

3
,4

5
6

,6
7

7

5
Su

b
u

rb
an

, m
o

re
 w

al
ka

b
le

2
0

2
4

$
2

1
7

,8
4

8
,1

8
0

$
2

9
3

,9
9

2
,1

4
6

$
3

7
9

,2
4

9
,8

6
8

$
1

0
,8

9
2

,4
0

9
$

1
4

,6
9

9
,6

0
7

$
1

8
,9

6
2

,4
9

3

6
Su

b
u

rb
an

, l
es

s 
w

al
ka

b
le

8
9

5
3

$
6

3
7

,8
7

9
,2

1
9

$
8

6
0

,8
3

5
,6

5
3

$
1

,1
1

0
,4

7
7

,9
9

3
$

7
,1

6
7

,1
8

2
$

9
,6

7
2

,3
1

1
$

1
2

,4
7

7
,2

8
1

O
ve

rl
ap

4
5

2
$

4
,1

8
6

,1
9

4
,1

9
2

$
5

,6
4

9
,3

8
4

,8
7

5
$

7
,2

8
7

,7
0

6
,4

8
9

TO
TA

L
66

1
6

1
9

$5
,5

69
,1

52
,3

65
$7

,5
15

,7
25

,1
89

$9
,6

95
,2

85
,4

94
$8

,4
25

,3
44

$1
1,

37
0,

23
5

$1
4,

66
7,

60
3

To
ta

l C
o

st
C

o
st

 p
er

 S
ta

ti
o

n



Lo
w

M
ed

iu
m

H
ig

h

O
ff

-S
tr

e
et

 (
C

la
ss

 I)
2

9
7

.2
0

$
4

8
,7

6
0

,1
5

9
.6

6
$

7
8

1
,9

8
4

,4
4

1
$

4
,0

9
3

,2
7

6
,0

5
9

D
ed

ic
at

ed
 O

n
-S

tr
e

et
 (

C
la

ss
 II

+,
 C

la
ss

 IV
)

1
3

8
5

.8
7

$
4

2
,8

2
1

,3
2

5
.1

6
$

6
9

0
,6

6
6

,5
3

5
$

3
,6

1
2

,1
8

5
,9

7
7

Sh
ar

ed
 O

n
-S

tr
e

et
 (

C
la

ss
 II

I+
)

5
5

.3
3

$
2

,7
0

1
,4

4
9

.2
3

$
4

3
,5

7
1

,7
6

2
$

2
2

7
,8

8
0

,3
1

4

M
et

ro
 U

n
d

er
 S

tu
d

y
1

4
.9

1
$

0
.0

0
$

0
.0

0
$

0
.0

0

TO
TA

L
$

9
4

,2
8

2
,9

3
4

$
1

,5
1

6
,2

2
2

,7
3

8
$

7
,9

3
3

,3
4

2
,3

5
0

To
ta

l C
o

st
s

C
la

ss
 T

yp
e

U
n

b
u

ilt
 M

ile
ag

e

U
nb

ui
lt 

Re
gi

on
al

 A
ct

iv
e 

Tr
an

sp
or

ta
tio

n 
N

et
w

or
k



Lo
w

M
ed

iu
m

H
ig

h

C
la

ss
 II

1
2

,1
1

7
la

n
e

 m
ile

s
7

%
$

1
,5

1
5

,0
7

0
$

2
4

,4
3

6
,6

0
5

$
1

2
7

,8
0

3
,4

4
6

C
la

ss
 II

I
1

2
,1

1
7

la
n

e
 m

ile
s

7
%

$
7

4
2

,1
0

4
$

1
1

,9
6

9
,4

2
0

$
6

2
,6

0
0

,0
6

9
P

ed
es

tr
ia

n
 t

re
at

m
en

ts
 o

u
ts

id
e

 

w
al

ks
h

e
d

1
,2

6
2

sq
u

ar
e

 m
ile

s
n

/a
$

6
,9

2
2

,2
4

4
,1

6
0

$
9

,3
4

1
,7

6
0

,0
0

0
$

1
2

,0
5

0
,8

7
0

,4
0

0

TO
TA

L
$

6
,9

2
4

,5
0

1
,3

3
4

$
9

,3
7

8
,1

6
6

,0
2

6
$

1
2

,2
4

1
,2

7
3

,9
1

5

C
la

ss
 T

yp
e

Sa
n

ta
 M

o
n

ic
a 

Fa
ct

o
r

To
ta

l C
o

st
s

To
ta

l L
o

ca
l  

M
ile

ag
e

U
n

it

Lo
ca

l B
ic

yc
le

 a
nd

 P
ed

es
tr

ia
n 

N
et

w
or

ks



Metro Active Transportation Strategic Plan
CASE STUDY: Type 1, Local and Rapid Bus Stop

UNIT COST SUMMARY

Last updated2/22/2016

Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

1 PEDESTRIAN

1.1 New Traffic Signal - Single Post EA $6,000 $0

1.2 New Traffic Signal - Post & Mast Arm EA $25,000 $0

1.3 New Traffic Signal EA $250,000 1 $250,000

1.4 Signal Modification (protected lefts) EA $40,000 2 $80,000

1.5 RRFB Flashing Beacon (Solar) EA $15,000 4 $60,000

1.6 Pedestrian Scramble Phase EA $50,000 2 $100,000

1.7 Pedestrian (Countdown) Signal EA $900 128 $115,200

1.8 Pedestrian Push Button with Sign (includes new post) EA $1,400 6 $8,400

1.9 Pedestrian Push Button with Sign (attach to exist pole) EA $700 $0

1.10 Crosswalk (Striped Continental) EA $4,000 52 $208,000

1.11 Crosswalk (In-Pavement Flashing Markers) EA $35,000 4 $140,000

1.12 Thermoplastic Pavement Marking (Symbols, Arrows, Letters, etc.) EA $250 22 $5,500

1.13 Curb Ramp (incl detectable warning surface) EA $5,000 185 $926,400

1.14 Remove Existing Tree EA $900 8 $7,200

1.15 Construct Sidewalk SF $10 48,600 $486,000

1.16 Construct Curb and Gutter LF $24 1,000 $24,000

1.17 Remove Concrete Curb and Gutter LF $16 1,000 $16,000

1.18 Remove Sidewalk SF $3 5,000 $15,000

1.19 Trees  / Landscape Block $40,000 6 $240,000

1.20 60 Day Maintenance EA $3,500 3 $10,500

1.21 Street Lighting EA $3,000 74 $222,000

1.22 Wayfinding Signs EA $900 64 $57,600

1.23 Bus Shelter EA $12,000 26 $312,000

1.24 Bench EA $1,600 20 $32,000

1.25 Trash Receptacle EA $1,400 46 $64,400

Pedestrian Subtotal  $3,380,000

2 BICYCLE

2.1 Bicycle Parking (Inverted-U rack) EA $500 64 $32,000

2.2 Bicycle Parking (7-bicycle wave rack) EA $750 16 $12,000

2.3 Wayfinding Signs EA $900 48 $43,200

2.4
One-way Cycle Track w/5' raised median - includes

Pavement reconstruction and C&G, signing, and striping
Mile $1,710,000 $0

2.5
One-way Cycle Track w/3' striped buffer - includes

Pavement reconstruction and C&G, signing, and striping
Mile $890,000 1 $890,000



Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

2.6
One-way Cycle Track w/5' raised median - includes

signing and striping (no pavement reconstruction)
Mile $930,000 2 $1,860,000

2.7
One-way Cycle Track w/3' striped buffer - includes

signing and striping (no pavement reconstruction)
Mile $100,000 1 $100,000

2.8 Class II Bike Lanes (Signing, Striping, & Pavement Reconstruction) Mile $655,000 1 $655,000

2.9 Class II Bike Lanes (Signing and Striping Only) Mile $56,000 2 $112,000

2.10 Class III Bike Route (Signing and Striping Only) Mile $17,000 9.0 $153,000

2.11 Bicycle Signal (added to exist signalized intersection) EA $25,000 16 $400,000

2.12 Bicycle Signal (added to exist unsignalized intersection) EA $250,000 $0

2.13 Bicycle Loop Detection EA $2,500 32 $80,000

2.14 Bicycle Push Button (attach to exist pole) EA $700 36 $25,200

2.15 Bicycle and Pedestrian Bridge SF $250 35,700 $8,925,000

Bicycle Subtotal  $13,290,000

3 TRAFFIC CALMING

3.1 Median Refuge Islands SF $15 6,400 $96,000

3.2 Curb Extensions (w/directional curb ramps) EA $30,000 8 $240,000

3.3 Neighborhood Traffic Circles EA $25,000 16 $400,000

3.4 Speed Treatments (humps) EA $2,500 27 $67,500

3.5 Diverters EA $20,000 2 $40,000

3.6 Chicanes EA $10,000 $0

3.7 Bollards (Metal) EA $800 32 $25,600

3.8 Stop Sign EA $300 8 $2,400

Traffic Calming Subtotal  $870,000

- Subtotal - $17,540,000

4 MOBILIZATION

4.1 Mobilization (10% Items 1 to 3) $1,750,000

$19,290,000

5 OTHER PROJECT SUPPORT

5.1 R/W Allowance (20% Project Subtotal) $3,850,000

5.2 Utility Relocations (10% Project Subtotal) $1,920,000

5.3 Contingency (25% Project Subtotal + R/W + Utilities) $6,260,000

5.4 Planning/Design/Environmental/CM  (25% Project Subtotal) $4,820,000

5.5 NPDES/Water Quality/BMPs (3% Project Subtotal) $570,000

$17,420,000

6 PROJECT TOTAL (per square mile) $36,700,000

Assuming Traffic Calming (3) cost evenly split for Pedestrian (1) and Bicycle (2), and other Project Support (5) cost is split proportionally:

7 PEDESTRIAN GRAND TOTAL (per square mile) $7,700,000

8 BICYCLE GRAND TOTAL (per square mile) $29,000,000

PROJECT SUBTOTAL (Items 1 to 4)  

Other Project Support Subtotal  



Metro Active Transportation Strategic Plan
CASE STUDY: Type 2, Multi-Agency Bus Stop

UNIT COST SUMMARY

Last updated2/22/2016

Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

1 PEDESTRIAN

1.1 New Traffic Signal - Single Post EA $6,000 $0

1.2 New Traffic Signal - Post & Mast Arm EA $25,000 $0

1.3 New Traffic Signal EA $250,000 0 $0

1.4 Signal Modification (protected lefts) EA $40,000 2 $80,000

1.5 RRFB Flashing Beacon (Solar) EA $15,000 2 $30,000

1.6 Pedestrian Scramble Phase EA $50,000 9 $450,000

1.7 Pedestrian (Countdown) Signal EA $900 256 $230,400

1.8 Pedestrian Push Button with Sign (includes new post) EA $1,400 2 $2,800

1.9 Pedestrian Push Button with Sign (attach to exist pole) EA $700 4 $2,800

1.10 Crosswalk (Striped Continental) EA $4,000 88 $352,000

1.11 Crosswalk (In-Pavement Flashing Markers) EA $35,000 4 $140,000

1.12 Thermoplastic Pavement Marking (Symbols, Arrows, Letters, etc.) EA $250 24 $6,000

1.13 Curb Ramp (incl detectable warning surface) EA $5,000 188 $940,000

1.14 Remove Existing Tree EA $900 2 $1,800

1.15 Construct Sidewalk SF $10 5,200 $52,000

1.16 Construct Curb and Gutter LF $24 500 $12,000

1.17 Remove Concrete Curb and Gutter LF $16 500 $8,000

1.18 Remove Sidewalk SF $3 1,000 $3,000

1.19 Trees  / Landscape Block $40,000 12 $480,000

1.20 60 Day Maintenance EA $3,500 6 $21,000

1.21 Street Lighting EA $3,000 27 $81,000

1.22 Wayfinding Signs EA $900 32 $28,800

1.23 Bus Shelter EA $12,000 15 $180,000

1.24 Bench EA $1,600 40 $64,000

1.25 Trash Receptacle EA $1,400 55 $77,000

Pedestrian Subtotal  $3,240,000

2 BICYCLE

2.1 Bicycle Parking (Inverted-U rack) EA $500 32 $16,000

2.2 Bicycle Parking (7-bicycle wave rack) EA $750 24 $18,000

2.3 Wayfinding Signs EA $900 48 $43,200

2.4
One-way Cycle Track w/5' raised median - includes

Pavement reconstruction and C&G, signing, and striping
Mile $1,710,000 $0

2.5
One-way Cycle Track w/3' striped buffer - includes

Pavement reconstruction and C&G, signing, and striping
Mile $890,000 2 $1,780,000



Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

2.6
One-way Cycle Track w/5' raised median - includes

signing and striping (no pavement reconstruction)
Mile $930,000 2 $1,860,000

2.7
One-way Cycle Track w/3' striped buffer - includes

signing and striping (no pavement reconstruction)
Mile $100,000 3 $300,000

2.8 Class II Bike Lanes (Signing, Striping, & Pavement Reconstruction) Mile $655,000 $0

2.9 Class II Bike Lanes (Signing and Striping Only) Mile $56,000 3.0 $168,000

2.10 Class III Bike Route (Signing and Striping Only) Mile $17,000 4.0 $68,000

2.11 Bicycle Signal (added to exist signalized intersection) EA $25,000 16 $400,000

2.12 Bicycle Signal (added to exist unsignalized intersection) EA $250,000 $0

2.13 Bicycle Loop Detection EA $2,500 32 $80,000

2.14 Bicycle Push Button (attach to exist pole) EA $700 28 $19,600

2.15 Bicycle and Pedestrian Bridge SF $250 $0

2.16 Bike Share Station EA $40,000 9 $360,000

Bicycle Subtotal  $5,110,000

3 TRAFFIC CALMING

3.1 Median Refuge Islands SF $15 6,400 $96,000

3.2 Curb Extensions (w/directional curb ramps) EA $30,000 16 $480,000

3.3 Neighborhood Traffic Circles EA $25,000 12 $300,000

3.4 Speed Treatments (humps) EA $2,500 18 $45,000

3.5 Diverters EA $20,000 16 $320,000

3.6 Chicanes EA $10,000 $0

3.7 Bollards (Metal) EA $800 32 $25,600

3.8 Stop Sign EA $300 6 $1,800

Traffic Calming Subtotal  $1,270,000

- Subtotal - $9,620,000

4 MOBILIZATION

4.1 Mobilization (10% Items 1 to 3) $960,000

$10,580,000

5 OTHER PROJECT SUPPORT

5.1 R/W Allowance (20% Project Subtotal) $2,110,000

5.2 Utility Relocations (10% Project Subtotal) $1,050,000

5.3 Contingency (25% Project Subtotal + R/W + Utilities) $3,430,000

5.4 Planning/Design/Environmental/CM  (25% Project Subtotal) $2,640,000

5.5 NPDES/Water Quality/BMPs (3% Project Subtotal) $310,000

$9,540,000

6 PROJECT TOTAL (per square mile) $20,100,000

Assuming Traffic Calming (3) cost evenly split for Pedestrian (1) and Bicycle (2), and other Project Support (5) cost is split proportionally:

