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TECHNICAL MEMORANDUM
Date:

September 8, 2022

To:

City of Pasadena

From:

Carlos Velásquez and Sarai Osorio – KOA Corporation

Subject:

City of Pasadena 710 N Stub: Transitional Project Development – Transit Expansion
JC21053

The purpose of this memorandum is to identify potential transit routes and improvements that increase
transit access and usage rates in the SR-710 North Stub Area (Project Area). The improvements outlined
here will provide the City with a framework to provide contiguous north/south service through the Project
Area and beyond City Limits to the north (La Cañada Flintridge) and south (South Pasadena).

EXECUTIVE SUMMARY
The following summarizes the transit analysis results, conclusions, and recommended expanded transit
routes:

•

•
•

•
•

Existing bus routes operated by Pasadena Transit and other agencies (Metro, Foothill Transit, City
of Glendale, and South Pasadena) were assessed. In addition, proposed transit facilities such as the
North Hollywood-Pasadena Bus Rapid Transit (BRT) project and its proposed stops were
considered.
Street characteristics and transit activity generators were also noted to determine the factors that
would determine transit corridor prioritization.

The prioritization analysis, which included an index of demographic factors, concluded that two
street corridors be considered for possible north/south transit routes in northwest Pasadena (north
of Orange Grove Boulevard).
o Fair Oaks Avenue
o Lincoln Avenue

Two routes were recommended. One route would use Fair Oaks Avenue as the backbone corridor
while the other would use Lincoln Avenue as the backbone north of Orange Grove Boulevard. Route
1 would feature thirteen bus stops and Route 2 would feature 12 bus stops.

South of Orange Grove Avenue, the routes would take a combination of Marengo Avenue and Fair
Oaks Avenue to terminate near Huntington Hospital or Blair High School. An additional route
option to Blair High School/Glenarm Street was also provided. Within the Project Area, Route 1
would travel northbound via Fair Oaks Avenue and Route 2 would use Pasadena Avenue to the
original starting point.
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1.0 PROJECT BACKGROUND
1.1 PROJECT AREA

The Project Area is in the SR-710 North stub area (bounded by Walnut Street on the north, California
Boulevard on the south, St. John Avenue on the west and Pasadena Avenue on the east) and roadways
adjacent to the SR-710 North stub area.

1.2 PROJECT PURPOSE

The City of Pasadena SR-710 Stub Transitional project aims to develop short-term, transitional projects
that will provide the City with a framework for longer-term projects as part of future planning efforts in
the Project Area.
This analysis focused on identifying expanded transit service for contiguous north/south service from
jurisdiction(s) adjacent to Pasadena on the north, through Pasadena, and connecting to jurisdiction(s)
adjacent to Pasadena on the south. As part of the process, a prioritization analysis was conducted to
identify potential corridors for new transit service connecting to Metro L (Gold) Line stations, the North
Hollywood to Pasadena BRT, high transit use generators in northwest Pasadena, and key regional
destinations in the area.

2.0 METHODOLOGY

To identify streets in Pasadena that could serve new transit service, a prioritization analysis was conducted
to determine which corridors fall within census tracts that have high potential transit usage. In addition to
reviewing census data, street characteristics and the prevailing land use was also considered.

2.1 DEMOGRAPHIC FACTORS

The demographic factors were retrieved from the 2016 American Community Survey (ACS) 5-year
estimates and Healthy Places Index (HPI) retrieved from Southern California’s Association of Governments
(SCAG) open portal. Data was broken down by census tract.
The following demographic factors were collected and analyzed to identify census tracts and streets that
would have high transit usage propensity:
•
•
•
•
•
•
•

Median Household Income
Population Density
Employment Density
Distribution of 65 and Older Population
Distribution of School Aged Children
Below Federal Poverty Level
Without Vehicle Access

The listed demographic factors were selected because they represent population characteristics that usually
correlate with higher use of public transportation. Factors such as population and employment density are
usually associated with increased access to city transit services. Lower income households and those below
the federal poverty line typically experience higher transit use due to the added expense of owning a
personal vehicle car. Similarly, those 65 and older or the school-aged population also typically relies on
public transportation due to not having access or being physically incapable of using a personal vehicle.
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All these combined characteristics increase the likelihood of higher public transportation usage rates. As
such, these factors were mapped, and specific street corridors were ranked to determine which ones would
experience the highest transit use.

