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3 CORRIDORS

High ridership transit corridors serve dense neighborhoods, connect many and diverse land uses, have
strong demand generators at their termini, and operate over direct routes that allow high levels of
speed and reliability. The TMP included an in-depth process to study travel corridors in the city that
delivered the greatest potential benefits by combining these features. Further, the study developed a
broad set of evaluation measures, grouped under five evaluation “accounts” that included: Community,
Economy, Environment and Human Health, Social Equity, and Efficiency. These measures were used

to identify corridor capital investment priorities, including a top tier of modes recommended for

high capacity transit (HCT) and 16 additional bus corridors where SDOT will prioritize speed and reli-
ability improvements. The TMP is consistent with King County Metro’s 2011 Strategic Plan for Public
Transportation, which calls for the agency to invest resources in corridors that have the highest poten-
tial to generate ridership, as well as to serve regional equity and environmental goals.



A LONG-RANGE VISION FOR SEATTLE’S HIGH CAPACITY TRANSIT NETWORK

WHAT IS HIGH CAPACITY TRANSIT?

High capacity transit (HCT) refers to transit corridors
that deliver service with high levels of capacity, fre-
quency, and design quality linked by effective transfer
facilities. HCT consists of both rubber-tired (e.g., bus
rapid transit or BRT) and rail modes and fills a need for
service between Link light rail and local bus service. A
more detailed description of HCT for Seattle is provided
on page 3-5.

WHY DOES SEATTLE NEED A LONG-RANGE
VISION FOR HIGH CAPACITY TRANSIT?

The Transit Master Plan (TMP) articulates a long-range
vision for a Seattle where most residents can walk or
bike to high-quality, high-capacity transit and where

a network of routes moves residents, visitors, and
workers swiftly between major neighborhoods. The
TMP is structured to help City staff and elected officials
implement the vision and measure progress toward its
achievement. A clear, long-range vision provides a tool
to:

o Build consensus for action and priorities among
local stakeholders and partner agencies

« Guide investment of limited resources to achieve
the greatest benefit

« Develop a phased implementation approach
for Seattle-focused high capacity transit (HCT)
corridors that support the system of urban centers
and villages set forth in the City’s Comprehensive
Plan

« Meet key City economic, environmental, equity,
and livability goals, such as a significant reduction
in greenhouse gas (GhG) emissions

WHAT WOULD IT TAKE
TO REALIZE THE VISION IN 40 YEARS?

Realizing the vision will require sustained action by the
City to:

« Develop new local funding sources to support both
transit operations and significant transit corridor
capital investments

« Provide initiative, staff capacity, and funding sup-
port for leading design and construction of rail and
bus rapid transit (BRT) projects in priority citywide
corridors

3-2 Corridors

« Coordinate with Sound Transit (ST) to prioritize
study and construction of HCT in western Seattle
neighborhoods in the ST long-range mass transit
plan

« Continue to funnel growth to key urban centers
and urban villages served by the long-range HCT
network

LONG-RANGE HCT VISION:
TARGETED TO SERVICE QUALITY

The long-range HCT network illustrated in Figure

3-1 goes beyond the existing regional vision for Link
light rail and the Seattle Streetcar Network Concept

for Center City neighborhoods. It defines a citywide
network of bus rapid transit and rail corridors that

will deliver transit service with high levels of capacity,
frequency, and design quality linked by effective transfer
facilities.

THE LONG RANGE HCT VISION GUIDES

The Long-Range HCT Vision can help to guide Seattle’s
land use and transportation investments and policy
decisions to ensure that they are supportive of the
Transit Master Plan. The Vision guides the City to:

« Coordinate with partner agencies: The Vision
communicates Seattle’s priorities for transit
corridor connections to regional transit agencies.

« Phase and prioritize investments: The Vision
ensures that major transit capital investments in
Seattle move the City toward a clear goal, even
as investments are phased toward full system
development.

« Focus all development around transit-oriented
neighborhood principles (see Chapter 5): The
Vision recognizes where growth is planned and
guides transit investments to meet future needs.

o Coordinate modal investments: The Vision
informs the City’s other modal investments by
implementing the Bicycle and Pedestrian Master
Plans and supporting seamless transfers where
major transit facilities meet.

THE LONG RANGE HCT VISION INSPIRES

The Vision is a means for Seattle to come together
around building the transit system that will help the City
attain its economic, environmental, equity, and human
health goals. Achieving the Vision is a powerful tool

for fostering an economically healthy, low-carbon city.
Specifically, a high quality HCT network will inspire:

« A new mobility paradigm where walking, bicy-
cling, and taking transit are the most convenient
ways to travel for most trips in the city: Seamless
connections to the regional transit system will
make transit the best option for Seattleites
accessing other Puget Sound communities and for
workers and visitors traveling to Seattle.