7 PEDESTRIAN GRAND TOTAL (per square mile) $7,600,000

PROJECT SUBTOTAL (Items 1 to 4)  

Other Project Support Subtotal  



Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

8 BICYCLE GRAND TOTAL (per square mile) $12,500,000



Metro Active Transportation Strategic Plan
CASE STUDY: Type 3, Metro Rail (above ground)

UNIT COST SUMMARY

Last updated2/22/2016

Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

1 PEDESTRIAN

1.1 New Traffic Signal - Single Post EA $6,000 $0

1.2 New Traffic Signal - Post & Mast Arm EA $25,000 $0

1.3 New Traffic Signal EA $250,000 1 $250,000

1.4 Signal Modification (protected lefts) EA $40,000 4 $160,000

1.5 RRFB Flashing Beacon (Solar) EA $40,000 4 $160,000

1.6 Pedestrian Scramble Phase EA $50,000 2 $100,000

1.7 Pedestrian (Countdown) Signal EA $900 128 $115,200

1.8 Pedestrian Push Button with Sign (includes new post) EA $1,400 2 $2,800

1.9 Pedestrian Push Button with Sign (attach to exist pole) EA $700 2 $1,400

1.10 Crosswalk (Striped Continental) EA $4,000 28 $112,000

1.11 Crosswalk (In-Pavement Flashing Markers) EA $35,000 4 $140,000

1.12 Thermoplastic Pavement Marking (Symbols, Arrows, Letters, etc.) EA $250 22 $5,500

1.13 Curb Ramp (incl detectable warning surface) EA $5,000 88 $440,000

1.14 Remove Existing Tree EA $900 2 $1,800

1.15 Construct Sidewalk SF $10 11,600 $116,000

1.16 Construct Curb and Gutter LF $24 500 $12,000

1.17 Remove Concrete Curb and Gutter LF $16 500 $8,000

1.18 Remove Sidewalk SF $3 1,000 $3,000

1.19 Trees  / Landscape Block $40,000 17 $680,000

1.20 60 Day Maintenance EA $3,500 9 $29,750

1.21 Street Lighting EA $3,000 92 $276,000

1.22 Wayfinding Signs EA $900 40 $36,000

1.23 Bus Shelter EA $12,000 16 $192,000

1.24 Bench EA $1,600 30 $48,000

1.25 Trash Receptacle EA $1,400 46 $64,400

Pedestrian Subtotal  $2,950,000

2 BICYCLE

2.1 Bicycle Parking (Inverted-U rack) EA $500 32 $16,000

2.2 Bicycle Parking (7-bicycle wave rack) EA $750 16 $12,000

2.3 Wayfinding Signs EA $900 56 $50,400

2.4
One-way Cycle Track w/5' raised median - includes

Pavement reconstruction and C&G, signing, and striping
Mile $1,710,000 $0

2.5
One-way Cycle Track w/3' striped buffer - includes

Pavement reconstruction and C&G, signing, and striping
Mile $890,000 $0



Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

2.6
One-way Cycle Track w/5' raised median - includes

signing and striping (no pavement reconstruction)
Mile $930,000 $0

2.7
One-way Cycle Track w/3' striped buffer - includes

signing and striping (no pavement reconstruction)
Mile $100,000 $0

2.8 Class II Bike Lanes (Signing, Striping, & Pavement Reconstruction) Mile $655,000 $0

2.9 Class II Bike Lanes (Signing and Striping Only) Mile $56,000 3.0 $168,000

2.10 Class III Bike Route (Signing and Striping Only) Mile $17,000 12.0 $204,000

2.11 Bicycle Signal (added to exist signalized intersection) EA $25,000 16 $400,000

2.12 Bicycle Signal (added to exist unsignalized intersection) EA $250,000 1 $250,000

2.13 Bicycle Loop Detection EA $2,500 32 $80,000

2.14 Bicycle Push Button (attach to exist pole) EA $700 8 $5,600

2.15 Bicycle and Pedestrian Bridge SF $250 $0

Bicycle Subtotal  $1,190,000

3 TRAFFIC CALMING

3.1 Median Refuge Islands SF $15 6,400 $96,000

3.2 Curb Extensions (w/directional curb ramps) EA $30,000 18 $540,000

3.3 Neighborhood Traffic Circles EA $25,000 8 $200,000

3.4 Speed Treatments (humps) EA $2,500 18 $45,000

3.5 Diverters EA $20,000 4 $80,000

3.6 Chicanes EA $10,000 2 $20,000

3.7 Bollards (Metal) EA $800 32 $25,600

3.8 Stop Sign EA $300 6 $1,800

Traffic Calming Subtotal  $1,010,000

- Subtotal - $5,150,000

4 MOBILIZATION

4.1 Mobilization (10% Items 1 to 3) $510,000

$5,660,000

5 OTHER PROJECT SUPPORT

5.1 R/W Allowance (20% Project Subtotal) $1,130,000

5.2 Utility Relocations (10% Project Subtotal) $560,000

5.3 Contingency (25% Project Subtotal + R/W + Utilities) $1,830,000

5.4 Planning/Design/Environmental/CM  (25% Project Subtotal) $1,410,000

5.5 NPDES/Water Quality/BMPs (3% Project Subtotal) $160,000

$5,090,000

6 PROJECT TOTAL (per square mile) $10,800,000

Assuming Traffic Calming (3) cost evenly split for Pedestrian (1) and Bicycle (2), and other Project Support (5) cost is split proportionally:

7 PEDESTRIAN GRAND TOTAL (per square mile) $7,400,000

8 BICYCLE GRAND TOTAL (per square mile) $3,400,000

PROJECT SUBTOTAL (Items 1 to 4)  

Other Project Support Subtotal  



Metro Active Transportation Strategic Plan
CASE STUDY:  Type 4, BRT and local bus

UNIT COST SUMMARY

Last updated2/22/2016

Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

1 PEDESTRIAN

1.1 New Traffic Signal - Single Post EA $6,000 $0

1.2 New Traffic Signal - Post & Mast Arm EA $25,000 $0

1.3 New Traffic Signal EA $250,000 1 $250,000

1.4 Signal Modification (protected lefts) EA $40,000 4 $160,000

1.5 RRFB Flashing Beacon (Solar) EA $15,000 $0

1.6 Pedestrian Scramble Phase EA $50,000 $0

1.7 Pedestrian (Countdown) Signal EA $900 128 $115,200

1.8 Pedestrian Push Button with Sign (includes new post) EA $1,400 4 $5,600

1.9 Pedestrian Push Button with Sign (attach to exist pole) EA $700 $0

1.10 Crosswalk (Striped Continental) EA $4,000 44 $176,000

1.11 Crosswalk (In-Pavement Flashing Markers) EA $35,000 3 $105,000

1.12 Thermoplastic Pavement Marking (Symbols, Arrows, Letters, etc.) EA $250 12 $3,000

1.13 Curb Ramp (incl detectable warning surface) EA $5,000 138 $690,800

1.14 Remove Existing Tree EA $900 8 $7,200

1.15 Construct Sidewalk SF $10 100,200 $1,002,000

1.16 Construct Curb and Gutter LF $24 7,000 $168,000

1.17 Remove Concrete Curb and Gutter LF $16 7,000 $112,000

1.18 Remove Sidewalk SF $3 10,000 $30,000

1.19 Trees  / Landscape Block $40,000 8 $320,000

1.20 60 Day Maintenance EA $3,500 4 $14,000

1.21 Street Lighting EA $3,000 86 $258,000

1.22 Wayfinding Signs EA $900 64 $57,600

1.23 Bus Shelter EA $12,000 16 $192,000

1.24 Bench EA $1,600 8 $12,800

1.25 Trash Receptacle EA $1,400 24 $33,600

Pedestrian Subtotal  $3,710,000

2 BICYCLE

2.1 Bicycle Parking (Inverted-U rack) EA $500 64 $32,000

2.2 Bicycle Parking (7-bicycle wave rack) EA $750 4 $3,000

2.3 Wayfinding Signs EA $900 32 $28,800

2.4
One-way Cycle Track w/5' raised median - includes

Pavement reconstruction and C&G, signing, and striping
Mile $1,710,000 $0

2.5
One-way Cycle Track w/3' striped buffer - includes

Pavement reconstruction and C&G, signing, and striping
Mile $890,000 2 $1,780,000



Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

2.6
One-way Cycle Track w/5' raised median - includes

signing and striping (no pavement reconstruction)
Mile $930,000 $0

2.7
One-way Cycle Track w/3' striped buffer - includes

signing and striping (no pavement reconstruction)
Mile $100,000 $0

2.8 Class II Bike Lanes (Signing, Striping, & Pavement Reconstruction) Mile $655,000 $0

2.9 Class II Bike Lanes (Signing and Striping Only) Mile $56,000 2 $112,000

2.10 Class III Bike Route (Signing and Striping Only) Mile $17,000 4 $68,000

2.11 Bicycle Signal (added to exist signalized intersection) EA $25,000 16 $400,000

2.12 Bicycle Signal (added to exist unsignalized intersection) EA $250,000 1 $250,000

2.13 Bicycle Loop Detection EA $2,500 32 $80,000

2.14 Bicycle Push Button (attach to exist pole) EA $700 32 $22,400

2.15 Bicycle and Pedestrian Bridge SF $250 $0

Bicycle Subtotal  $2,780,000

3 TRAFFIC CALMING

3.1 Median Refuge Islands SF $15 12,800 $192,000

3.2 Curb Extensions (w/directional curb ramps) EA $30,000 4 $120,000

3.3 Neighborhood Traffic Circles EA $25,000 8 $200,000

3.4 Speed Treatments (humps) EA $2,500 27 $67,500

3.5 Diverters EA $20,000 2 $40,000

3.6 Chicanes EA $10,000 $0

3.7 Bollards (Metal) EA $800 88 $70,400

3.8 Stop Sign EA $300 6 $1,800

Traffic Calming Subtotal  $690,000

- Subtotal - $7,180,000

4 MOBILIZATION

4.1 Mobilization (10% Items 1 to 3) $710,000

$7,890,000

5 OTHER PROJECT SUPPORT

5.1 R/W Allowance (20% Project Subtotal) $1,570,000

5.2 Utility Relocations (10% Project Subtotal) $780,000

5.3 Contingency (25% Project Subtotal + R/W + Utilities) $2,560,000

5.4 Planning/Design/Environmental/CM  (20% Project Subtotal) $1,570,000

5.5 NPDES/Water Quality/BMPs (3% Project Subtotal) $230,000

$6,710,000

6 PROJECT TOTAL (per square mile) $14,600,000

Assuming Traffic Calming (3) cost evenly split for Pedestrian (1) and Bicycle (2), and other Project Support (5) cost is split proportionally:

7 PEDESTRIAN GRAND TOTAL (per square mile) $8,200,000

8 BICYCLE GRAND TOTAL (per square mile) $6,500,000

PROJECT SUBTOTAL (Items 1 to 4)  

Other Project Support Subtotal  



Metro Active Transportation Strategic Plan
CASE STUDY:  Type 5, Metrolink

UNIT COST SUMMARY

Last updated2/22/2016

Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

1 PEDESTRIAN

1.1 New Traffic Signal - Single Post EA $6,000 $0

1.2 New Traffic Signal - Post & Mast Arm EA $25,000 $0

1.3 New Traffic Signal EA $250,000 1 $250,000

1.4 Signal Modification (protected lefts) EA $40,000 2 $80,000

1.5 RRFB Flashing Beacon (Solar) EA $15,000 6 $90,000

1.6 Pedestrian Scramble Phase EA $50,000 4 $200,000

1.7 Pedestrian (Countdown) Signal EA $900 128 $115,200

1.8 Pedestrian Push Button with Sign (includes new post) EA $1,400 2 $2,800

1.9 Pedestrian Push Button with Sign (attach to exist pole) EA $700 2 $1,400

1.10 Crosswalk (Striped Continental) EA $4,000 50 $200,000

1.11 Crosswalk (In-Pavement Flashing Markers) EA $35,000 6 $210,000

1.12 Thermoplastic Pavement Marking (Symbols, Arrows, Letters, etc.) EA $250 30 $7,500

1.13 Curb Ramp (incl detectable warning surface) EA $5,000 164 $820,000

1.14 Remove Existing Tree EA $900 2 $1,800

1.15 Construct Sidewalk SF $10 15,200 $152,000

1.16 Construct Curb and Gutter LF $24 500 $12,000

1.17 Remove Concrete Curb and Gutter LF $16 500 $8,000

1.18 Remove Sidewalk SF $3 2,000 $6,000

1.19 Trees  / Landscape Block $40,000 32 $1,280,000

1.20 60 Day Maintenance EA $3,500 16 $56,000

1.21 Street Lighting EA $3,000 108 $324,000

1.22 Wayfinding Signs EA $900 40 $36,000

1.23 Bus Shelter EA $12,000 12 $144,000

1.24 Bench EA $1,600 40 $64,000

1.25 Trash Receptacle EA $1,400 52 $72,800

Pedestrian Subtotal  $4,130,000

2 BICYCLE

2.1 Bicycle Parking (Inverted-U rack) EA $500 32 $16,000

2.2 Bicycle Parking (7-bicycle wave rack) EA $750 22 $16,500

2.3 Wayfinding Signs EA $900 48 $43,200

2.4
One-way Cycle Track w/5' raised median - includes

Pavement reconstruction and C&G, signing, and striping
Mile $1,710,000 $0

2.5
One-way Cycle Track w/3' striped buffer - includes

Pavement reconstruction and C&G, signing, and striping
Mile $890,000 1.0 $890,000



Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

2.6
One-way Cycle Track w/5' raised median - includes

signing and striping (no pavement reconstruction)
Mile $930,000 2 $1,860,000

2.7
One-way Cycle Track w/3' striped buffer - includes

signing and striping (no pavement reconstruction)
Mile $100,000 8 $800,000

2.8 Class II Bike Lanes (Signing, Striping, & Pavement Reconstruction) Mile $655,000 1 $655,000

2.9 Class II Bike Lanes (Signing and Striping Only) Mile $56,000 3.0 $168,000

2.10 Class III Bike Route (Signing and Striping Only) Mile $17,000 2.0 $34,000

2.11 Bicycle Signal (added to exist signalized intersection) EA $25,000 16 $400,000

2.12 Bicycle Signal (added to exist unsignalized intersection) EA $250,000 1 $250,000

2.13 Bicycle Loop Detection EA $2,500 48 $120,000

2.14 Bicycle Push Button (attach to exist pole) EA $700 32 $22,400

2.15 Bicycle and Pedestrian Bridge SF $250 $0

Bicycle Subtotal  $5,280,000

3 TRAFFIC CALMING

3.1 Median Refuge Islands SF $15 6,400 $96,000

3.2 Curb Extensions (w/directional curb ramps) EA $30,000 20 $600,000

3.3 Neighborhood Traffic Circles EA $25,000 8 $200,000

3.4 Speed Treatments (humps) EA $2,500 27 $67,500

3.5 Diverters EA $20,000 12 $240,000

3.6 Chicanes EA $10,000 8 $80,000

3.7 Bollards (Metal) EA $800 32 $25,600

3.8 Stop Sign EA $300 6 $1,800

Traffic Calming Subtotal  $1,310,000

- Subtotal - $10,720,000

4 MOBILIZATION

4.1 Mobilization (10% Items 1 to 3) $1,070,000

$11,790,000

5 OTHER PROJECT SUPPORT

5.1 R/W Allowance (20% Project Subtotal) $2,350,000

5.2 Utility Relocations (10% Project Subtotal) $1,170,000

5.3 Contingency (25% Project Subtotal + R/W + Utilities) $3,820,000

5.4 Planning/Design/Environmental/CM  (25% Project Subtotal) $2,940,000

5.5 NPDES/Water Quality/BMPs (3% Project Subtotal) $350,000

$10,630,000

6 PROJECT TOTAL (per square mile) $22,400,000

Assuming Traffic Calming (3) cost evenly split for Pedestrian (1) and Bicycle (2), and other Project Support (5) cost is split proportionally:

7 PEDESTRIAN GRAND TOTAL (per square mile) $10,000,000

8 BICYCLE GRAND TOTAL (per square mile) $12,400,000

PROJECT SUBTOTAL (Items 1 to 4)  

Other Project Support Subtotal  



Metro Active Transportation Strategic Plan
CASE STUDY:  Type 6, Metrolink

UNIT COST SUMMARY

Last updated2/22/2016

Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

1 PEDESTRIAN

1.1 New Traffic Signal - Single Post EA $6,000 $0

1.2 New Traffic Signal - Post & Mast Arm EA $25,000 $0

1.3 New Traffic Signal EA $250,000 8 $2,000,000

1.4 Signal Modification (protected lefts) EA $40,000 2 $80,000

1.5 RRFB Flashing Beacon (Solar) EA $15,000 4 $60,000

1.6 Pedestrian Scramble Phase EA $50,000 $0

1.7 Pedestrian (Countdown) Signal EA $900 8 $7,200

1.8 Pedestrian Push Button with Sign (includes new post) EA $1,400 2 $2,800

1.9 Pedestrian Push Button with Sign (attach to exist pole) EA $700 $0

1.10 Crosswalk (Striped Continental) EA $4,000 56 $224,000

1.11 Crosswalk (In-Pavement Flashing Markers) EA $35,000 6 $210,000

1.12 Thermoplastic Pavement Marking (Symbols, Arrows, Letters, etc.) EA $250 26 $6,500

1.13 Curb Ramp (incl detectable warning surface) EA $5,000 268 $1,340,000

1.14 Remove Existing Tree EA $900 $0

1.15 Construct Sidewalk SF $10 449,960 $4,499,600

1.16 Construct Curb and Gutter LF $24 21,000 $504,000

1.17 Remove Concrete Curb and Gutter LF $16 4,200 $67,200

1.18 Remove Sidewalk SF $3 9,000 $27,000

1.19 Trees  / Landscape Block $40,000 72 $2,880,000

1.20 60 Day Maintenance EA $3,500 36 $126,000

1.21 Street Lighting EA $3,000 354 $1,062,000

1.22 Wayfinding Signs EA $900 72 $64,800

1.23 Bus Shelter EA $12,000 56 $672,000

1.24 Bench EA $1,600 40 $64,000

1.25 Trash Receptacle EA $1,400 76 $106,400

Pedestrian Subtotal  $14,000,000

2 BICYCLE

2.1 Bicycle Parking (Inverted-U rack) EA $500 20 $10,000

2.2 Bicycle Parking (7-bicycle wave rack) EA $750 10 $7,500

2.3 Wayfinding Signs EA $900 56 $50,400

2.4
One-way Cycle Track w/5' raised median - includes

Pavement reconstruction and C&G, signing, and striping
Mile $1,710,000 1 $1,710,000

2.5
One-way Cycle Track w/3' striped buffer - includes

Pavement reconstruction and C&G, signing, and striping
Mile $890,000 3.0 $2,670,000



Item 

Number Item Description Unit

Unit

Cost

Estimated 

Quantities Item Cost 

2.6
One-way Cycle Track w/5' raised median - includes

signing and striping (no pavement reconstruction)
Mile $930,000 $0

2.7
One-way Cycle Track w/3' striped buffer - includes

signing and striping (no pavement reconstruction)
Mile $100,000 2 $150,000

2.8 Class II Bike Lanes (Signing, Striping, & Pavement Reconstruction) Mile $655,000 1.5 $982,500

2.9 Class II Bike Lanes (Signing and Striping Only) Mile $56,000 1.0 $56,000

2.10 Class III Bike Route (Signing and Striping Only) Mile $17,000 3.0 $51,000

2.11 Bicycle Signal (added to exist signalized intersection) EA $25,000 1 $25,000

2.12 Bicycle Signal (added to exist unsignalized intersection) EA $250,000 8 $2,000,000

2.13 Bicycle Loop Detection EA $2,500 $0

2.14 Bicycle Push Button (attach to exist pole) EA $700 $0

2.15 Bicycle and Pedestrian Bridge SF $250 $0

Bicycle Subtotal  $7,710,000

3 TRAFFIC CALMING

3.1 Median Refuge Islands SF $15 3,200 $48,000

3.2 Curb Extensions (w/directional curb ramps) EA $30,000 20 $600,000

3.3 Neighborhood Traffic Circles EA $25,000 8 $200,000

3.4 Speed Treatments (humps) EA $2,500 27 $67,500

3.5 Diverters EA $20,000 12 $240,000

3.6 Chicanes EA $10,000 12 $120,000

3.7 Bollards (Metal) EA $800 16 $12,800

3.8 Stop Sign EA $300 8 $2,400

3.9 Construct street segment LF $190 2,900 $551,000

Traffic Calming Subtotal  $1,290,000

- Subtotal - $23,000,000

4 MOBILIZATION

4.1 Mobilization (10% Items 1 to 3) $2,300,000

$25,300,000

5 OTHER PROJECT SUPPORT

5.1 R/W Allowance (10% Project Subtotal) $2,530,000

5.2 Utility Relocations (10% Project Subtotal) $2,530,000

5.3 Contingency (25% Project Subtotal + R/W + Utilities) $7,590,000

5.4 Planning/Design/Environmental/CM  (25% Project Subtotal) $6,320,000

5.5 NPDES/Water Quality/BMPs (3% Project Subtotal) $750,000

$19,720,000

6 PROJECT TOTAL (per square mile) $45,000,000

Assuming Traffic Calming (3) cost evenly split for Pedestrian (1) and Bicycle (2), and other Project Support (5) cost is split proportionally:

7 PEDESTRIAN GRAND TOTAL (per square mile) $28,900,000

8 BICYCLE GRAND TOTAL (per square mile) $16,100,000

PROJECT SUBTOTAL (Items 1 to 4)  

Other Project Support Subtotal  
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1  Introduction 
Active transportation network development is the art and 
science of planning complete, interconnected transportation 
facilities that effectively serve non-motorized travel needs in a 
given geographic area. 

The Los Angeles County Metropolitan Transportation 
Authority (Metro) began planning a Regional Active 
Transportation Network (then-called the Inter-Jurisdictional 
Bikeway Network) in the 2006 Bicycle Transportation Strategic 
Plan (BTSP). The BTSP provides a framework for active 
transportation network development that is based around a 
geographic analysis of gaps in the network. This approach 
forms the basis of continued Regional Active Transportation 
Network development in the Active Transportation Strategic 
Plan, and is expanded upon in this document to include 
discussion of facility types and geographically-dependent 
route planning. 

Since 2006, transportation planning has evolved considerably 
in California. Statewide legislation now encourages the 
implementation of Complete Streets (AB 1358) and mandates 
reductions in Greenhouse Gas emissions (SB 375). Moreover, 
there is a growing consensus that successful active 
transportation facilities accommodate a wide range of users. 
This memorandum describes ways in which the 2006 BTSP 
approach is to be modified and enhanced.  

The methodology presented here combines quantitative 
analysis with qualitative assessment. Techniques are included 
that extend the analysis conducted in the BTSP with tools 
inspired by best practices found in California, the United 
States, and internationally. It is important that active 
transportation network development be based around sound 
and, to the greatest extent possible, measureable principles. 
However, the process should also be flexible and responsive 
to local conditions, allowing room for professional judgment 
and the input of stakeholders. 
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2  Regional Active Transportation Network Guiding Principles 
A first step in Regional Active Transportation Network development is the establishment of 
Guiding Principles. These are high-level, general objectives that inform the entire network 
development process and help to frame assumptions for the transportation professional. 

Table 1: Regional Active Transportation Network Guiding Principles 

Guiding Principle Description 

Connect cities and communities The network emphasizes connectivity between 
communities, as opposed to connectivity within 
local jurisdictions. However, regional routes will 
still play a role in local travel. 

Serve desire lines The network enables bicycle travel on the routes 
that people want to use. People generally want 
routes that are direct and safe. 

Serve Main Street The network embraces routes that link directly to 
the cores of cities, serving historic Main Streets 
and Central Business Districts. 

Harness continuous rights-of-way The network relies upon continuous rights-of-way 
(both natural and human-made) to provide 
unhindered movement for long stretches.  

Link to transit The network seeks opportunities to connect with 
major1 transit hubs, particularly if these hubs are 
located in population centers. 

Address existing safety problems The network improves travel conditions along 
routes with a history of bicycle crashes. 

Design for all ages and abilities The facilities comprising the Regional Active 
Transportation Network meet a minimum 
standard of service, suitable for use by children 
and seniors. 

 

 

                                                           
1 Transit hubs that have regional benefits are defined elsewhere in the Active Transportation Strategic Plan. 
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3  Regional Active Transportation Network Development Process 
A ten-step process for active transportation network development is shown in Table 2. This 
memorandum covers the process up to and including step eight (linear route identification). 
The steps listed beyond this point are the domain of detailed facility design and construction 
engineering, and should be carried out following the identification of linear gaps in steps 6 
and 8. 

Table 2: Regional Active Transportation Network Development Process 

No. Step 

1.  Identify existing and planned regional routes 

2.  Define applicable facilities 

3.  Establish network density standards 

4.  Establish gap typology 

5.  Identify and map activity centers 

6.  Identify and inventory linear gaps 

7.  Identify area gaps 

8.  Identify and inventory linear routes that resolve area gaps 

9.  Select facility types using latest guidance 

10.  Conduct detailed facility feasibility studies 
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3.1  Identify existing and planned regional routes 

In order to perform gap analysis at the regional scale, the existing Regional Active 
Transportation Network must be identified. The Regional Active Transportation Network –
including the current Inter-Jurisdictional Bikeway Network – is defined as “an interconnected 
system of active transportation routes, not necessarily reliant on transit, but connecting to 
major destinations, linking cities or as routes to transit destinations” (Metro 2006, pg. 100).  

Planned and existing routes were identified through the consolidation of data from regional 
and municipal sources throughout Los Angeles County, including SCAG’s Backbone Bikeway 
Network (2010), Metro’s Bicycle Transportation Strategic Plan (2006), the City of Los Angeles 
Mobility Plan 2035 (2015), subregional-scale plans such as the San Gabriel Valley and Las 
Virgenes-Malibu Council of Governments Bicycle Master Plans, as well as bicycle 
transportation plans from individual cities and unincorporated areas throughout the county. 
Where facilities overlapped, those of lower user protection were overridden by those of 
higher user protection, e.g. Class III facilities were replaced by Class II, and Class II by Class I. 

3.2  Define applicable facilities 

The BTSP’s vision of the Inter-Jurisdictional Bikeway Network included all three classes of 
bikeway infrastructure available at the time (Class I, II and III) and considered each of these 
classes as potential options to close gaps and complete the network. The Active 
Transportation Strategic Plan’s Regional Active Transportation Network maintains each of 
these options, with certain modifications and additions. 

Additions to the 2006 BTSP facility types 

Since 2006, Class IV Protected Bicycle Lanes (also known as cycle tracks) have begun to 
appear across the United States and have received preliminary approval for use in California 
(AB 1193). Class IV facilities are traffic-protected bicycle lanes that use the existing road right-
of-way. For these reasons, Class IV bikeways provide increased safety and directness, making 
them candidates for longer trips on busy streets. They are an appropriate addition to the 
Regional Active Transportation Network and should be, along with Class I Shared-Use Paths, a 
prioritized facility type for regional routes. 

Modifications to the 2006 BTSP facility types 

Alongside the need to develop new facilities is the need to attract new users. Facility types 
offering a greater degree of protection and/or separation from traffic (namely Class I paths 
and Class IV protected bicycle lanes) are preferred by people who bicycle and are most 
effective at drawing users (Winters and Teschke, 2010). The safety and comfort benefits of 
these facilities can largely be replicated in Class II and Class III facilities through engineering 
enhancements. Adding buffers to Class II bicycle lanes can improve user comfort while riding 
on-street, as can the addition of traffic calming measures to Class III bicycle routes, such as 
traffic diverters, roundabouts, and chicanes. 

Based on these considerations, the Active Transportation Strategic Plan establishes a 
threshold of facility comfort for routes that comprise the Regional Active Transportation 
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Network. The current and future Regional Active Transportation Network is comprised of the 
following facility types – each of which may be used to close gaps in the network: 

 

Table 3: Facility types comprising the Regional Active Transportation Network 

Facility Type Eligible Under the Following Conditions 

Class I Shared-Use Path Always 

Class II Bicycle Lane Facilities are buffered with additional lateral 
striping or are located on a low-stress roadway 

Class III Bicycle Route Facilities qualify only if they are located on a low-
stress roadway or incorporate auxiliary traffic 
calming measures to create a low-stress 
environment 

Class IV Protected Bicycle Lane Always 

 

The definitions provided in Table 3 and visualized in Figure 1 apply to both the existing, 
currently planned (if adopted),2 and future proposed networks for the purposes of gap 
analysis and network development. For the existing and currently planned network, these 
facility type definitions provide a framework to identify the network elements to be analyzed. 
For the future proposed network, these definitions refine the design options that may be 
employed to close gaps in the network. 