2.2 CLASS BREAKS

Depending on their range of values, each of the seven factors were broken into classes using Jenks
Natural Breaks. Jenks Natural Breaks identifies natural clusters in the data to make each class more
meaningful or distinct. Each of the seven trip potential factors were broken into three classes. Each class
was then assigned a number from zero to three; with zero having the lowest transit usage potential score
and three the highest. With the median household income, for example, the census tracts with the highest
percentage of median household income were assigned a score of 0, while those with the lowest
percentage were assigned a score of 3, as households with lower incomes are more likely to rely on public
transportation.

2.3 COMPOSITE TRANSIT PROPENSITY POTENTIAL SCORE

After each factor was calculated and scored, they were aggregated to create the composite transit usage
potential score. For simplicity, each of the seven factors was weighed equally. The calculation to
determine the transit usage potential score is as follows:
Potential Transit Usage Indicator =
(MedianHouseholdIncomeIndicator*1) + (PopulationDensityIndicator*1) + (EmploymentDensityIndicator*1) +
(65andOverPopulationIndicator*1) + (SchoolAgedChildrenIndicator*1) + (BelowFederalPovertyLevelIndicator*1) +
(WithoutVehicleAccessIndicator*1)

The resulting transit usage potential score ranged in values between 0-18. These values were broken into
classes using Jenks Natural Breaks and mapped using a gradient color scale.

2.4 CORRIDOR CHARACTERISTICS

In addition to high potential transit usage, the prioritization analysis also considered corridor
characteristics. Of the corridors that fall within or near most high-ranking census tracts, the roadway
characteristics were qualitatively analyzed. Characteristics considered are listed below:
2
• Directions (i.e., one-way), roadway configuration, and street widths,
• Types of traffic signal controls (signal, stop, or yield),
• Width of sidewalks,
• Adjacent land uses.

3.0 PRIORITIZATION RESULTS
3.1 POTENTIAL TRANSIT USAGE

Individual factors like employment density are higher south of the Foothill Freeway (I-210) while the
highest concentrations of those without a car of who fall below the federal poverty line are north of the
Foothill Freeway. The analysis also showed that the distribution of the 65 and older population are highest
at the outer edges of the city while the distribution of school-aged children is highest to the north and
south of the city.
As shown in Figure 1, the combination of the individual factors used to define potential transit usage,
indicate that the highest potential for transit usage is in the central and northwest part of the Pasadena.
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Figure 1: Potential Transit Use by Census Tract

Source: U.S. Census Bureau, 2016-2020 American Community Survey 5-Year Estimates, SCAG, US Census, Healthy Places Index (HPI)
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3.2 PRIORITY CORRIDORS

As illustrated in Figure 2, corridors that fall within most high-ranking census tracts include:
•
•
•

Fair Oaks Avenue
Marengo Avenue
Los Robles Avenue

Due to population density, employment density, and other socioeconomic factors, these corridors may
attract a greater potential rate of transit usage. However, corridor characteristics such as commercial
activity, roadway capacity, and proximity to key destinations were also considered. For example, Marengo
Avenue has a high transit usage potential score north of Orange Grove Boulevard; however, this segment
is narrow, and largely residential. These characteristics make bus transit use impractical and not as
feasible. Additionally, the street corridor to the most eastern part of the Project Area, Los Robles Avenue,
was given lower priority due to its distance from the Project Area. As a result, Lincoln Avenue was
considered due to its land uses and the proximity to local and regional destinations like the Rose Bowl.
Figure 2: Primary Street Prioritization by Potential Transit Usage

Source: U.S. Census Bureau, 2016-2020 American Community Survey 5-Year Estimates, SCAG, US Census, Healthy Places Index (HPI)
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4.0 PROPOSED ROUTES AND BUS STOPS

Taking transit usage potential scores and street characteristics into account, two potential transit routes
were mapped. As shown in Figure 3, north of the Project Area, Fair Oaks Avenue and Lincoln Avenue
would serve as the primary transit service backbone streets.
Figure 3: Corridors Considered for Proposed Routes

Source: U.S. Census Bureau, 2016-2020 American Community Survey 5-Year Estimates, SCAG, US Census, Healthy Places Index (HPI)

The two recommended routes would use Fair Oaks Avenue or Lincoln Avenue as the main corridor north
of the Project Area. Beginning in the La Cañada Flintridge area and following Woodbury Road, the
potential bus routes would feature two different entry points into the City of Pasadena.
Due to the anticipated increase in bus service resulting from the potential new bus lines and associated
stops, Pasadena Transit will need a new and expanded Transit Operations and Maintenance Facility
(TOMF). The existing TOMF will be unable to accommodate the additional number of buses that would
be required as a result of the proposed bus lines outlined in this project. As such, the City would need to
seek funds to establish a new TOMF that will allow for the comfortable expansion of new bus service. This
will then allow Pasadena Transit to add more buses and enhance bus stop amenities.
The detailed bus stop enhancement elements are listed in the following sections per recommended route.
In addition, the total improvement costs are calculated in Section 5.2.
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4.1 ROUTE ONE: FAIR OAKS AVENUE