« Most new development designed and con-
structed based on transit-oriented neighborhood
principles: Pedestrian-friendly transit nodes are
the focal point of neighborhood centers and
community interaction.

« Low-carbon neighborhoods centered around
transit nodes: Transit helps Seattle achieve
emissions reduction goals. It helps to shape
development patterns that reduce the number and
distance of driving trips.

« A healthy, active lifestyle for Seattle residents of
all ages: Increased levels of walking, bicycling, and
transit trips allow residents of all ages to incorpo-
rate physical activity into their daily routines.

FIGURE 3-1 SEATTLE LONG-RANGE HIGH CAPACITY TRANSIT VISION

This map illustrates a long-range, 40-year vision
for the development of a top quality network of
transit corridors that will carry high volumes of
travelers, operate at speeds competitive with
any other mode, run on facilities that allow

high levels of reliability and protection

from traffic congestion, and are connected

by hubs that are great places for people.
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TRANSIT CORRIDOR EVALUATION PROCESS

It will take decades to achieve Seattle’s long range vision for
transit. The TMP is a 20-year plan, designed to deliver near-term
priorities for transit system investment. The TMP employed an
outcome-based evaluation process to determine where and how
to invest limited transit funding.

HOW THE TMP DETERMINED CORRIDOR
INVESTMENT PRIORITIES

The TMP used an outcome-based process called multiple ac-
count evaluation (MAE) to identify capital and transit service
investments that support the TMP goals. Figure 3-2 shows the
evaluation accounts used to prioritize corridor investments. The
MAE process provided a powerful tool to engage stakeholders in
developing a set of corridor investment priorities. It also helped
the City to make investment decisions in line with economic,
environment, health, and community development goals. The
evaluation led to the prioritization of five corridors that are poised
for high-capacity transit investments, and 16 corridors where
significant investments in rubber-tired transit improvements

are merited. The MAE process identified a clear set of priorities
for City transit investment that serve as a foundation for TMP
recommendations.

PUBLIC AND STAKEHOLDER PARTICIPATION

Three key groups were instrumental in developing the TMP and
the corridor evaluation process:

« Transit Master Plan Advisory Group (TMPAG): The TMPAG
included 25 members appointed by the Mayor and City
Council. The group met monthly and provided detailed input
at every phase of the corridor evaluation process.

« City/County/Regional Interagency Technical Advisory
Team (ITAT): The ITAT included technical staff from SDOT
and a number of other City departments, the Seattle
Planning Commission, King County Metro Transit and

Image from Nelson\Nygaard

FIGURE 3-2 ACCOUNTS USED IN MULTIPLE ACCOUNT
EVALUATION PROCESS
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Roadway Division, Sound Transit, Puget Sound Regional
Council, and Public Health - Seattle and King County.

« City of Seattle Executive Steering Committee (ESC): The
ESC was an executive leadership team that provided high-
level direction to the TMP technical team.

The project team also briefed the Seattle City Council, the Office
of the Mayor, the Seattle Planning Commission, the Pedestrian
Advisory Board, the Bicycle Advisory Board, the Freight Advisory
Board, Seattle Center, Puget Sound Regional Council, and several
neighborhood groups.

The public participated in developing the plan by participating
in focus groups, completing an online survey that received over
12,000 responses, and providing comments at various stages of
the planning process.

In a series of workshops, the ITAT and TMPAG helped to
determine desired outcomes for the TMP. The most important
outcomes identified by these groups—and supported through
the public focus groups and the survey—were used to develop an
evaluation framework for developing investment priorities. Both
groups provided detailed input that influenced the evaluation
measures used to prioritize corridors for transit investment.

Following release of the draft TMP Summary Report in
September 2011, SDOT held a series of five public open houses

in Seattle to share information about the report and provide

the public with an opportunity to engage with the project team
and provide feedback. In addition, SDOT and several other City
departments held a meeting attended by over 160 people from
historically underrepresented communities. The Summary Report

was revised based on public as well as stakeholder and agency
feedback.

CORRIDOR EVALUATION APPROACH AND STAGES

Corridors were evaluated against 16 criteria (a number of which
had multiple sub-criteria) organized under the five evaluation
accounts shown in Figure 3-2. The results were reviewed with the
ITAT, TMPAG, and ESC at each stage, and their feedback was used
to refine the analysis and methods.

Stage I: Screening For Demand Potential

The Stage | corridor evaluation analyzed transit corridors based
on the Urban Village Transit Network (UVTN) to determine their
potential to generate ridership. A detailed market analysis (see
Chapter 2 of the TMP Briefing Book) also guided selection of
initial corridor alternatives. Based on current and future land use
and demographic characteristics, corridors least likely to deliver
significant return on transit investments within the plan time-
frame were screened out during this phase. The Stage | process
narrowed the evaluation to a set of 15 priority corridors.