                                                           
2 The successful implementation of currently planned routes is assumed if these plans have been adopted by their 
respective jurisdictions. For the purposes of this analysis, these routes may be combined with the existing bikeway 
network. Currently planned routes that are in a draft or proposal stage are not included in the existing bikeway 
network, but are incorporated at later stages of the analysis. 
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Not all existing or planned facilities 
meeting the criteria described in Table 3 
and visualized in Figure 1 are part of the 
Regional Active Transportation Network. 
An additional step is necessary at this 
stage to relegate segments from the 
Regional Active Transportation Network 
to local networks if they do not play a role 
in linking cities, major destinations or 
transit hubs. Once this refined version of 
the existing and previously-planned 
Regional Active Transportation Network 
dataset is prepared, gaps in that network 
can be identified and new linkages can be 
defined. This process is described in 
section 3.6. 

 

  

The Regional Active Transportation 
Network is intended to serve both people 
walking and people riding bicycles. 
However, the network planning process 
primarily takes cues from best practices in 
regional bikeway network development, 
for the following reasons: 

• Pedestrian trips are inherently less 
regional in scale than bicycle trips 
due to differences in travel speed; 

• The Active Transportation Strategic 
Plan includes detailed transit 
station area plans that emphasize 
pedestrian connectivity; 

• The Regional Active Transportation 
Network will directly serve 
pedestrian travel on all of its 
recommended Class I (shared-use 
path) facilities; 

• The Regional Active Transportation 
Network will indirectly improve 
pedestrian conditions around 
many of its other facilities (for 
instance, protected bicycle lanes 
reduce sidewalk riding, calm traffic 
and shorten crossing distances, all 
of which improve pedestrian safety 
and comfort); and 

• The inclusion of sidewalks can be 
assumed on all on-street facilities 
with low-stress bikeways, such as 
protected bicycle lanes (Class IV) or 
bicycle boulevards (Class III). 
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Figure 1: Facility Types Comprising the Regional Active Transportation Network 

Class I Shared-Use path 

 

Class II Bicycle Lane (Buffered) 
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Class II Bicycle Lane (On a Low-Stress Street) 

 

Class III  Bicycle Route (On a Traffic-Calmed Bicycle Boulevard) 
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Class IV Protected Bicycle Lane 

 

Sidewalk 
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3.3  Establish network density standards 

Active transportation network density is a measure of internal cohesion (i.e. how well the 
active transportation network connects with itself). It is defined as the actual or target 
distance between parallel facilities in the network. An active transportation network with a 
low density of routes will have fewer intersections and limited routing alternatives compared 
with a high density network. Network density statistics may be calculated to describe an 
existing active transportation network or may serve as a target for future network 
development. 

Figure 2: Network Density Visualized 

 

Like roadways in general, scale is the most important determinant of active transportation 
network densities. Local active transportation networks, like local streets, should form a 
highly connected grid, with numerous junctions and alternative routes in a relatively small 
area. At the regional scale, active transportation networks should form a grid resembling a 
freeway network, with a much lower number of routes that connect with one another 
intermittently. Regional networks – whether intended for bicycles or motor vehicles – 
prioritize directness, quantity of traffic, speed and comfort over connectivity, resiliency and 
route choice. Both networks are vital to the functioning of a regional transportation system.  

In this Granada Hills neighborhood, bikeway spacing ranges from 0.9 to 2.0 

miles for north-south routes and 1.0 to 1.5 miles for east-west routes. 
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The interaction between local and regional networks are similar for both bicycle and motor 
vehicle travel. In both cases, local and regional networks must feed seamlessly into one 
another, with regional networks serving as spine connections between local networks. Local 
networks, in turn, provide first- and last-mile access to residential communities and 
destinations within local jurisdictions, such as employment centers, transit destinations, and 
schools. 

Network density standards are applied in both the north-south and east-west directions, and 
are customized to fit the geometry of underlying street grids. Network density standards 
apply only to contiguous urban and suburban, or “built-up,” areas. The target network density 
is contingent upon social and physical characteristics of these areas, such as the density of 
population, destinations and places of employment, topography, and existing street patterns. 
Outside of urban areas (in wilderness or rural settings), transportation professionals are 
expected to identify routes on a case-by-case basis, prioritizing connectivity, open space, 
habitat, and/or existing land uses as dictated by a specific area’s needs. 

Common practice targets customized network densities for different network scales within 
the built-up area. Sacramento’s Regional Bicycle, Pedestrian and Trails Master Plan (2013) 
specifies a 1.5 to 2-mile spacing of bikeways in outlying areas of the city, and recommends 
bikeways on all streets serving as feeders into the central business district and major 
employment centers. Portland’s Regional Active Transportation Plan (2014) evaluated a grid of 
regional bikeways with an approximate 2-mile spacing, emphasizing connectivity between 
employment centers and households. This plan found that areas with high numbers of 
destinations were associated with higher numbers of bicycle trips. As such, the 2-mile grid 
rule was adjusted for greater density in these areas, and for areas with greater planned 
numbers of households, jobs, and destinations. 

Minnesota’s Twin Cities Regional Bicycle Study (2014) and the Minneapolis Bicycle Master Plan 
(2011) include further guidance for network density. The Twin Cities study recommends a 
spacing of ½ mile in core cities out to one mile in surrounding suburbs, prioritizing routes that 
connect to the transit system and regional destinations. Minneapolis established a hierarchy 
of bikeways and network spacing, with arterial (1-2 miles), collector (1/2 mile), and 
neighborhood levels.  

In the Netherlands, Delft targets a 0.31-mile network density for citywide routes, 0.19 miles for 
district-level routes within the city and 0.06 miles at the local level within districts. Similarly, 
the Dutch city of Valkenswaard targets a network density of 0.31 to 0.37 miles for the Primary 
bikeway network and a tighter standard of 0.12 to 0.19 miles for the Secondary network. All of 
these approaches operate on the logic that spine routes should be citywide, spaced relatively 
widely, and overlaid onto denser bikeway networks that serve local travel needs and connect 
to the spine network. The Regional Active Transportation Network will scale this network 
density methodology up to a countywide level. 

In order to accommodate Los Angeles County’s wide range of land uses and characteristics, a 
multi-tiered system of network density targets be employed, corresponding to degrees of 
built-up urban areas. These tiers are a combination of strategies used in the above-cited 



Metro Active Transportation Strategic Plan  12 
Regional Active Transportation Network Methodology 

examples, modified to fit a highly variable urban landscape. Each tier is defined through a 
geospatial analysis of activity centers, population density, employment density, land use, and 
topography. Recommended network density standards are provided in Table 4. 

Only built-up areas are assigned a specific network density guideline. Rural/wilderness areas 
are treated on a case-by-case basis due to their low population densities, limited street grids, 
and greater incidence of steep topography, sensitive habitat, surface water, and other 
physical constraints.  

 

Table 4: Recommended Regional Active Transportation Network Density Standards 

Geography Network Density 

Tier 1 (Highest Density/Urban Core) 0.25-1.0 Miles 

Tier 2 (Medium Density) 1.0-3.0 Miles 

Tier 3 (Lowest Urban/Suburban Density) 2.0-4.0 Miles 

Rural/Wilderness Case-by-case analysis 
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3.4  Establish gap typology 

The Regional Active Transportation Network employs gap analysis to identify necessary 
improvements to the existing and planned active transportation network. Two basic gap 
types present opportunities for network evaluation at the regional scale: linear gaps and area 
gaps. These two gap types are defined in Table 5, and their respective analyses are described 
in detail in section 3.6 and 3.7. 

A number of other, more localized, gap types often included in network analyses are shown in 
Table 5. However, these are “spot” gaps that are specific to an intersection or block. These 
local gaps are of too fine a scale to include in a Regional Active Transportation Network gap 
analysis, and therefore fall under the purview of local jurisdictions. However, the key to a fully 
functional transportation network of any kind is the establishment of strong links between 
regional and local networks. The Regional Active Transportation Network will address these 
local gaps at strategic points where the regional and local networks converge. 

 

Table 5: Gap Typology 

Regional Gap Types Local Gap Types 

Name Description Name Description 

Linear Gap A corridor serving a major desire 

line that is lacking a regional active 

transportation connection 

Crossing Gap A location where an active 

transportation facility meets a 

major (collector or arterial) crossing 

without adequate crossing 

treatments 

Area Gap An area serving major desire line(s) 

that is lacking regional active 

transportation connection(s) 

Drop Gap A location where an active 

transportation facility terminates 

unexpectedly, either mid-block or 

at an intersection 

  Transition 
Gap 

A location where an active 

transportation facility transitions 

from a facility of higher user 

comfort to one of lower comfort 

(e.g. from a Class I path to an on-

street signed Class III route) 
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3.5  Identify and map activity centers 

Mapping activity centers helps visualize the intensity of activity across Los Angeles County. 
Guidance is available in the accessibility cluster mapping in Metro’s Countywide Sustainability 
Planning Policy (CSPP) and Implementation Plan, which is based around Residential Density 
and Employment Centrality metrics. Accessibility clusters represent areas of significant 
residential density, measured as households per census tract, and job centrality, which 
represents the number of jobs and distance from dense residential tracts (Metro CSPP, pg. 10). 
These clusters must be made accessible via the Regional Active Transportation Network, and 
are shown in Figure 3. 

 

Figure 3: Accessibility Clusters across Los Angeles County (Metro CSPP) 

 

In addition to mapping residential and workplace density, other land uses should be 
considered, such as regional retail, schools, public facilities, and parks. These land uses, when 
layered with the results of accessibility cluster mapping, identify a complete spectrum of 
areas for regional network connectivity. 
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3.6  Identify and inventory linear gaps 

The identification and inventory of linear gaps begins with an update and assessment of the 
gaps identified in the 2006 BTSP. The gap inventory is first revised to remove any gaps that 
have been resolved since 2006 as a result of new bikeway construction.  

Following this update, the Regional Active Transportation Network is re-mapped according to 
the identification process described in Section 3.1. This adjustment results in a refined 
network and simplified map compared to those produced for the BTSP (Figure 4), by 
removing segments that fail to meet the comfort standards of a regional facility. This filtering 
of the network to only show high-comfort facilities reveals linear gaps that were otherwise 
not apparent. These gaps form the linear gap inventory. 

Figure 4: Linear gap identification in the Metro Bicycle Transportation Strategic Plan (2006) 
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3.7  Identify area gaps 

Following the linear gap analysis, a second round of gap identification occurs which focuses 
on area-wide gaps. This analysis relies upon the network density standards developed in 
section 3.3. With a network density standard of an active transportation route every 1-4 miles, 
a 0.5-mile buffer is drawn around all routes comprising the existing and planned Regional 
Active Transportation Network. A half-mile buffer drawn around a linear feature has a radius 
of 0.5 miles and a diameter of one mile. Gaps are revealed between parallel active 
transportation routes when facilities are more than one mile apart.  Areas falling outside of a 
buffer are tentatively classified as gap areas. These gap areas are examined in further detail, 
first to confirm that they are home to significant activity and then to verify that they are 
located along a “desire line,” a route identified by the transportation professional and 
through public feedback as having regional importance. If both of these conditions are met, 
the area is considered a gap requiring resolution. An example of area gap analysis in Los 
Angeles County, including only existing and planned bikeways, is shown in Figure 5, with 
white areas representing locations greater than ½ mile from a bicycle facility. See the 
accompanying Regional Active Transportation Network Analysis memorandum for detailed 
analysis of gaps. 
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Figure 5: A

rea gap identification in Los A
ngeles County 
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Although it is possible to conduct area gap analysis using distinct east-west and north-south 
network grids, a simplified approach that consolidates directional considerations is 
recommended, as street grids may not follow strict north-south alignments. An examination 
of the shape and orientation of gap areas is typically sufficient to understand the nature of 
the gaps in question. For instance, in the example shown in Figure 6, areas in white and gray 
indicate the presence of long vertical (north-south) gaps between parallel north-south 
bikeways, hinting at the need for supplementary horizontal (east-west) bikeways to close 
these gaps. 

Figure 6: Vertical (North-South) Gaps between Bikeways 
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3.8  Identify and inventory linear routes that resolve area gaps 

The process of identifying area gaps as described in section 3.7 focuses the attention of the 
transportation professional on specific areas in Los Angeles County where active 
transportation networks are absent. Within each area, a limited number of linear corridors 
(consistent with the network density standards introduced in section 3.2) are then identified 
which connect across the gap area.  

The purpose of this exercise is to derive a set of linear gaps from each area gap (some gaps 
may be closed with a single link, while others may require both a north-south and east-west 
route). In this way, gaps can be inventoried in a manner that is compatible with the linear 
gaps originally identified in section 3.5. Framing gaps as linear corridors (rather than areas) 
provides a means to seamlessly translate gaps into recommended routes.  

Targeted Active transportation Improvements 

The linear and area gap analyses described in this memorandum are designed to guide active 
transportation improvements at a high-level regional scale. However, they do not always 
capture the intricacies of network design and may overlook areas of greater need. For this 
reason, a thorough review is performed by a transportation professional with local 
knowledge, to ensure that the Regional Active Transportation Network is connected, direct 
and safe, independent of the linear and area gap analyses. 

A supplemental analysis is performed that considers special exceptions to the linear and area 
gap analyses. This includes the entirety of the available existing and planned bikeway 
datasets, even if the planned routes are in Draft form only. It also includes consideration of 
major potential barriers to route creation, such as topography and surface water. This allows 
the transportation professional to study all existing and planned routes in detail and consider 
linkages that may not have been captured in the previous analyses.  

It is important to note that an existing active transportation should never be shifted to an 
adjacent street in order to satisfy a general network density standard. In many situations, 
duplication or redundancy in the active transportation network, or increased route density, is 
beneficial. Some reasons for duplication or increased active transportation network density 
include:  

• to provide increased route choice; 

• to provide multiple facilities on the same corridor (e.g. Class I and Class II) ; 

• to serve high-traffic desire lines and city centers; and 

• one-way couplets on parallel one-way streets. 