Route 1 would use Fair Oaks Avenue as the backbone. The entry point into the City of Pasadena is
Woodbury Road and Fair Oaks Avenue. Once on Fair Oaks Avenue, the bus would travel eastbound via
Orange Grove Boulevard and then southbound via Marengo Avenue. As illustrated in Figure 4, the route
would then travel westbound on Walnut Street, southbound along Raymond Avenue, and westbound on
Del Mar Boulevard. Once on Del Mar Boulevard, the bus would travel southbound back onto Fair Oaks
Avenue, then turn left on Glenarm Street and then turn left onto Raymond Avenue to travel back
northbound. At Fillmore Street, the bus would turn left and travel westbound before turning right onto
Fair Oaks Avenue to continue northbound back to its original starting point.
Route 1 provides access to the Jet Propulsion Laboratory, Jackson Elementary School, Washington Middle
School and Accelerated Elementary School, La Pintoresca Teen Education Center and Park, Robinson Park
and Center, Central Park, Memorial Park Metro Station, Villa Parke, Huntington Hospital. Additionally, this
route provides access to the Memorial Park, Del Mar Metro Station, the Fillmore Metro Station, and the
proposed BRT stop at Raymond Avenue and Holly Street. The proximity to the Del Mar Metro Station
would provide connections to the following bus routes: 267, 660, 662, PT20, and PT51/52. The Memorial
Park Metro Station would provide connections to the L line, BRT (NoHo to Pasadena), 501, 177, PT20,
PT40, and the PT50 – Rose Bowl bus routes.
As shown in Table 1, Route 1 would feature 13 potential bus stops along the entire route. These bus stops
were chosen to use existing bus stops, shared with existing transit lines. To balance access and travel
times, potential bus stops were spaced at approximately ¼-mile to ½ mile distance from each other. The
exception to this rule are the potential bus stops on the southern end of the route, which would have
potential stops at the intersections of Glenarm Street & Raymond Avenue and Raymond Avenue &
Fillmore Street.
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Figure 4: Proposed Route One
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Table 1: Route One Proposed Bus Stops and Local Bus Connections
Stop
Local Transit Connections
Jet Propulsion Laboratory (JPL)
3 (Beeline), 33 (Beeline), 52 (PT), 177 (Metro)
Oak Grove Drive and Berkshire Place
52 (PT)
Fair Oaks Avenue and Woodbury Road
20cc (PT), 2 cw (PT), 31 (PT), 32 (PT), 660 (Metro)
Fair Oaks Avenue and Howard Street
20cw (PT), 660 (Metro)
Fair Oaks Avenue and Jackie Robinson Center
20cc (PT)
Orange Grove Boulevard and Raymond Avenue
20cc (PT)
Marengo Avenue and Villa Street
20cc (PT), 256 (Metro)
Raymond Avenue and Holly Street
20cc (PT), 40 (PT), 51 (PT), 177 (Metro), 256
(Metro), 501 (Metro)
Raymond Avenue and Del Mar Boulevard
20cc (PT), 20cw (PT), 51/52 (PT), 177 (Metro),
267 (Metro), 501 (Metro), 660 (Metro), 662
(Metro), 686 (Metro)
Fair Oaks Avenue and California Boulevard
20cc (PT), 51 (PT), 260 (Metro), 660 (Metro)
Fair Oaks Avenue and Hurlbut Street
20cw (PT)
Raymond Avenue and Fillmore Street
51/52 (PT)
Glenarm Street and Raymond Avenue
51/52 (PT)

#
1
2
3
4
5
6
7
8
9
10
11
12
13

PT: Pasadena Transit; Beeline: Glendale Beeline

4.1.1 ROUTE ONE BUS STOP AMENITIES

In addition to following the City of Pasadena’s Street Design Guidelines, which include bus stops, to
further improve the transit experience along this route, all bus stops should provide user safety
enhancements that consider all types of transit users. Elements that could be incorporated are the
following:
•
•
•
•
•
•

Lighting at bus stops
Enhanced station furniture
High-tech bus shelters that incorporate real-time travel information, where possible
Security devices such as emergency poles located at bus stops with limited lighting
Identity pylon
Sunshade blades that can provide shade where seating or bus shelter is not possible (see Figure
8)