Stage II: Multiple Account Evaluation

The 15 Stage | corridors were evaluated against performance
measures within each MAE account as illustrated in Figure 3-3.

FIGURE 3-3 MULTIPLE ACCOUNT EVALUATION PROCESS

1. Raw Scores

Each criteria/measure categorized
from 0 to 3 based on natural breaks
in data

15 Priority
Corridors
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Corridor Screening
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2. Weighted Measures
Weight measures within each
evaluation account from

0 to 1.5 points per measure

(some measures deferred to Stage lll)

3. Normalized Scores
Scores normalized across
evaluation accounts

4. Weighted Accounts
Accountes weighted, with

3-5 points assigned per account
(total of 20 points)

Stage Il Multiple Account Evaluation Process and Criteria

The measures were weighted for relative importance by ITAT,
TMPAG, and ESC. The reviewers also assigned a weight to each
account.

Stage llI: High Capacity Corridor and Priority Bus Corridor
Analyses

Based primarily on the Stage Il evaluation, the corridors were
prioritized into two tiers for more detailed analysis of potential
transit investments:

« High Capacity Transit (HCT) Candidate Corridors: The
top tier of corridors was evaluated for rail, bus rapid transit
(BRT), and enhanced bus mode options and for more
detailed alignment considerations. Operating plans and plan-
ning level capital cost estimates were developed for each of
these corridors.

« Priority Bus Corridors: The remaining corridors were
evaluated for speed and reliability capital improvement
opportunities and for service enhancements.

Additional factors considered included the viability of the corridor
for high-capacity transit (e.g., grade, availability of right-of-way)
and potential overlap with current and planned Link light rail or
other major transit investments.

Corridors 1 HCT
Candidate

Corridors

Criteria

Priority Bus

Candidate
Corridors
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PRIORITY INVESTMENTS IN THE FREQUENT TRANSIT NETWORK

WHAT IS THE FREQUENT TRANSIT NETWORK?

The Frequent Transit Network (FTN) is a vision for a network
of transit corridors that connect the City’s urban centers and
villages with high-quality transit service within a short walk for
most residents. This chapter identifies priorities for corridor
capital investments, while Chapter 4 describes FTN service
characteristics.

The FTN builds upon the city’s Urban Village Transit Network
(UVTN)—a service investment concept used in the 2005 Seattle
Transit Plan. The UVTN provided a framework for measuring
transit performance on important arterial corridors, but it gave
limited direction for how the City should invest capital resources
in operable, end-to-end transit corridors. The FTN replaces the
UVTN by developing a program of coordinated transit corridor
capital investments, with project-level detail on how to implement
speed and reliability improvements. The TMP Briefing Book, page
4-16, provides a map of the UVTN, while pages 4-34 to 4-36 of the
TMP Briefing Book illustrate UVTN performance measures.

Chapter 4 (Service) provides a detailed description of the
service design principles, service levels, and performance
characteristics of the Frequent Transit Network (FTN).

3-4 Corridors

PRIORITY CORRIDOR CAPITAL INVESTMENTS:
BUILDING THE FREQUENT TRANSIT NETWORK

Making capital investments in priority transit corridors that de-
velop and enhance the FTN is a key focus of the TMP. Investments
in the 15 citywide corridors and additional Center City corridors
identified through the TMP have the highest potential benefits to
Seattle and its residents.

Priority corridor investments in the FTN fall into three general
categories, summarized below and illustrated in Figure 3-4. The
following three sections describe each category of corridors in
detail.

« High Capacity Transit Corridors: These represent the top
tier of citywide corridors that were evaluated for suitability
for rapid streetcar and BRT modes.

o Priority Bus Corridors: The remaining citywide corridors
were considered for transit priority and infrastructure
improvements, assuming rubber-tired transit would continue
to be the dominant mode.

« Center City Corridors: These corridors include a focus on
Center City circulation, broadly benefiting transit service
operating in and through downtown, and serve critical con-
nections between many of Seattle’s densest neighborhoods.

In addition to these corridors investments, priority investments in
the FTN include:

o Support Link light rail, which serves important regional
connections but is not funded or developed by the City.

« Eliminate or reduce impacts of traffic bottlenecks where
they impact transit operation (i.e., constrained arterials
entering downtown, bridge entries, and freeway ramp
locations).

« Coordinate with neighboring jurisdictions to ensure
that transit speed and reliability improvements on Seattle
streets are carried across city boundaries. This is particularly
important in corridors where predominant travel demands
are between northern, southern, or eastern Seattle neigh-
borhoods and neighboring jurisdictions.