This stage of the process ends with the selection and inventory of preferred routes. Specific 
facility selection will occur at the local level, as part of detailed feasibility studies and project-
level implementation planning, and will rise out of partnerships between Metro and local 
jurisdictions. 
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01 Purpose

The Active Transportation Strategic Plan includes a countywide Regional Active 
Transportation Network (Regional Network) that designates a set of spine 
routes, forming a top-level system akin to a freeway network for people walking 
and bicycling.
The Regional AT Network provides connectivity between population centers and major 
destinations throughout Los Angeles County and is informed by the following guiding principles:1

•	 Connect cities and communities

•	 Serve desire lines

•	 Serve Main Street

•	 Harness continuous rights-of-way

•	 Link to transit

•	 Address existing safety problems

•	 Design for all ages and abilities

Design challenges requiring innovative 
solutions:

•	 Constrained rights-of-way

•	 Compatibility of bicycle access with 
high-volume, high-speed vehicle 
traffic

•	 Complex and difficult-to-navigate 
intersections 

•	 Signal delay for all road users

•	 Bicycle lane capacity and speed 
limitations

•	 Conflicts between people walking 
and bicycling on Class I paths

•	 Physical barriers (freeways, 
railroads and rivers)

•	 Topographic constraints

•	 Emerging technologies, such as 
e-bikes

1 Further information regarding the network development process, including guiding principles, assumptions and 
applicable facility types, is available in the accompanying Regional Active Transportation Network Methodology.

This primer emphasizes innovative designs 
because the standard toolbox of bikeway 
facilities (Caltrans, 2012) is not always 
sufficient to satisfy the principles stated above 
(however, bikeway standards are currently 
being updated to include Separated Bikeways 
/ Cycle Tracks) (Caltrans, 2015). For instance, 
standard Class II bicycle lanes may be ill-suited 
to a Main Street context, where the presence 
of on-street parking, multi-lane streets, 
transit services, pedestrian crossings and 
commercial loading can make riding a bicycle 
a stressful experience. Similarly, neither Class 
II bicycle lanes nor Class III bicycle routes are 
accessible if they are constructed on a high-
stress roadway. Both have been found to be 
ineffective at attracting users for this reason 
(Winters and Teschke, 2010).

This guidance serves a reference point for 
planners and facility designers to encourage 
innovative solutions to active transportation 
design challenges, helping communities in Los 
Angeles County to realize construction of the 
Regional Active Transportation Network.

Over the course of network build-out, 
Metro and local jurisdictions in Los Angeles 
County will encounter challenges ranging 
from design and engineering to politics and 
finance. This primer features design tactics 
that can help communities overcome design 
challenges in the build-out of the Regional 
Active Transportation Network. 

For analysis of partnerships and 
implementation strategies, reference Volume 
1 of the Active Transportation Strategic Plan.
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02 Guidance Basis

The sections that follow serve as an inventory of bicycle design treatments 
and provide guidelines for their development. These treatments and design 
guidelines are important because they represent the tools for creating a bicycle-
friendly, safe, accessible Regional Active Transportation Network. The guidelines 
are not, however, a substitute for a more thorough evaluation by a landscape 
architect or engineer prior to implementation of facility improvements. The 
following standards and guidelines are referred to in this guide.

 
National Guidance

The American Association of State Highway and Transportation Officials (AASHTO) A Policy on 
Geometric Design of Highways and Streets (AASHTO, 2011), commonly referred to as the “Green 
Book,” contains the current design research and practices for highway and street geometric 
design. 

The AASHTO Guide for the Development of Bicycle Facilities (AASHTO, 2012) provides guidance 
on dimensions, use, and layout of specific bicycle facilities.

The National Association of City Transportation Officials Urban Bikeway Design Guide (NACTO, 
2012) and Urban Street Design Guide (NACTO, 2013) are nationally recognized street design 
guides that offer guidance on the current state of the practice.

 
“DOT encourages transportation agencies to go beyond the 
minimum requirements, and proactively provide convenient, 
safe, and context-sensitive facilities that foster increased 
use by bicyclists and pedestrians of all ages and abilities…”

Federal Highway Administration (FHWA, 2010)
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California Guidance

The California Manual on Uniform Traffic Control Devices 
(CAMUTCD) is the guide to markings and signs used for traffic 
control on California’s streets.   

The California Highway Design Manual (Caltrans, 2012) 
establishes uniform policies and procedures to carry out 
highway design functions for the California Department of 
Transportation.

Complete Intersections: A Guide to Reconstructing Intersections 
and Interchanges for Bicyclists and Pedestrians (Caltrans, 2010) 
is a reference guide that presents information and concepts 
related to improving conditions for people bicycling and walking 
at major intersections and interchanges. The guide can be used 
to inform minor signage and striping changes to intersections, as 
well as major changes and designs for new intersections.

The Protected Bikeways Act of 2014 (AB 1193) established a new 
category of bikeway in California called Class IV. This bikeway 
type was made available for statewide implementation with 
the 2015 publication of Caltrans Design Information Bulletin 89: 
Class IV Bikeway Guidance (Separated Bikeways / Cycle Tracks) 
(Caltrans, 2015) and will be integrated into the next iteration of 
the Highway Design Manual. 

Assembly Bill No. 1096 was passed in 2015. It defines e-bike 
classes, outlines licensing requirements and introduces access 
restrictions for e-bikes capable of 28 miles per hour.

Design Flexibility

The Caltrans Memo: Design Flexibility in Multimodal Design 
(Caltrans, 2014b) encourages flexibility in highway design. The 
memo stated that “Publications such as the National Association 
of City Transportation Officials (NACTO) “Urban Street Design 
Guide” and “Urban Bikeway Design Guide,” ... are resources that 
Caltrans and local entities can reference when making planning 
and design decisions on the State highway system and local 
streets and roads.”

Experimentation Process

Use and study of new facility types and configurations is 
encouraged by FHWA and Caltrans. New designs, devices, or 
applications not covered in or not in compliance with the MUTCD 
should seek approval for experimentation and study. 

Section 1A.10 of the CAMUTCD describes the process of 
submitting a Request to Experiment. This involves approval by 
FHWA and subsequent approval by the California Traffic Control 
Devices Committee (CTCDC).

The dimensions, design details, 
recommendations, and findings 
in this document are based 
on accepted guidelines and 
conceptual analysis and design. 
In developing the document’s 
recommendations, the authors 
utilized prior experience, 
professional judgment, and 
industry standards where available. 
Engineering judgment should 
always be used in site-specific 
street and intersection design. 
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03 Protected Bicycle Lane (Class IV)
 
A protected bicycle lane (also called a separated bicycle lane or cycle track) is an 
exclusive facility for people bicycling that is located within or directly adjacent 
to the roadway and that is physically separated from motor vehicle traffic with a 
vertical element (FHWA, 2015b).

 

Benefits

•	 Physically separated space for people 
bicycling makes it an attractive facility for 
riders of all levels and ages. 

•	 Reduces or eliminates risk and fear of 
collisions with opening parked car doors 
and overtaking vehicles.

•	 Discourages double parking in the bicycle 
lane.

•	 Contributes to the streetscape when 
constructed with permanent, high-quality 
materials.

 

Typical Application

•	 To provide an on-street connection in the 
Regional Active Transportation Network.

•	 Appropriate for high bicycle volumes and 
speeds when designed with appropriate 
dimensions.

•	 Along streets with high motor vehicle 
volumes (9,000-30,000 Average Daily Traffic 
(ADT)) and relatively high speeds (>25 mph).

•	 Along streets with high levels of truck or 
bus traffic (10 percent of total ADT) (NCHRP, 
2015).

•	 Areas of high parking turnover. 

 

Hermosa Beach, CA - A two-way protected bicycle lane provides a safe, separated space for users of all ages and abiltiies.
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Design Guidelines

•	 Desired width of the bicycle travel area is 10 feet in areas with high 
bicycle volumes or uphill sections to facilitate safe passing behavior.

•	 Vertical separation treatments such as bollards, movable planters 
or raised curbs or raised grade separation may be used. Buffer type 
may impact cost, drainage, operating width, and aesthetics of the 
protected bicycle lane.

•	 Preferred buffer area width is generally 3 feet, with a minimum of 
2 feet. Next to parking lanes, the minimum is 3 feet (5 feet next to 
accessible parking). For further details, consult Caltrans, 2015.

•	 Channelizing devices should be placed in the buffer area (Caltrans, 
2014a, 3H.01). 

•	 If painted buffer area is 4 feet or wider, white chevron or diagonal 
markings should be used (Caltrans, 2014a, 9C.04).

•	 Where possible, physical barriers should be positioned to provide 
as much operating space as possible for bicycle use.

 
Further Considerations

Protected bicycle lane buffers and barriers are covered in the CAMUTCD as preferential lane 
markings and channelizing devices. Curbs may be used as a channelizing device; see the 
CAMUTCD section on islands. 

With new roadway construction a raised protected bicycle lane can be less expensive to construct 
due to reduced trenching, fill and load requirements. A retrofit protected bicycle lane has a 
relatively low implementation cost compared to road reconstruction by making use of existing 
pavement and drainage and by adding a physical barrier. 

Parking should be prohibited within 30 feet of the intersection to improve visibility. Special 
consideration should be given at transit stops to manage interactions between people walking 
and people riding bikes.

For protected bicycle lane design strategies around bus stops, including bypasses, reference 
the NACTO Urban Street Design Guide (NACTO, 2013). 

1

3

2

2

4

6

5

3

4
1

6

Long Beach, CA - Protected 
bicycle lanes can combine various 
physical separation methods, such 
as parking stops, flexible bollards, 

planters and motor vehicle 
parking.

5
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Design Guidelines

• 2-way protected lane dimensions: desired width is 12 feet in areas with high bicycle volumes or 
uphill sections to facilitate safe passing behavior (8 feet minimum)

• Buffer dimension: desired minimum width for a protected bicycle lane buffer adjacent to 
motor vehicle parking is 3 feet to allow for passenger loading and to prevent door conflicts. In 
constrained conditions or when not adjacent to a parking lane, the minimum width for a buffer 
is 1 foot 8 inches.

• Two-way protected bicycle lanes on two-way streets are not as desirable due to challenges for 
roadway user expectancy at intersections and driveways. 

• Two-way protected bicycle lanes function best on one-way streets, preferably on the left side 
of the road. 

1

1

3

2

2

4

Two-Way Operation

Two-way protected bicycle lanes allow bicycle movement in both directions on one side of the 
road. Two-way protected bicycle lanes share some of the same design characteristics as one-way 
protected bicycle lanes, but may require additional considerations at driveway and side-street 
crossings. 

A two-way protected bicycle lane may be configured at street level or as a raised protected bike 
lane with grade separation from the adjacent travel lane.

Application

• To connect a separated two-way facility 
such as a trail.

• Along streets with few conflicts such as 
driveways or cross-streets on one side of 
the street.

• Along streets where there is not enough 
room for a one-way protected lane on 
both sides of the street.

• Along one-way streets by incorporating 
a contraflow lane to create a two-way 
facility.

• Along streets where more destinations 
are on one side thereby reducing the 
need to cross the street.
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Barrier types appropriate for retrofit 
projects:

• Flexible delineators

• Bollards

• Planters

• Parking stops

Barrier types appropriate for reconstruction 
projects:

• Curb separation

• Medians

• Raised protected bicycle lane with vertical 
or mountable curb

• Pedestrian safety islands

Source: FHWA Separated Bike Lane Planning and Design Guide, 2015.
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Delineator Posts Raised Median Raised Lane Planters

Design Guidelines

Maximize effective operating space 
Place curbs or delineator posts as far from the through bikeway space as practicable. 
Allow for adequate shy distance from vertical elements to maximize useful space.

When next to parking, accommodate opening doors 
Allow for 3 feet of space in the buffer space to allow for opening doors and passenger 
unloading.

Integrate landscaping  
The presences of landscaping in medians, planters and safety islands increases comfort for 
users and enhances the streetscape environment.

Consider maintenance needs 
In constrained conditions, the barrier type may need to be removable to allow for regular 
maintenance.

Provide drainage infrastructure 
When a physical barrier is used to separate the bikeway from traffic, install drains in both 
the barrier and at curbside to allow for water infiltration.

1

3

2

4

Barrier Types

Protected bicycle lanes may use a variety of vertical elements to physically separate the bikeway 
from adjacent travel lanes. Barriers may be robust constructed elements such as curbs, or may be 
more interim in nature, such as flexible delineator posts. Each of these barrier types is compatible 
with adjacent motor vehicle parking, which can provide an additional buffer. 

5
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04 Protected Intersection
 
A protected intersection uses a collection of intersection design elements 
designed to maximize user comfort within the intersection and promote a 
high rate of yielding to people bicycling. The design is based on a setback 
bikeway crossing using physical separation within the intersection to define the 
turning paths of motor vehicles, slow motor vehicle turning speed, and offer a 
comfortable refuge for people bicycling while waiting at a red signal.

 

Benefits

•	 Slows driver turning speed.

•	 Improves driver sightlines of people 
bicycling.

•	 Provides a deceleration zone for yielding 
drivers.

•	 Provides a physically separated space for 
people waiting at an intersection on a red 
signal.

•	 Shortens crossing distances for people 
walking and riding bicycles.

 

Typical Application

•	 At signalized intersections along streets with 
protected bicycle lanes.

•	 At signalized intersections along streets 
with other bikeway types, provided that the 
bikeway transitions into a protected bicycle 
lane just upstream of the intersection

•	 Connecting two or more Regional Active 
Transportation Network facilities. 

•	 Along crossings of major or minor streets to 
slow vehicles and increase yielding.

•	 At corner locations where pedestrian curb 
extensions are desired.

 

Davis, CA - The protected intersection connects buffered bicycle lanes and conventional bicycle lanes.
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Design Guidelines

•	 Setback bicycle crossing of 20 feet allows for one passenger 
car to queue while yielding. A larger setback is desired in 
high speed areas (> 35 mph). Smaller setback distance is 
possible in slow-speed, space constrained conditions.

•	 Corner safety island with a 15-20 foot corner radius 
slowsmotor vehicle speeds. Larger radius designs may be 
possible when paired with a deeper setback or a protected 
signal phase.

•	 A forward stop bar should indicate the area for people 
bicycling to wait at a red signal.

•	 If a permissive left turn is allowed, a median island 
extending into the intersection should be used to 
channelize and direct left turning motor vehicles.

•	 Intersection crossing markings should be used to identify 
the bicycle crossing. Consider green pavement to highlight 
the crossing area.

 

Further Considerations

Colored pavement may be used within the corner refuge area to clarify use by people bicycling 
and discourage use by people walking or driving.  

Intersection approaches with high volumes of right turning vehicles should provide a dedicated 
right turn only lane paired with a protected signal phase to separate the right turn movements 
from through bicycle movements (Stanek and Alexander, 2015).

May be paired with bicycle specific signal phasing to offer further priority for bicyclists. Protected 
signal phasing may allow different design dimensions than are described here.