4.2 ROUTE TWO: LINCOLN AVENUE

Lincoln Avenue serves as the backbone for Route 2. Beginning in the La Cañada Flintridge (JPL) area
following Woodbury Road, the entry point into the City of Pasadena is Woodbury Road and Lincoln
Avenue. Traveling southbound on Lincoln Avenue, the bus would then head eastbound via Orange Grove
Boulevard and then southbound via Fair Oaks Avenue. As illustrated in Figure 5, the route would then
travel westbound on Bellefontaine Street and then use Pasadena Avenue as the corridor to travel
northbound. At California Boulevard, the bus would turn right, then left at Fair Oaks Avenue to travel
northbound back to its original starting point.
Route 2 provides access to JPL, Jackson Elementary School, John Muir High School, Cleveland Elementary
School, Roosevelt Elementary School, the Rose Bowl, Memorial Park, and is in proximity of the Memorial
Park Metro Station, the Del Mar Metro Station, the Fillmore Station, Central Park, and the Huntington
Hospital. Additionally, the proximity to the Del Mar Metro Station would provide connections to the
following bus routes: 267, 660, 662, PT20, and PT51/52. The Memorial Park Metro Station would provide
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connections to the L line, BRT (NoHo to Pasadena), 501, 177, PT20, PT40, and the PT50, PT51/52 – Rose
Bowl bus routes.
As shown in Table 2, Route 2 would feature 12 potential bus stops along the entire route. These bus stops
were chosen to use existing bus stops, shared with existing transit lines. To balance access and travel
times, potential bus stops were spaced at ¼-mile to ½-mile distance from each other. The exception to
this rule are the potential bus stops on the southern end of the route, which would have stops at the
intersections of Fair Oaks Avenue & California Boulevard, Fair Oaks Avenue & Congress Street,
Bellefontaine Street & Pasadena Avenue, and California Boulevard & Pasadena Avenue.
Figure 5: Proposed Route Two
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Table 2: Route Two Proposed Bus Stops and Local Bus Connections
Local Connections

#

Stop

1

JPL

2
3
4
5
6
7

Oak Grove Drive and Berkshire Place
Lincoln Avenue and Woodbury Road
Lincoln Avenue and Howard Street
Lincoln Avenue and Seco Street
Lincoln Avenue and Orange Grove Boulevard
Fair Oaks Avenue and Villa Street

8
9

Fair Oaks Avenue and Colorado Avenue
Fair Oaks Avenue and California Boulevard

10

Fair Oaks Avenue and Congress Street

11
12

*Pasadena Avenue & Bellefontaine Street
*California Boulevard and Pasadena Avenue

3 (Beeline), 33 (Beeline), 52 (PT), 177
(Metro)
52 (PT)
31 (PT), 32 (PT), 662 (Metro)
31 (PT), 32 (PT), 662 (Metro)
256 (Metro)
256 (Metro)
51 (PT), 51s (PT), 52 (PT), 177 (Metro), 660
(Metro)
10 (PT), 180 (Metro), 256 (Metro)
20cc (PT), 51 (PT), 260 (Metro), 660
(Metro)
20cc (PT), 51 (PT), 260 (Metro), 660
(Metro)

*New bus stop facility; PT: Pasadena Transit; Beeline: Glendale Beeline

4.2.1 ROUTE TWO DESIGN STRATEGY

This route provides a proposed new bus facility at California Boulevard and Pasadena Avenue. Pasadena
Avenue features four northbound travel lanes at the intersection approach fronting Huntington Hospital.
At this location, there is an opportunity to consider a new bus facility that pilots a Queue Jump Lane and
other stopping and loading spaces that would improve bus stop operations.
In addition to following the City of Pasadena’s Street Design Guidelines, to further improve the transit
experience along this route, all bus stops should provide user safety enhancements that consider all types
of transit users. Elements that could be incorporated are the following:
•
•
•
•
•
•

Lighting at bus stops
Enhanced station furniture
High-tech bus shelters that incorporate real-time travel information, where possible
Security devices such as emergency poles located at bus stops with limited lighting
Identity pylon
Sunshade blades that can provide shade where seating or bus shelter is not possible

4.3 BLAIR HIGH SCHOOL/GLENARM STREET ROUTE OPTION

As shown on Figure 7, an additional southern terminus option was also explored, which would have both
bus routes end near Blair High School at the southern city limit. The routes would continue southbound
on Fair Oaks Avenue and travel towards Glenarm Street. At Glenarm Street, the routes would travel
eastbound towards Blair High School. At Arroyo Parkway, the routes would travel back northbound, then
westbound on California Boulevard towards Huntington Hospital. Table 3 illustrates the additional bus
stops considered for this optional bus route leg.
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Figure 7: Blair High School/Glenarm Street Transit Option