FIGURE 3-4 PRIORITY CORRIDORS FOR CAPITAL INVESTMENTS
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HIGH CAPACITY

TRANSIT CORRIDORS
High Capacity Transit in Seattle

For Seattle, high capacity transit consists of both rail and rubber-
tired transit modes that can provide residents with high-quality
transit service, consistent with the design principles and FTN
service levels (see Chapter 4). The HCT corridors identified in the
TMP fill a key service need between Link light rail and local bus
service. Seattle's HCT service will be distinguished by the follow-
ing factors:

« Seattle HCT provides locally-focused service for transit
markets within the city of Seattle and surrounding areas.
Link light rail focuses on regional connectivity and longer-
distance trips; by design, it is more of an intercity commuter

rail model of transit operation than an urban light rail service.

e Seattle HCT operates primarily on local streets using a
combination of exclusive and shared right-of-way. Link light
rail uses exclusive right-of-way with full or partial grade
separation.

DIFFERENTIATING LINK LIGHT
RAIL FROM SEATTLE HCT

Much of the existing and planned Sound Transit Link light rail
system has attributes of a rapid rail system (e.g., fully exclusive
and grade-separated right of way and off-board fare payment),
providing fast regional connections with limited stops. The
segment of Central Link in Southeast Seattle that operates

on MLK Jr Way is a notable exception since it operates in the
street right-of-way and crosses intersections at grade, yet
even here stop spacing is wide. The Link service design model
compares to BART in the San Francisco Bay Area or SkyTrain

in Vancouver, B.C. Light rail systems in places like Portland

and San Diego share some similar features to Link, but operate
on-street (both in mixed traffic and exclusive lanes) in the most
urban areas of their service areas. The HCT or urban rail modes
evaluated in the TMP would use a similar model, operating in
existing street rights-of-way, with longer stop spacing, and mix
of priority treatments to gain advantage over traffic.

The San Diego Trolley (photo) and Portland MAX system oper-
ate on-street in the most urban parts of their service areas.

Image from Nelson\Nygaard

THE HCT MODES

Seattle’s HCT corridors have the potential to be served by
multiple modes. However, steep topography or constrained rights-
of-way limit the available mode options for some corridors. The
Transit Master Plan considers three high-capacity modes, plus an
enhanced bus service, for developing transit corridors in Seattle:

« Rapid Streetcar is the rail mode considered for HCT cor-
ridors. It uses longer articulated or coupled street-running
vehicles and is envisioned to operate like the European
street tram systems described in the sidebar on page 3-6.
Rapid streetcar achieves faster operating speed and greater
reliability through longer spacing between stops and more
extensive use of exclusive right-of-way than is typical of U.S.
streetcar lines that emphasize Center City circulation. Rapid
streetcar stations would be on-street and would be designed
to include high volume shelters, real-time passenger informa-
tion, level boarding, off-board fare payment, and enhanced
station amenities. Rapid streetcar would have higher capac-
ity trains, greater priority over traffic, and operate at higher
speeds compared with a local streetcar circulator, such as
the South Lake Union streetcar.

o Local Streetcar is the rail mode considered for Center City
corridors and functions as an urban circulator. It has rela-
tively short distances between stops and operates primarily
in mixed traffic.

o Bus Rapid Transit is one of the two bus modes consid-
ered for HCT corridors. BRT combines a rubber-tired
transit vehicle with the operating characteristics of a
rapid streetcar, including longer stop spacing and use of
exclusive right-of-way. BRT stations similarly include real-
time passenger information, level boarding, off-board fare
payment, and enhanced station amenities. BRT vehicles are
often “branded” or stylized to distinguish them from buses
providing local service, and they may have features such
as multiple, wide doors to increase boarding capacity. King
County Metro’s RapidRide service falls into a “light” category
of BRT service with less extensive priority features, but
it does include branded, stylized vehicles and some well-
developed station features. BRT may be implemented using
diesel or electric trolley buses.

« Enhanced Bus assumes a more basic level of improve-
ments and priority features for existing transit service, with
increased hours of operation and frequency comparable to
BRT, but generally operating in mixed traffic. As with BRT,
diesel or electric trolley buses could be used.

The TMP Briefing Book, Section 6, provides a more in-depth
discussion of transit modes.

"~ The T3 tram line is one of four tram lines in Paris that exemplify the Rapid

Streetcar mode. Typical of European street trams, it uses articulated, higher-
capacity trains and exclusive right-of-way. Although Paris historically had
an extensive network of street trams, predating its Metro system, its modern

tram lines have all been constructed since the 1990s.

Image from Wikimedia Commons user Pline

The South Lake Union Streetcar is an example of the local streetcar mode.

Image from Nelson\Nygaard

Los Angeles MTA operates the Orange and Silver line BRT services, branded
as "Metro Liner." They have silver vehicles that utilize exclusive right-of-way
and receive priority at intersections. These services are designed to look and
operate like Metro Rail services; the Orange line has exclusive off-board fare
payment and all-door boarding, which is also planned for the Silver Line.

The Silver line primarily runs along a freeway right-of-way while the Orange
line utilizes an old rail right-of-way, which has implications for access and

land use integration (discussed in Chapter 5).