1

3

2

5

4

Salt Lake City, UT - The protected 
intersection is used to improve safety 

and circulation at an intersection where 
two protected bicycle lanes cross.
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05 Bicycle Boulevard
 
Bicycle boulevards are low-volume, low-speed streets modified to enhance 
bicycle safety and comfort by using physical traffic devices and signage. 
These treatments encourage through movements of people bicycling while 
discouraging similar through-trips by motorized traffic (NACTO, 2012).

Bicycle boulevards create high quality, low-stress facilities for people bicycling 
without physical separation because the roadway design itself creates a calm 
traffic environment where people bicycling and people driving can comfortably 
share the road.

 

Benefits

•	 Provide comfortable and attractive places 
to bicycle, attracting people of all ages and 
abilities. 

•	 Signage and pavement markings serve 
as wayfinding for bicycle riders and also 
brings awareness to the street’s status as a 
bikeway. 

•	 Can benefit people walking, residents and 
other users through crossing improvements, 
traffic calming, landscaping, and reduced 
impact from motor vehicle volumes such as 
noise, air quality, and traffic safety.

 

Typical Application

•	 Parallel with and in close proximity to major 
thoroughfares (1/4 mile or less). 

•	 Follow a desire line for bicycle travel that is 
ideally long and relatively continuous (2-5 
miles). The bikeway should have less than 
10 percent out of direction travel compared 
to shortest path of primary corridor. 

•	 Reduce traffic volumes down to 1,500 cars 
per day (2,000 cars per day maximum).

•	 Use traffic calming to maintain an 85th 
percentile speed at or below 20 mph.

•	 Selection of major street crossing 
treatments based on cross street volumes, 
lane configurations, turning restrictions, 
presence of medians and traffic control 
devices.

 

Long Beach, CA - Bicycle boulevards use speed and volume management techniques to create comfortable conditions for 
bicycling in mixed traffic. Alternating parking creates a chicane to slow traffic speeds.
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Design Features

•	 No centerline should be used on the roadway to promote full user 
of roadway by people bicycling.

•	 Bicycle boulevard markings or shared lane markings (Caltrans, 
2014a, 9C-9) should be placed frequently along the route to 
identify the bicycle boulevard.

•	 Class III bike route wayfinding signs should be used to identify 
bikeway network connections and direct users to nearby 
destinations (Caltrans, 2014a).

•	 Minimal use of stop signs along the route allow for fast bicycle 
travel.

•	 Speed management methods avoid creating narrow pinch points 
for people bicycling.

•	 Volume management methods should always allow through access 
for people bicycling. 

•	 At offset intersections, treatments should reduce exposure to fast 
vehicles and may concentrate bicycle crossings at one location to 
permit the use of robust crossing treatments.

 

Further Considerations

Stop signs should not be oriented to the bicycle boulevard route. This improves bicycle travel 
time but may attract motor vehicle traffic. Monitor conditions over time to determine if additional 
volume control measures may be needed.

See the NACTO Urban Bikeway Design Guide for detailed guidance on bicycle boulevards.

1
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Long Beach, CA - Bicycle boulevard 
or shared lane markings should be 

used to identify the local bikeway to 
all users.
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06 Advisory Bicycle Lanes
 
Advisory bicycle lanes (also called dashed bicycle lanes) provide a bicycle-
priority space on a two-lane street too narrow for conventional bicycle lanes. 
Similar in appearance to bicycle lanes, advisory bicycle lanes are distinct in that 
they are temporarily shared with motor vehicles during head-on approaching 
maneuvers and turning movements. (FHWA, 2015a)

 

Benefits

•	 Creates priority for people bicycling in what 
would otherwise be a shared-roadway 
condition.

•	 Increases predictability and clarifies 
positioning between people bicycling and 
people driving.

•	 Encourages increased separation while 
passing.

 

Typical Application

•	 This treatment may be most appropriate on 
roadways with low volumes if the road is 
straight with few bends, inclines or sightline 
obstructions.

•	 Motor vehicle traffic volumes are low-
moderate (1,500-4,500 ADT). May function 
on streets with up to 6,000 ADT.

•	 Narrow two-lane streets where there is 
insufficient room for conventional bicycle 
lanes.

•	 Streets with a travel lane area of 20-30 feet. 
Streets with travel area wider than 30 feet 
can support conventional bike lanes. 

Minneapolis, MN - This downtown street is too narrow for both conventional bicycle lanes and parking. 
Advisory bicycle lanes allow the road to continue to serve parking and motor vehicle access, while providing a 

prioritized space for people to ride.
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Design Features

•	 No centerline on roadway to promote safe passing 
distances.

•	 Bicycle lane delineated with white broken line to 
permit encroachment when necessary.

•	 Advisory bicycle lane width of 5 to 7 feet.

•	 Bicycle lane markings should be used to clarify the 
designated use of the lane.

•	 Recommended two-way motor vehicle travel lane 
width of 16 feet. Some installations have worked 
with center lane as narrow as 10 feet.

•	 If a parking lane is present it should be highly 
utilized or feature frequent curb extensions to 
clearly define the edge of the travelled way. 
Parking is prohibited within the advisory bicycle 
lane.

•	 Two-Way Traffic warning sign (W6-3) may be used 
to clarify two-way operation of the road.

 Further Considerations

This treatment is considered experimental by FHWA and may require a Request to Experiment as 
described in section 1A.10 of the CAMUTCD. Specific design detail should conform to CAMUTCD 
and CTCDC experimentation requirements.

Consider the use of colored pavement within the advisory bicycle lane area to discourage 
unnecessary encroachment by motorists or parked vehicles. 

Advisory bicycle lanes may be appropriate on low volume streets in freight districts. Required 
passing widths for truck or emergency vehicles should be considered on routes where such 
vehicles are anticipated. 
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Hanover, NH - Advisory lanes used to provide a 
bicycling and walking space on a street without 

sidewalks or room for bicycle lanes.

By Danny Kim via The Dartmouth

5
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07 Bicycle Priority at Signals
 
Bikeway crossings of signalized intersections can be accomplished through 
the use of a Protected Bicycle Phase, which reduces conflicts with motor 
vehicles by separating bicycle movements from any conflicting motor vehicle 
movements, or through a Leading Bicycle Interval, which offers a head start 
crossing for people riding bicycles. 

Benefits

• Bicycle signals simplify bicycle movements 
through complex intersections and clarify 
operations for all road users.

• A protected bicycle phase eliminates 
conflicting movements at signalized 
intersections.

• A leading bicycle interval reduces conflict 
by prioritizing bicycle movements with a 
head start over motor vehicle traffic.

Typical Application

Protected Phase

•	 Two-way or contra-flow (opposite 
direction) bicycle lanes where 
unconventional bicycle movement 
or increased conflict points warrant 
protected operation.

•	 Used where right-turn volumes are 
typically over 150 per hour. 

Leading Interval

•	 Appropriate in large intersections.

•	 Pairs with what would otherwise be 
permissive conflicting movements.

•	 2-3 seconds leading interval allow 
people riding bicycles to take a primary 
position within the intersection.

Portland, OR - A bike lane adjacent to double right turn lanes normally requires a stressful, difficult maneuver 
to avoid conflict. With a bicycle signal, conflict is regulated and the conditions are improved.
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Bicycle Signal Design Features

•	 Bicycle signal head shall be placed in a location 
clearly visible to people approaching by bicycle.

•	 Supplemental “bicycle signal” sign (MUTCD R10-
10b) is required.

•	 “No Turn on Red” (MUTCD R10-11) is necessary 
when bicycle signal is green to prevent conflicts 
and to meet FHWA regulations.  

•	 Signal detection should be reliable, in the form 
of well placed loop detection, pushbutton or 
microwave detectors. 

•	 Consider the use of a countdown signal (shown 
at right) or a detection indicator light for positive 
indication of bicycle detection.

Signal Phase Diagrams 

The diagrams below are examples of signal cycle patterns to accommodate protected or leading 
bicycle signal phases. These are simple examples that may be combined and overlapped in a 
variety of ways in response to site specific conditions.

Further Considerations

Bicycle signal heads are permitted by FHWA per Interim Approval 16 (IA-16). This approval is 
compatible with exclusive or protected-but-concurrent bicycle signals, but does not permit 
leading bicycle intervals or all-direction bicycle phases.

Provide at least 5-7 seconds of green time for bicycle movements. Yellow signals should be 
between 3-6 seconds, with longer yellows recommended for wider intersections so that people 
crossing by bicycle are not as worried about being in conflict with cross-traffic.   

All-Direction Protected Bicycle Phase (Scramble)

Leading Bicycle Interval

Protected but Concurrent Bicycle Phase

Portland, OR - A countdown signal beside the 
bicycle signal head informs waiting bicyclists of 

the timing remaining until a green signal.  
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08 Sub-Grade Bicycle Intersection
 
Sub-grade bicycle intersections are subterranean shared use path or bicycle 
freeway systems that allow people bicycling to avoid interacting with motor 
vehicles at a large intersection or freeway interchange. These connections 
help save time and distance and reduce conflicts by allowing non-motorized 
traffic to proceed through the middle of the intersection without having to 
circumnavigate the facility.

Benefits

•	 Allows bicycle riders to navigate busy 
intersections with high traffic volumes.

•	 Shallow grades are possible.

•	 Completely separated from motor vehicles 
and reduces conflicts compared to typical 
large intersections or roundabouts (Twin 
Cities Streets for People, 2011).

•	 Eliminates signal delay for people walking 
and bicycling. 

•	 Offers low aesthetic impacts. 

Typical Application

•	 At large intersections or multi-lane 
roundabouts.

•	 Connecting two or more Regional Active 
Transportation Network facilities.

•	 Most suitable in suburban or rural 
environments where sufficient right of way 
(ROW) is available.

 

Woodbury, MN - Shared-Use Paths connect below a large, high-speed suburban intersection.

by Michael Hicks via Flickr
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Design Features

•	 14 foot minimum width; greater widths 
preferred for undercrossing lengths over 60 
feet.

•	 10 foot minimum height.

•	 The undercrossing area should have a 
centerline stripe to clarify direction of 
travel.

•	 Wayfinding signage should be used to direct 
facility users to connecting bikeways.

•	 The undercrossing area should be well lit.

•	 Clear sightlines for bicycle users are 
necessary to avoid conflicts.

•	 Gradient of the ramps to access subgrade 
network should be 3.5 percent (5.0 percent 
max).

Further Considerations

Lighting should be considered during the design process for any undercrossing with high 
anticipated use or where safety is a major concern. Shared use path users may be temporarily 
out of sight from public view and may experience poor visibility themselves. To mitigate safety 
concerns, an undercrossing should be designed to be spacious, well-lit, equipped with emergency 
telephones at each end and completely visible for its entire length from end to end. 

A high level of activity should be anticipated for bicycle undercrossings.

Potential problems include conflicts with utilities, drainage, flood control and vandalism.
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7 Woodbury, MN - Shared-Use Paths connect below a large, 
high-speed suburban intersection.

by Michael Hicks via Flickr
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09 Floating Bicycle Path
 
Floating bicycle paths are cantilevered structures that transition into floating 
dock pathways to serve part of a continuous shared use path or bicycle freeway 
system across or along a body of water. They are built to accommodate 
fluctuations in water level and are most applicable when sufficient right-of-way 
is not available to construct the path on land. 

Benefits

•	 Provides a non-motorized connection when 
ROW is unavailable along a river bank.

•	 Designed for Americans with Disabilities Act 
(ADA)-compliant grades and landings.

•	 Can accommodate fluctuations in river level.

•	 Separated from motor vehicles. 

•	 Connects neighborhoods to the river, 
provides access and scenic views.m 

Typical Application

•	 Harbors with limited dock activity.

•	 Reservoirs.

•	 Slow-moving river waterfronts.

•	 shared use path or bicycle path networks.

•	 Where ROW is limited along the waterfront.

•	 When river level is expected to fluctuate 
seasonally.

 

Portland, OR - a floating path fills a gap in the Eastside Esplanade shared use path corridor.

by beth h via Flickr (CC BY 2.0)
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Design Features

•	 Ensure a smooth transition between 
floating portion and land portion and ADA 
compliant grades and landings. 

•	 Minimum 12 feet wide path. Separate 
treads should be provided in areas with 
scenic vistas or high volumes of people 
walking.

•	 Can include amenities such as boat docks, 
canoe launch points, artwork, landscaping, 
historic markers, interpretive displays and 
lighting.

Further Considerations

A floating path can only support a range of water levels. In extreme water flow events due to rain, 
snow or drought, be prepared to close the path. 

The pathway must consider all kinds of users and avoid constraints that reduce usability.

Brisbane’s floating path was destroyed by a flood in 2011 and rebuilt using a fixed structure 
(Briscycle, 2015).

Waterfront access can serve as an economic catalyst. 

Can require mitigation measures in permitting process, including riparian mitigation, 
bioengineering, and slope stabilization.

1

1

3

2

Philadelphia, PA - The Schuylkill Banks path is elevated 
over the Schuylkill River.

Photo by Montgomery County Planning Commission via Flickr (CC BY-SA 2.0)
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10 Bicycle Freeway
 
Bicycle freeways are high-speed, high-capacity, long-distance bikeways, ideally 
located in independent corridors and grade-separated from the street network. 
They provide safe, fast travel into city centers and should be the quickest route 
for bicycle commuting.

Benefits

•	 Optimized for high-speed travel (up to 25 
mph) over long distances (>5 miles).

•	 Limited interruptions at intersections and 
crossings.

•	 Separated from motor vehicles and people 
walking.

•	 Highly visible routes with distinctive design, 
markings and signs.

 

Typical Application

•	 Follow a desire line for bicycle travel that 
is ideally long (>5 miles) and relatively 
continuous. 

•	 High demand corridors connecting cities 
and population centers together.

•	 Along existing or abandoned rail and utility 
corridors and waterways (e.g., rivers).

•	 Below, adjacent or cantilevered to the side 
of an elevated transit structure, bridge or 
freeway.

•	 Elevated if necessary to provide efficient 
travel.

•	 May connect to Protected Bicycle Lanes or 
Bicycle Boulevards to fill gaps or serve as 
routes into neighborhoods.

 

Minneapolis, MN - The Cedar Lake Trail offers tread separation by mode and direction.

 by Michael Hicks via Flickr (CC BY 2.0)
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Design Features

•	 Right of way for people bicycling at all uncontrolled 
crossings.

•	 At grade crossings of minor and collector streets must 
provide priority to the bicycle freeway (TfL, 2015).

•	 Access to the bicycle freeway should use ramp-style 
geometry to allow riders to enter and exit at speed.