1
2
3
4

#

Table 3: Proposed Bus Stops and Local Bus Connections
Stop
Local Connections
California Boulevard and Fair Oaks Avenue
20cc, 51, 260, 660
Fair Oaks Avenue and Hurlbut Street
20cw
Glenarm Street Arroyo and Arroyo Parkway
20cc
Arroyo Parkway and Fillmore Street
20cw
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5.0 GENERAL RECOMMENDATIONS AND COSTS

In addition to proposed routes, this document provides a set of strategy recommendations that will help
advance the City’s vision for a robust public transit network. The strategies support four goals:
1.
2.
3.
4.

Productivity & Efficiency
Local Access & Connectivity
User Safety
Funding & Implementation

5.1 BUS STOP AND NETWORK RECCOMENDATIONS

The section provides strategies for individual bus stop and transit hub recommendations.
Goal 1: Productivity & Efficiency
Increase the quality of transit experience by improving reliability, reduce travel times, and ease of use.
Strategy 1.1 Where possible, reduce two vehicle travel lanes (one lane in each direction), typically
leaving one travel lane in each direction and adding a bus lane only lane in its place. Also,
consider lay-bys, queue jump lanes and other stopping and loading places convenient for buses
Strategy 1.2 Provide bus priority through traffic signal priority intersections and longer green
lights to keep traffic flowing.
Strategy 1.3 Conduct a study to identify potential intersections and corridors where transit signal
priority and bus only lanes are possible.
Strategy 1.4 Consider energy efficient bus fleet.

Goal 2: Local Access & Connectivity
Strengthen the current access and connectivity to local and regional destinations without the need to
drive a car.
Strategy 2.1 Develop an improved wayfinding strategy to provide guidance on using proposed
route and additional routes that reach local and regional destinations.
Strategy 2.2 Revamp Pasadena’s Transit wayfinding signage system to incorporate public art and
community designs into elements like emergency poles, sunshade blades, and high-tech bus
shelters that are mentioned in Strategy 3.
Strategy 2.3 Collaborate with major employers and civic institutions to increase multi-modal
access.
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Goal 3: User Comfort
Improve the overall comfort of the transit user experience in the City of Pasadena through infrastructure
strategies.
Strategy 3.1 Assess and implement enhanced user treatments like:
• Improved lighting and ADA ramps at all intersections
• Delineated bus stops, pedestrian crossings, and bus poles where bus stop is not
visible
• Rails or shelters at bus stops to protect passengers
• Improved lighting and communication features such as information and emergency
poles that automatically communicate with assistance police
• High tech bus shelters with real time information where possible
• Sunshade blades that provide shade where bus shelters are not possible, as shown in
Figure 8
Figure 8: Temporary Sunshade Blade at North Hollywood Metro Station

City of Pasadena 710 N Stub: Transitional Project Development – Transit Prioritization Analysis

14

Strategy 3.2 Identify opportunities to update signal timing and phases at intersections with high
collision rates across the city. This will improve the transit user experience. Reference the
Pasadena Local Road Safety Plan for projects.
Goal 4: Funding & Implementation
Provide strategies to fund and implement infrastructure improvements that support a multimodal
network.
Strategy 4.1 Coordinate with neighboring municipalities like La Cañada Flintridge to identify
shared resources and seek funding for transit projects along shared corridors that promote
intercity connectivity.
Strategy 4.2 Increase collaboration among city, county, and other regional agencies to identify
transit improvement projects that could be incorporated into existing funding and/or grant
funding opportunities like energy efficient bus fleets.
Strategy 4.3 Accommodate service increases and/or a transition to an energy efficient fleet by
ensuring maintenance capabilities keep pace. This will require the identification and establishment
of a permanent, larger maintenance facility.

5.2 IMPROVEMENT COSTS

The order-of-magnitude costs for the proposed transit treatments (new bus route, bus stop
enhancements, and an associated maintenance facility), as outlined in this memo, are as follows:
Table 4: Transit Improvement Costs
#
Improvement
Cost
1
Zero Emission Buses (11) and Charging Infrastructure
$12,012,000
2
Transit Maintenance Facility
$62,400,000
3
Bus Stop Enhancements
$3,640,000
Total
$78,052,000
Source: Pasadena Transit
These costs assume that all buses would be zero emission vehicles. Furthermore, assuming ten-minute
headways, Pasadena Transit would require 11 buses (9 buses in operation, 2 spares).

City of Pasadena 710 N Stub: Transitional Project Development – Transit Prioritization Analysis

15