Image from Los Angeles Metro Transportation Library and Archive

Los Angeles MTA offers a 26-route network of Metro Rapid bus service,
distinguished by red and silver low-floor vehicles (left). Metro Rapid service
is characterized by longer stop spacing, transit priority features, and clearly
branded enhanced stations. It is differentiated from Metro Local service,
which uses similar vehicles (right), but Metro Local buses are painted orange

and are not exclusively low-floor vehicles.

Image from Los Angeles County MTA (left) and Flickr user LA Wad (right)
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INTRODUCING THE RAPID STREETCAR MODE VIA EUROPEAN STREET TRAMS

Modern streetcar development in the United States is often char-
acterized by low-speed urban circulators designed to make short
connecting trips in dense urban districts. It is not surprising, then,
that people’s vision of “streetcars” is of a mode designed more
like the South Lake Union streetcar than the urban tram lines over
which U.S. travelers to Europe marvel. The rapid streetcar mode
considered in the TMP models the European street tram more
than the Portland or South Lake Union streetcars.

COMPARING RAPID STREETCAR TO
LOCAL STREETCAR CIRCULATORS

“Rapid streetcar” is a term coined to differentiate the high-capac-
ity transit rail mode identified in the Seattle TMP from modern
U.S. streetcar lines that typically serve downtown circulation, are
low speed, and operate in mixed traffic with limited priority over
general traffic. These lines consequently have short stop spacing
and operate at relatively low average speeds.

Cities are attracted to the lower capital costs of building streetcar
lines relative to light rail; lighter weight streetcar vehicles

require less extensive street reinforcement and utility relocation.
Although they operate at much lower speeds in urban environ-
ments, streetcar vehicles are capable of traveling at a comparable
speed to light rail—44 miles per hour for vehicles manufactured
by United Streetcar. Design features of Rapid Streetcar that
differentiate it from local streetcar models include:

o Use of dedicated rights-of-way, where conditions allow

« Provision of high levels of traffic signal priority and other
transit priority treatments to allow transit to bypass general
purpose traffic in intersections and congested parts of the
transit corridor where rail cars mix with traffic

« Use of larger or coupled vehicles to accommodate high
passenger loads

o A higher level of station investment design and amenity
development

o A higher level of investment in station access and wayfinding

These features produce a traveler experience that is more
comparable to what Americans think of as urban light rail. The
following European street tram examples are instructive as to the
potential for Rapid Streetcar in Seattle.

* Wikipedia, http://frwikipedia.org/wiki/Lignes_d%27azur; http://en.wikipedia.
org/wiki/Tramway_de_Nice. Lignes d’Azur. http://www.lignesdazur.com/ftp/lig-
nes_FR/tram%20horaires%20%2821%2004%2010%29.pdf

+ Wikipedia, http://en.wikipedia.org/wiki/Lyon_tramway
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EUROPEAN STREET TRAMS
AS A MODEL FOR SEATTLE

Dozens of mid- and large-sized European cities have built new
surface-running tram lines in the last decade; the mode has
become popular due to its modest cost compared with subways
and popularity with riders. These European trams provide context
for the Rapid Streetcar mode identified for HCT corridors in the
TMP. European trams that have longer spacing between stops
and make use of exclusive right-of-way are able to attain higher
average speeds than is typical of U.S. streetcar systems. Many
lines carry large passenger volumes. Several examples of such
tram lines or systems are described below.

Nice*

The Nice T1tram line uses Alstom Citadis 302 5-section trains
that are about 100 feet long and hold up to 56 seated and 144
standing passengers. (The Citadis trains include versions with

up to seven sections that are about 130 feet long and hold 70
seated and 230 standing passengers). The nearly 5.5 mile line,
which opened in 2007, replaced four bus lines and carries about
90,000 passengers per day. Trains run from 5 am to 2 am seven
days per week. During peak service hours of 8 am to 9 pm, Nice T1
trams run every five minutes on weekdays, every six minutes on
Saturdays, and every 10 minutes on Sundays.

As illustrated in the photo, trams in Nice are visibly branded

and operate in dense urban neighborhoods, including traveling
through busy pedestrian plazas and crossing at-grade intersec-
tions with high volumes of pedestrians and cyclists. A strength

of the European Street Tram/Rapid Streetcar model is that it
puts transit where people are and want to be, breaking down the
challenge of directing people to grade-separated stations that can
be challenging to reach.