•	 Smooth surface.

•	 Must not be shared with people walking, jogging, 
skating or other uses.

•	 Must permit passing and paired riding (TfL,2014):

o Two way: 14 feet wide minimum

o One way: 8 feet wide minimum

•	 Route wayfinding and signs along with route 
numbering and route shield markings (Caltrans, 
2014a).

 Further Considerations

While routes on independent corridors are preferred, some on-street alignments may be 
necessary. These routes should be optimized for bicycle priority travel, with an emphasis on 
reducing delay at intersections and crossings of other streets. 
 
At crossings of minor streets, the bicycle freeway should have priority over the cross street. On 
minor streets, crossings should be raised, and feature geometric design features to slow drivers 
and encourage yielding. 

At crossings of major streets, the bicycle freeway should actuate traffic signals or hybrid beacons 
to stop motor vehicle traffic. The signal phasing should be short and have no more than 30 
seconds of delay for bicycle users (60 seconds max).

Netherlands - This bicycle freeway is for bicycling 
only, and is physically separated from the motor 
vehicle roadway network - allowing high speed, 

long distance travel with minimum delay.

Photo by Steve Vance via Flickr (CC BY 2.0)
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1. The Role of Bicycle Parking and Multi-Modal Interface 
Improvements 

 

While bicycling as a mode of transportation is consistently on the rise in the United States, this 
increase is primarily occurring in places that have invested time and resources into improving 
bicycle access (Pucher et al., 2011). Transit agencies around the country are recognizing the 
need to accommodate people who ride bicycles. Harnessing this growing demographic is a 
means to encourage new transit ridership by extending the range of the transit network. Bicycle 
parking at transit stations and bicycles on transit vehicles both play essential roles in improving 
bicycle access to transit. 

Bicycle access to transit is particularly efficient for rail transit. Compared 
to bus services, rail services have limited geographic coverage and fewer 
stops, often requiring travelers to make connections by modes other than 
walking. Metro’s Spring 2015 Customer Survey found that, compared with 
bus riders, more train riders connect to stations by modes other than 
walking, by a difference of 15 percentage points (83 percent walk access 
mode share for bus services versus 68 percent walk access mode share 
for train services). These figures include the 23 percent of train riders (but 
only 10 percent of bus riders) driving to stops or stations, along with 
higher numbers of people riding bicycles and skateboards to rail transit. 
Reducing the number of train riders who access the transit system by private motor vehicle 
benefits Metro (reducing parking demand at stations) and the transportation system as a whole 
(removing vehicles from the roadway network), in addition to the other economic, health, 
environmental and safety benefits associated with decreasing vehicle-miles traveled (VMT). 
Research reveals that provision of high-quality bicycle parking at transit stations is associated 
with increased bicycle trips to transit (TCRP, 2012). 

Metro has already made significant strides in improving the multi-modal interface of its system. 
With an accommodating “Bikes on Metro” policy, one Bike Hub in operation (with two more 
coming soon) and bicycle parking in place at high-demand stations, Metro is taking the initiative 
to encourage bicycling as a component of transit. Its website features an entire section 
dedicated to bicycles, which includes information on the policy for taking bicycles on transit, 
the different types of bicycle parking, and a printable “Bike Pocket Guide” with bicycle safety 
tips and a map of bicycle parking locations. For all of these reasons, Metro is encouraging more 
people to access transit by bicycle and, as a result, there will be more demand for bicycle 
parking in the near future. With sufficient access to secure bicycle parking, more people will be 
able to access Metro and existing Metro users will be able to incorporate bicycling as part of 
their transit experience. 

Bicycle parking improves the multi-modal interface and increases transit ridership by:  

• Extending the effective range of the transit network to larger areas and greater numbers 
of potential riders 

• Increasing flexibility and solving first- and last-mile connection issues 
• Encouraging mode-shifts (TCRP, 2012).  

Bicycle access 
mode share 

The percentage 
of transit riders 
accessing the 
transit system 
via bicycle 
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Extending the range of the transit network 
Studies show that most transit riders will walk one-half of a mile – about ten minutes – to a 
station. In this same amount of time, one can travel over two miles by bicycle (four times the 
distance). With a radius four times longer, the catchment area for bicycle-to-transit trips (the 
bikeshed) is about 16 times larger than that of walk-to-transit trips (TCRP, 2012).  

Bicycles and transit are complementary modes. Transit is most effective for moderate- and 
long-distance trips along busy corridors, and is less effective at serving point-to-point trips 
within local neighborhoods or across sprawling suburban areas. Bicycling, meanwhile, is most 
effective for shorter trips but is often not practical for longer commutes involving significant 
time, preparation and potential traffic stress. Therefore, combining transit with bicycling 
enhances both modes, resulting in high levels of mobility: deep reach into communities 
combined with fast and frequent service along key corridors. 

Increasing flexibility and solving first- and last-mile connection issues 
Bicycle parking and bicycles-on-board enable more people to access transit more easily. With 
the assurance of bicycle parking at transit stops or the option to take their bicycle on-board, 
users have more travel options for the first and last miles of their trips. The Mineta 
Transportation Institute conducted a comprehensive study in 2014 that measured bicycle-
friendly policies and their impacts on accessibility to transit. People who combined bicycles 
with transit (Cycle-Transit Users, or CTUs) were surveyed in Philadelphia and San Francisco. 
CTUs indicated that bicycles and transit serve as access modes for one another. Respondents 
said the most common reasons for being a CTU were: 1) it was faster than using either mode 
on its own, 2) their trips were too long to travel by bicycle alone, 3) using both modes together 
eliminated biking in the dark or in bad weather, and 4) a bicycle was needed to reach their final 
destination. In almost all cases, respondents noted bicycle parking as a key factor in their 
decision to bicycle to transit. If CTUs could not easily find secure bicycle parking (or take their 
bicycle on transit), 15 percent said that they would drive a car instead (MTI, 2014). 

Encouraging mode shifts 
New or improved bicycle access facilities can lead to a mode shift. People who drive may see 
the combination of bicycle and transit as a convenient alternative, while people who usually 
bicycle may take advantage of bicycle parking or the option to take a bicycle on-board as a 
way to fit transit into one portion of their trip. Overall, then, the multi-modal interface sees 
improvements and transit ridership increases.  

When bicycle parking is provided at transit stations, people use it. In 2012, the Massachusetts 
Bay Transportation Authority inventoried bicycle parking spaces and the number of parked 
bicycles at each of the system’s rapid transit stations, commuter rail stations, and some 
commuter boat terminals and bus stops. When compared to the 2009-2011 inventory, staff 
noted a 48 percent increase in parked bicycles and a 30 percent increase in parking spaces. 
This indicates that people who were not previously riding bicycles as part of their commute 
decided to do so in response to the installation of more bicycle parking. These findings led to 
a recommendation to install more short-term and long-term bicycle parking (CTPS, 2014). 
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In addition to the provision of bicycle parking, accommodating bicycles on transit is another 
way to integrate bicycle travel with transit. Every Metro bus is equipped with two or three 
bicycle racks on the front. Folding bicycles with wheels that are 20 inches or smaller can be 
taken on board at all times. Metro also allows for standard-sized bicycles on Metro Rail trains 
at all times, provided that there is space to fit a bicycle. Metro provides designated open areas 
for bicycles on train cars on the Red, Purple, Green, Gold, Blue and Expo Lines (Metro, 2016). 
This policy is more accommodating to people with bicycles than that of many transit agencies, 
where bicycles are only permitted during non-peak times. However, on-board accommodation 
cannot substitute for secure bicycle parking. The capacity for trains to accommodate an 
increasing number of bicycles over time is limited by physical space. Moreover, a lack of secure 
bicycle parking at rail stations tends to result in more bicycles on board trains: in the Bay Area, 
approximately 25 percent of people who brings their bicycles on board transit do so because 
of a lack of secure bicycle parking (BART, 2012). Improving bicycle parking at stations can 
improve service for transit customers and enhance on-board bicycle access for those who 
prefer to use it, simply by freeing up space on transit vehicles. 

Bicycle share systems can support transit in the same way that bicycle parking can. A study 
from the National Center for Smart Growth Research and Education found a statistically 
significant association between Washington D.C.’s Capital Bikeshare ridership and Metrorail 
ridership. The study predicts that a 10 percent increase in bicycle sharing ridership will likely 
lead to a 2.8 percent increase in transit ridership (Ma et al., 2014). Metro has already taken steps 
in this direction. With a new bicycle share pilot program coming summer 2016, Metro has 
committed to making bicycle share a key part of the public transportation system. The pilot 
program will feature 80 stations and nearly 1,000 bicycles. With the new bicycle share system 
and increased bicycle parking, Metro is significantly improving its multi-modal interface and 
enabling people to more effectively use transit. 

This memorandum outlines policy approaches and design techniques to improve the multi-
modal interface in Los Angeles County and enable more people to access transit more easily. 
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2. Existing Bicycle Parking Requirements and Guidance 

Existing Requirements 
It is important to recognize the existing bicycle parking requirements within Los Angeles 
County before moving forward with bicycle parking infrastructure. It is still relatively 
uncommon for cities to have bicycle parking ordinances, but the following places are some of 
those in LA County that include requirements for bicycle parking supply in their Municipal 
Codes: 
 

1. Los Angeles County  
2. City of Los Angeles 
3. City of Santa Monica  
4. City of West Hollywood  
5. City of Glendale  
6. City of Burbank  
7. City of Inglewood  
8. City of Lancaster 
9. City of Whittier 
10. City of South Gate 

Among these leaders, several jurisdictions have gone further, incorporating innovative ways to 
utilize bicycle parking as a transportation demand management (TDM) tool: 

• Los Angeles County 
o Reduction in Required Vehicle Parking Spaces When Bicycle Parking Provided: 

“For every two bicycle parking spaces provided above the minimum number of 
such spaces required…the required number of vehicle parking spaces required 
may be reduced by one, with a maximum reduction in vehicle parking spaces of 
five percent of the total number of such spaces otherwise required.” 

• City of Santa Monica 
o Bicycle Parking Ordinance: One vehicle space can be replaced by four bicycles 

for up to 30 percent of the required number of spaces for commercial 
developments near transit lines and for up to 10 to 20 percent at other types of 
developments. 

• City of South Gate 
o Density Bonus Incentive: 15 percent density bonus with the “provision of a 

transportation system management plan, which describes the full set of facilities 
and services to be provided by a development project, proposed to reduce the 
number of employee commute trips to the site; plus any other facilities, 
amenities, or services intended to encourage carpool, vanpool, transit, bicycle, 
or pedestrian commuting.”  

o The Density Bonus Incentive also includes a one percent bonus for every five 
bicycle lockers installed (up to five percent), a five percent bonus for 
constructing an on-site internal walk/bikeway network, a two percent bonus for 
connecting to an existing or future regional bike trail, and a one percent bonus 
for every shower and locker facility (up to five percent). 
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o Combining these multi-modal interface incentives can result in a density bonus 
of more than 30 percent, with transit, carpool and alternative vehicle provisions 
accounting for an additional 20 percent. 

State Bicycle Parking Guidance 
The State of California separates bicycle parking into two classes. Class One bicycle parking is 
long-term, secure parking. This includes bicycle lockers, bicycle rooms or cages. Long-term 
bicycle parking usually serves employees, students, residents, commuters, and others who stay 
at a particular site for over two hours. People who park a bicycle somewhere for a longer period 
of time expect a secure, sheltered space (SFPD, 2013), and this is generally the case for transit 
trips (although short-term parking can still play a role in the bicycle-transit interface). 

Class Two bicycle parking is meant for short-term use, designed to serve visitors who stay at a 
site for less than two hours (typically shoppers, customers, and guests). Bicycle racks are the 
most common form of Class Two parking and these should be convenient, easy to use, and 
visible (SFPD, 2013). 

Site Design 
To encourage maximum utilization rates and to ensure that bicycling complements transit, 
bicycle facilities must be carefully designed at each transit station. Short-term parking and 
long-term parking require different site plans and different design considerations. Regardless 
of the type of parking, users must be able to easily access the facilities. For example, sidewalk 
bicycle racks that are placed adjacent to curbside vehicle parking should be located between 
the parking spaces and in line with existing objects in the furnishing zone, such as trees and 
parking meters, to avoid conflicts with opening car doors or other sidewalk users. Conflicts with 
moving vehicles can generally be mitigated by providing dedicated access routes to the transit 
station for people walking and/or bicycling and avoiding reliance on parking lots as access 
routes. The station site’s design should have intuitive circulation and wayfinding, so as to 
encourage the use of both short-and long-term bicycle parking facilities.  

Spacing and layout of bicycle parking facilities should be consistent with Metro’s AS-103 
Standard Drawing and Rail Design Criteria (Metro, 2012). Relevant site design requirements are 
summarized below. 

Short-Term (Free) Bicycle Parking 

Short-term bicycle parking should be: 

• In the form of an inverted-U rack with capacity for two bicycles 
• Placed no more than 50 feet from the station entrance 
• Located in a highly-trafficked area with natural, passive surveillance 

Long-Term (Paid-Secure) Bicycle Parking 

Long-term bicycle parking is designed primarily for safety of users and their bicycles. Whereas 
short-term parking takes the form of bicycle racks, long-term parking can consist of a wider 
variety of facilities. These can be located indoors or outdoors and can include bicycle lockers 
or high-capacity bicycle rooms (also known as Secure Parking Areas or SPAs). Long-term 
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bicycle parking may be located more than 50 feet from the station entrance, but no further 
than the nearest car parking space.  Long-term bicycle parking should be: 

• Adequately lit 
• Visible through natural surveillance and cameras 
• Weather-protected 
• Access-controlled through: 

o Leased or on-demand lockers that use either keys or smartcards  
o Keycard/code access to a garage cage or bicycle room 

Lockers for personal items and showers are occasionally provided at long-term bicycle parking 
locations. However, these features are typically best-suited to privately-managed facilities. 
Further consideration of business models and operating arrangements is required before 
installing such facilities at public transit stations. 
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3. Bicycle Parking Supply for Metro Rail Stations 
For bicycle parking to be effective, there must be a sufficient supply of spaces to accommodate 
current and future demand.  There are a variety of ways to approach such an analysis, but most 
estimates of bicycle parking demand at transit stations incorporate the following variables: 

• Transit ridership 
• Bicycle ridership (at the station and/or in the community) 
• Existing bicycle parking supply 

This memo presents four alternative approaches. Methodology 1 comes directly from Metro’s 
Bicycle Parking Baseline Specifications (Metro 2012b); Methodology 2 is from the Transit 
Cooperative Research Program (TCRP, 2011); Methodology 3 is drawn from the Association of 
Pedestrian and Bicycle Professionals (APBP, 2015); and Methodology 4 is an adjusted version 
of Metro’s methodology that incorporates aspects of the TCRP and APBP models. This memo 
recommends Methodology 4 as the preferred framework for calculating bicycle parking supply 

at Metro Rail stations going forward. 1 

Table 1 provides the parking supply results from the preferred methodology for all Metro Rail 
Stations. The calculations provided in Table 1 represent an estimate of parking need for each 
station, based on transit ridership and bicycle access mode share. Recommended supplies for 
each station should be vetted by Metro staff and adjusted to reflect unique characteristics at 
each station, such as community-wide bicycle mode share, land use context, population 
density, transit dependency and available right of way. 