Lyon*

The modern tramway network in Lyon consists of four lines, all
built since 2001, and complements the city’s four-line metro sys-
tem. The simple fact that a network of four lines covering 31 miles
of the city was built in a 10 year time frame is instructive. The
ability to contextually integrate tram lines into the existing urban
fabric allows for relatively rapid development. The nine-mile T3
line, completed in 2006, initially used the 5-section Citadis train,
although 7-section Citadis 402 trains have been ordered. The line
runs at a maximum speed of 43 mph and averages 23 mph; some
of the line operates in relatively low-density areas where higher
speeds are attainable. An extension of the T4 line is planned. The
Lyon tramway is designed to complement intercity and regional
transit systems as well as the higher capacity Lyon Metro system.
Following the completion of a four line metro system in the 1970s
and 1980s, the city has transitioned to the development of a
surface tramway system as the more cost effective way to serve
mobility needs.

APPLICABILITY
OF THE EUROPEAN MODEL TO THE U.S.

European trams operate the type of high-quality service—high
frequency and high speed—that is proposed in the TMP. While
U.S.-based streetcar manufacturers such as United Streetcar
have not yet produced longer articulated or coupled vehicles, or
expressed interest in doing so, they likely would be able to license
designs from other manufacturers and produce the vehicles given
sufficient demand. There are few existing U.S. examples of Rapid
Streetcar lines, although portions of the Portland, San Diego,

and San Francisco light rail systems operate in a similar fashion.
Further, a number of cities are exploring streetcar development
projects that cover longer distances and provide a much higher
level of priority for streetcar vehicles.
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T1 tram in Nice’s Place Girabaldi, where the tram runs without overhead wires, using batteries for a short section.

Image from Wikimedia Commons user Myrbella

A train on Lyon’s T2 tram line.

Image from Wikimedia Commons user Alain Caraco




THE HCT CORRIDORS FIGURE 3-6 CORRIDORS EVALUATED FOR HIGH CAPACITY TRANSIT
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o . =O= Planned Link Light Rai Biterlake 2| / Lake City ensure that high volumes of bicyclists along parts of these corridors can be safely accommodated.
« Roosevelt - University District - South Lake Union - —— South Lake Union Streetcar (Existng) |/ E | Nortgad
Downtown, via Eastlake (Corridor 8) I St (e / e Best Practices for Bicycle-Streetcar Integration and Design
. A I Bty Streatcar Extonsion Q“@‘w v
o Loyal Heights - Ballard - Fremont - South Lake Union — — 2 NorthgaleTC The best practices for bicycle and streetcar integration include:
Downtown, via Westlake (Corridor 11) v North Beach Greenwood ! . . . . . .
§ oarisT o Aleft-side track and platform alignment is optimal for reducing conflicts

NW 85TH ST

] -
;' £ Maple Leaf o — If aright-side track alignment is used, provide adequate dedicated spaces for bicycles
The Center City Connector corridors (CC1and CC2) are / B e and place stations outside of the bicycle travel path
clElEEEe/In i Chusr Sy PHeides ssa e s Eielps? \( - o « Center running tracks allow for median stops that minimize bicycle as well as pedestrian
B W MARKET g g ane w .
(see page 3-25). A — 2 z conflicts
L\\ I = z University
T sths S « Crossings designed so that cyclists cross tracks at an angle near 9o degrees to reduce risk of
Modal Evaluation Wallingford a tire catching in the track; use pavement markings to reinforce the intended crossing angle
Corridor 6 (Capitol Hill - Downtown, via Madison) was evaluated Magnolia i « A "Copenhagen left" turn (jughandle) can be used to help cyclists cross tracks and other
only for BRT and enhanced bus service, since rail is not feasible ‘s 4 traffic; a bicycle-only signal can be implemented in conjunction with this type of turn
due to steep grades. Corridors 8 and 11 were evaluated for all ! o Clearly delineated pedestrian and bicycle space, such as "channelized" travel paths for each
three modes. Center City corridors were evaluated for local 3 mode to help prevent conflicts
streetcar and enhanced bus service. e « Separated facilities such as cycle tracks (Montreal, Vancouver B.C., and Washington D.C.) or
The table below illustrates the modes evaluated for each corridor By UAY parallel bikeways (The Netherlands)
along with the p.referred.mode, Se|e§t6d based on the evaluation g « Warning signage to alert cyclists, pedestrians, and transit passengers to potentially danger-
results and detailed corridor evaluation presented below. & S ST
Colman Dock
FIGURE 3-5 HCT CORRIDORMODE OPTIONS AND - R = Seattle First Hill Streetcar Proposed/Conceptual Design
PREFERRED MODE
/R _%r:/ In Seattle, a two-way cycle track along Broadway (below) is the proposed bicycle facility design
Corridor StF:ea:gtlgar BRT Enhanced Bus ] I o for the First Hill Streetcar, which will connect First Hill, Capitol Hill, the International District, and
Harbor [ i Pioneer Square. The design includes bike boxes (shown in green) to facilitate safe turns.
6 - Central Area - First Hill - Not Evaluated | Preferred Evaluated Island g B Mount Baker TC
Downtown, via Madison — & ) L} ﬁ Mount Baker
8 - Roosevelt - University Preferred Evaluated Evaluated : 9 = Bicycle
District - South Lake Union E BeacoHil Interactions
- Downtown h i
11 - Ballard - Fremont Preferred Evaluated Evaluated West Seattle \ _
- South Lake Union » \ ‘;é Columbia\City
- Downtown Georgefown z %, Seward Park

%
Z.
&

HCT CORRIDOR EVALUATION RESULTS

Figure 3-7, Figure 3-8, Figure 3-9 provide more detailed descrip-
tions of the three citywide HCT corridors. Metrics developed as S BARTONT South Park \

¥ Rainier Valley

A cycle track is the pro-

FAUNTLEROY WAY SW
-

posed bicycle facility for
the First Hill Streetcar
project.

R Rainier Beach

part of the HCT corridor evaluation are shown in Figure 3-10 for ]
all three corridors and each mode, along with a brief explanation
of eachmetric. j

White Center

Source: URS; Alta Planning

. ¥ Source: Association of Pedestrian and Bicycle Professionals, "Integrating Bicycles with Streetcars" (Webinar), April 20, 2011.
To Burien TC / Tukwila
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IMPLEMENTATION STRATEGIES
STRATEGY AREA: IMPLEMENTING HIGH CAPACITY TRANSIT CORRIDORS

Corridor 6: Central Area - First Hill - Downtown

Strategy HCT 6.1: Collaborate with King County Metro
regarding service design options, routing alternatives, and
federal funding opportunities.

Strategy HCT 6.2: Coordinate with Metro to develop
a Very Small Starts Application (or alternative funding
source) for a first phase of this project (or for the
complete project if viable within funding limits).

Strategy HCT 6.3: Coordinate vehicle specifications with
Metro’s electric trolley bus procurement process.

Strategy HCT 6.4: Develop conceptual and detailed
design of BRT facilities.

Strategy HCT 6.5: Conduct outreach to corridor
neighborhoods to discuss the benefits and tradeoffs
of BRT implementation and related potential service
restructuring.

Strategy HCT 6.6: Use SDOT funds to develop in-lane,
intersection TSP, and station improvements (as necessary
to supplement potential federal funding).

Strategy HCT 6.7: Ensure major development projects in
the corridor consider station area placement and design
needs.

Strategy HCT 6.8: Use redevelopment as an opportunity
to set back development from the street by 20 feet,
providing additional right-of-way for transit lanes and
passenger waiting areas on sidewalks.

Strategy HCT 6.9: Adopt Frequent Transit Network
branding.

Strategy HCT 6.10: Conduct traffic analysis of various
right-of-way configurations in corridor, particularly at
major intersections including Boren, Broadway, 12th and
23rd. Traffic analysis should consider emergency vehicle
access needs, various right-of-way configurations, and
alternative lane configurations in downtown. Waterfront
turn-around options will be studied through the Central
Waterfront process.

Corridor 8: Roosevelt — University District — South Lake Union - Downtown

Strategy HCT 8.1: Fund and conduct an alternatives analy-
sis study to confirm rapid streetcar as the preferred mode
and to position the project for federal funding. This should
follow the completion of a full funding grant agreement
for Corridor 11 (Loyal Heights - Ballard - Fremont - South
Lake Union - Downtown).

Strategy HCT 8.2: Conduct a detailed study of terminus
locations, including: 1) development of a southern terminal
that is integrated with the International District Station
and does not require transferring passengers to cross a
major arterial street, and 2) consideration of northern
terminus options and phasing, including a terminus at the
Brooklyn Station, a terminus at the Roosevelt Station (as
shown in the corridor map included in Figure 3-9), or a
terminus at Northgate.

3

Strategy HCT 8.3: Conduct outreach to corridor neighbor-
hoods to discuss corridor design options and tradeoffs.

Strategy HCT 8.4: Integrate South Lake Union streetcar
service in corridor operation and design.

Strategy HCT 8.5: Increase station spacing on Westlake
between Valley and Westlake Center and add traffic
signal priority to reduce travel times. Extend platforms to
accommodate 2-car trains.

Strategy HCT 8.6: Design the downtown segment
between Westlake and King Street/International District
hubs to maximize travel speeds, increasing the value of
the line as fast inter-neighborhood transit service and an
effective connector between major downtown multimodal
hubs.

Strategy HCT 8.7: Study in detail the impacts and benefits
of various design options for rapid streetcar service on 4th
and sth Avenues, including various two-way and couplet

designs, detailed bicycle facility design, replacement of any
lost bicycle capacity, bicycle crossing safety, traffic impacts
and transit reliability impacts of traffic chokepoints, and

tradeoffs between mixed traffic and dedicated operations.

Strategy HCT 8.8: Conduct traffic analysis of various
right-of-way configurations in corridor, particularly on 4th
and 5th Avenues in down-town, on Eastlake Avenue, and
for various right-of-way configurations on Roosevelt and
11th Avenue NE.