Table 2, located in the Appendix, summarizes the results generated by each of these alternative 
methodologies. 

Methodology 1: Metro Bicycle Parking Baseline Specifications 
The first methodology is found in Section 12 93 12 of Metro’s Bicycle Parking Ordinance. This 
approach uses a single variable: 

1. Number of daily peak-period boardings for each station2  
 
Two constants are also used in the Metro methodology: 

2. 1.25 percent – called “current demand,” Metro’s estimated system-wide bicycle access 
mode share, circa 2012. 

3. 60:40 – Metro’s recommended ratio of short-term to long-term bicycle parking spaces 
at Metro Rail. 

The peak-period boardings at each station were multiplied by the average bicycle access mode 
share (1.25 percent) to find the total required bicycle parking supply, which was then divided 
into short-term and long-term at a ratio of 60:40. Existing bicycle parking at each station was 

                                                 
1 These approaches all focus specifically on Metro-supplied bicycle parking at Metro Rail 
stations; while there may be supplementary municipal-supplied parking available in the station 
area, those parking spaces are not included in this assessment. 
2 For the purposes of this analysis, daily peak-period boardings are estimated as 50 percent of 
average daily boardings.  
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then subtracted to find the deficiency in bicycle parking. These deficits form the basis of 
recommendations for additional short-term and long-term bicycle parking spaces (Tables 1 and 
2).  

Metro specifies that each station must have a minimum of six free, short-term bicycle rack 
spaces and eight paid-secure bicycle parking spaces. Therefore, if the methodology yielded 
recommendations of less than six short-term or eight long-term bicycle parking spaces at any 
station, the number of recommended spaces was automatically raised to these minimums. 

Methodology 1 has the advantage of being straightforward, as it only requires one data input 
(peak period boardings). However, as Table 2 indicates, Methodology 1 generates parking 
requirements that are substantially lower than the other models, by a factor of two to four 
times. 

Metro’s Bicycle Parking Baseline Specifications peg “current demand” at 1.25 percent of peak 
ridership and “future demand” at 2.5 percent of peak ridership. Both of these inputs are 
technically variables that can be adjusted over time – as Methodology 4 has done – but the 
Bicycle Parking Baseline Specifications present these inputs as constants in the bicycle parking 
formula. This creates ambiguity about whether these inputs should be updated to current 
values before running the model. Moreover, the 1.25 and 2.5 percent values themselves are not 
defined, and could therefore represent either bicycle access mode share (more likely) or 
community-wide bicycle commute mode share (less likely). As a result, the Bicycle Parking 
Baseline Specifications, as written, do not provide the practitioner with guidance that is readily 
adaptable to different transit modes (e.g. bus stops) or to changing conditions over time (e.g. 
increased bicycle usage). 

Methodology 2: Transit Cooperative Research Program (TCRP) 
The second approach is the TCRP methodology. This method uses the Station Access Planning 
Tool (TCRP, 2012) and is spreadsheet-based. The tool is extensive, covering other aspects of 
transit access (such as motor vehicle parking demand), but for this analysis only the following 
variables were considered: 

1. Number of total daily boardings at each station  
2. The bicycle commute mode share in each station area3 

In addition, two constants were used for all stations:  

3. Assumed bicycle access mode share (set to 4 percent in consultation with Metro)4 
4. 60:40 – Metro’s recommended ratio of short-term to long-term bicycle parking spaces 

at Metro Rail stations 

With these inputs, the spreadsheet’s built-in formulas then yielded a recommended minimum 
number of bicycle spaces for each station. Again using Metro’s 60:40 ratio of short-term to 
long-term bicycle parking, the total number of recommended spaces were divided into short-
term spaces and long-term spaces. The existing bicycle parking inventory was again used to 
calculate a net amount of additional recommended short-term and long-term spaces. Metro’s 

                                                 
3 The percent of workers who commute by bicycle, within a three-mile travel shed. 
4 Metro’s average bicycle access mode share for train riders is four percent (Metro, 2015). 
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minimum requirements of six short-term spaces and eight long-term spaces were also applied 
at any station where recommended bicycle parking supply fell below these thresholds. 

Methodology 2 generates parking requirements that are two to four times as large as 
Methodology 1 and broadly consistent with Methodology 3, in terms of total spaces required. 
This is primarily due to increasing the assumed bicycle access mode share to four percent from 
1.25 percent. 

The TCRP model is the most complex of the four methodologies assessed. It contains advanced 
features, such as “effectiveness ratios,” but the usefulness of these features is constrained by 
the quality of the available input data. The effectiveness ratio compares a station’s bicycle 
access mode share with the bicycle commute mode share in the surrounding community, 
reasoning that bicycle parking improvements will be most effective at stations where the 
bicycle access mode share is significantly outstripped by the bicycle commute mode share in 
the surrounding community (in other words, where a latent demand for bicycle-transit access 
exists). The rationale of the effectiveness ratio is sound, but without bicycle access mode share 
data for each station, the utility of these calculations is limited and can even be misleading. The 
average systemwide bicycle access mode share used for this exercise (four percent) is 
substantially higher than the average bicycle commute mode share in Los Angeles County, 
which is less than half this number. As a result, the TCRP model produced unfavorable 
effectiveness ratios for many Metro Rail stations, since the average bicycle access mode share 
used (four percent) overstates the actual bicycle access mode share at many stations (which 
is likely closer to the bicycle commute mode share in the surrounding community). In short, the 
TCRP model has potentially useful features, but these features are only powerful if the input 
data is extremely detailed. 

The complexity of the TCRP model also makes it ill-suited to handle projections of future 
conditions. The TCRP model’s focus on existing conditions – and particularly the comparison 
between bicycle access mode share and bicycle commute mode share – means that assessing 
future conditions would require at least three assumed inputs: future transit ridership, future 
bicycle access mode share, and future bicycle commute mode share. This add layers of 
complexity to the projection process and introduces the potential for error. Moreover, it hinges 
upon a comparison (between bicycle access mode share and bicycle commute mode share) 
that is not particularly relevant for future conditions, as it may be assumed that these two 
percentages will approach one another over time as conditions for bicycling improve (both at 
transit stations and in general). 

Methodology 3: Association of Pedestrian and Bicycle Professionals 
(APBP) Guidelines 

The third methodology comes from the Sample Parking Requirements for Transit developed 
by the Association of Pedestrian and Bicycle Professionals’ (APBP) and found in their Bicycle 
Parking Guide. These guidelines call for short-term parking spaces to equal two percent and 
long-term parking spaces equal to seven percent of A.M. peak period daily ridership. These 
rates are based on best practices throughout North America and are intended to meet current 
demand but also scale up for future mode shares. In order to calculate A.M. peak period daily 
ridership, each station’s total daily peak ridership was divided in half. This number was 
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multiplied by two percent to yield the recommended short-term parking spaces, and seven 
percent for long-term parking spaces. 

Methodology 3 generates parking requirements that are two to four times as large as 
Methodology 1 and broadly consistent with Methodology 2, in terms of total spaces required. 
The key differences between the APBP model and the TCRP model are: 

• the APBP model is more streamlined, with only a single input required 
• the APBP model is heavily weighted toward long-term parking. For instance, at Grand 

Station (Blue Line), the TCRP and APBP models require 98 and 100 spaces, respectively, 
but APBP requires 77 of these spaces to be long-term, as opposed to 39 in the TCRP 
model. 

Methodology 4: Metro Bicycle Parking Baseline Specifications 
(Modified) 
Recommended Methodology 

The fourth and final approach is a modified version of Metro’s guidelines. Instead of using a 
bicycle access mode share of 1.25 percent, the analysis was run again using an updated “current 
demand” input of four percent. Four percent was selected because it represents Metro’s best 
estimate of average bicycle access mode share for train trips as of 2015 (Metro, 2015). 

This final approach yielded recommendations that are broadly consistent with – but about ten 
percent lower than – both the TCRP and APBP models. The recommendations are significantly 
greater than those generated using Methodology 1, as a result of a higher assumed bicycle 
access mode share.  

The subsequent section makes further comparisons between the Methodologies and explains 
why Methodology 4 is the Recommended Methodology. 
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Bicycle Parking Recommendations 
The purpose of a bicycle parking supply model is to accurately estimate the demand for bicycle 
parking spaces at a given location. As this analysis has demonstrated, at least three models are 
available that produce broadly similar results (Methodologies 2, 3 and 4). However, these 
models have vastly different input requirements and rely upon different assumptions. An 
effective bicycle parking supply model is one which: 

• is intuitive 
• uses readily accessible data 
• is adjustable and scaleable 

Based on these criteria, Methodology 4 (Metro Bicycle Parking Baseline Specifications – 
Modified) is the recommended bicycle parking supply model for future use by Metro. Both 
Methodology 4 and 3 (APBP) are intuitive and use readily available data. However, the Metro 
model has an edge when it comes to being adjustable and scaleable. The APBP model 
calculates parking demand as a direct function of ridership (two percent and seven percent of 
A.M. peak ridership for short-term and long-term parking, respectively) and does not consider 
bicycle usage as a variable. This means that the APBP methodology is unable to model a 
scenario in which bicycle use increases (e.g. a future condition) and cannot account for 
differences in bicycle parking demand between communities with similar transit ridership. In 
other words, where the TCRP model includes too many bicycle usage variables to be intuitive 
and readily accessible, the APBP model includes too few to be adjustable and scaleable; as a 
result, neither methodology is as powerful as the Metro model. 

The Metro model essentially relies upon the two most critical variables in estimating bicycle 
parking demand at transit stations: level of transit use and level of bicycle use. It does so in a 
way that is intuitive (simply multiplying the bicycle access mode share against transit 
boardings), with minimal data requirements and the ability to adjust either key variable to 
model alternative scenarios (e.g. future conditions or other transit modes). 

Detailed recommendations for the implementation of Methodology 4 are described below. 

Bicycle Parking Supply Methodology Recommendations 
In order to implement appropriate amounts of bicycle parking and continue to update bicycle 
parking stock over time, Metro should make the following adjustments to its Metro Rail Design 
Criteria (Metro, 2012a): 

1. Adjust the Bicycle Parking Formula to clearly define peak boardings and bicycle 
access mode share. 

2. Specify that peak boardings may be assumed to represent 50 percent of daily 
boardings. 

3. Clarify that bicycle access mode share is a variable, not a constant, and that it may be 
updated over time or adjusted to model other conditions. For analyses of Metro Rail and 
Metro Bus services, calibrate bicycle access mode shares to the latest known (2015) 
system-wide averages: four percent and three percent, respectively. 

4. Adjust the Bicycle Parking Formula over time as ridership and bicycle access mode 
shares change.  
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5. Conduct parking inventory assessments and bicycle user surveys at Metro Rail stations 
to determine parking utilization rates and bicycle access mode shares for each station. 
Parking inventories should be conducted during clear, mild weekdays that are not 
holidays. In Los Angeles County, spring and fall are best suited to data collection, as 
weather is typically mild and schools are in session.  

6. Consider adjusting the default ratio of short-term to long-term bicycle parking to 
include a greater share of long-term parking. The current ratio is 60:40, but APBP (2015) 
recommends a 30:70 split.  

7. Re-assess the methodology for estimating bicycle parking demand every three to five 
years. 

8. Further observe bicycle access patterns and use this information to calibrate bicycle 
parking supplies at each station. For instance, in some communities, bicycle riders may 
prefer to bring their bicycles on board transit vehicles rather than park their bicycles in 
a secure area, either due to first-last mile connection needs or financial constraints. At 
these stations, a smaller (or lower-cost) supply of secure bicycle parking may be 
appropriate. At stations serving multiple Metro Rail lines, bicycle access mode share 
may include a significant proportion of people making transfers between transit lines 
while carrying their bicycles. This scenario justifies a lower supply of bicycle parking 
than would otherwise be recommended based on the Bicycle Parking Formula. Other 
adjustment factors to consider include community-wide bicycle mode share, land use 
context, population density, transit dependency and available right of way.  

9. At short-term bicycle parking locations, use messaging (in the form of a decal or 
placard) to encourage proper bicycle locking procedures, such as using a U-lock, 
securing the frame and wheels, and removing any accessories. 
 

Multi-Modal Interface Recommendations 
Beyond the recommended updates to Metro’s Bicycle Parking formula, the following actions 
should be implemented to improve the multi-modal interface: 

10. Continue to implement the site design, CPTED and rack type standards contained in the 
Metro Rail Design Criteria (Metro, 2012a). 

11. Continue to construct Bike Hubs at key transit stations, beginning with the stations 
ranked highest in Table 1. 

12. Construct linear facilities, such as sidewalks and paths, to link transit stations with the 
surrounding active transportation network. People walking and riding bicycles should 
not be expected to travel through uncontrolled parking lot areas. 

13. Work with municipal partners and private land owners to identify funding, develop 
access, operations and maintenance agreements to provide secure bicycle parking 
where right of way constraints exist.  

14. Consider space-efficient, self-serve, modular secure bicycle parking. 
15. Provide ADA ramps, and consider the provision of wheel runnels on stairs, to allow 

people with wheelchairs and bicycles to access train platforms. Further study of wheel 
runnel design issues is required. 

16. Enhance bicycle areas on trains with bicycle hooks and clothing hangers. 
17. Maintain the policy of permitting bicycles on board Metro Rail without peak-period 

restrictions. 
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18. Maintain the existing supply of bike racks and lockers. 
19. Conduct a regular bicycle parking review every three to five years (as resources permit), 

to assess ridership and bicycle access mode share on a station-by-station basis. 
 

This memo has discussed the many benefits of integrating bicycling with transit. A complete, 
multi-modal interface allows people to reach transit stations from further distances; increases 
travel flexibility and help resolve first-last mile issues; and plays a role in encouraging a mode 
shift (away from driving and towards transit and/or bicycling). Implementation of the above 
recommendations will enable Metro to achieve greater integration between transit and active 
modes and to strengthen this integration over time. 
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