Strategy HCT 8.9: Develop a detailed operating plan
that considers opportunities for replacement of existing
corridor bus service and restructuring opportunities in
northeast Seattle.

For all corridors, detailed evaluation of right-of-way design for
each corridor segment would be required as a next phase of
study.

Corridor 11: Loyal Heights — Ballard — Fremont — South Lake Union - Downtown

A potential rail extension to Ballard is included in the Sound
Transit (ST) long-range plan and, if the ST Board adopts such
an extension in a future system plan, ST has the exclusive
statutory authority to develop and operate that extension.

Strategy HCT 11.1: Prioritize project development and
construction of Corridor 11 before Corridor 8.

Strategy HCT 11.2: Partner with Sound Transit to evaluate
transit alternatives for this corridor.

Strategy HCT 11.3: Target a full funding grant agreement
with the Federal Transit Administration by 2014.

Strategy HCT 11.4: Conduct a detailed study of terminus
locations, including: 1) development of a southern terminal
that is integrated with the King Street/International
District Station and does not require transferring passen-
gers to cross a major arterial street, and 2) consideration
of northern terminus options and phasing, including a
terminus at N 85th Street, a terminus at N 65th Street (as
shown in the corridor map included in Figure 3-10), or a
terminus in the center of Leary Ave NW and NW Market
Street.

Strategy HCT 11.5: Conduct outreach to corridor neigh-
borhoods to discuss corridor design options and tradeoffs.

Strategy HCT 11.6: Continue to operate South Lake Union
streetcar service to Fred Hutchinson and extend this
service to the existing International District Station. This
would provide improved headways on the South Lake
Union to South Downtown segment.

Strategy HCT 11.7: Increase station spacing on Westlake
between Valley and Westlake Center and add traffic
signal priority to reduce travel times. Extend platforms to
accommodate 2-car trains.

Strategy HCT 11.8: Design the downtown segment
between Westlake and King Street/International District
hubs to maximize travel speeds, increasing the value of
the line as fast inter-neighborhood transit service and an
effective connector between major downtown multimodal
hubs.

Strategy HCT 11.9: Study in detail options for crossing
the Ship Canal, which could include various design and
operational alternatives for use of the existing Fremont
Bridge (likely first phase), rebuilding the existing Fremont
Bridge to accommodate all modes, and the development
of a new high bridge to cross the Ship Canal (likely in the
vicinity of 3rd Avenue W).

Strategy HCT 11.10: Study in detail the impacts and ben-
efits of various design options for rapid streetcar service
on 4th and sth Avenues, including various two-way and
couplet designs, detailed bicycle facility design, replace-
ment of any lost bicycle capacity, bicycle crossing safety,
and transit reliability impacts of traffic chokepoints, and
tradeoffs between mixed traffic and dedicated operations.

Strategy HCT 11.11: Conduct traffic analysis of various
right-of-way configurations in corridor, particularly on
4th and sth Avenues in downtown, at the intersection of
Nickerson and Fremont, north of the Fremont Bridge, and
on Leary and Ballard Avenues.

Strategy HCT 11.12: Develop a detailed operating plan
that considers opportunities for replacement of existing
corridor bus service and restructuring opportunities in
northwest Seattle.

Strategy HCT 11.13: Expand City priorities and programs
for incentivizing and implementing transit-oriented
neighborhood development along the corridor.
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FIGURE 3-7 CORRIDOR 6 PROJECT SHEET: CENTRAL AREA-FIRST HILL-DOWNTOWN

Corridor 6 Overview

To Interlaken
Park ETHOMAS ST

To
Madison

Park

DENNY WAY

st | @

2]
2

N g
S EUNION ST

Westlake Hub
O

BROADWAY.

emmme  Corridor Alignment
O  Proposed Stations
Route Extensions beyond BRT Segment

4-9» Segments - Cross Section Reference
=== ST Link Light Rail / Stations

Colman Dock
YESLERWAY

0 0.25 0.5
I Miles

Length: 2.1 miles

Major Stations: Colman Dock, 1st Ave, 3rd/4th
Ave, Boren Ave, Broadway, 12th Ave, 18th Ave,
23rd Ave

Average Stop Spacing: 1,500 feet

Key Connections:

« Colman Dock

o 3rd Ave Transit Spine

o First Hill Streetcar

« Bus Square on 3rd Ave

Potential Service Restructuring

« Route 11 (Madison Park via 19th) and
Route 12 (Interlaken) are folded into this
concept.

« Under both the BRT and Enhanced Bus
options, the route splits east of 23rd with
one leg using John/Thomas to 19th and
Interlaken Park while the other leg con-
tinues on Madison to Madison Park.

Operating Plan

Headway by Mode

The operating plan for Corridor 6 @ 15 ~ =1 N )

assumes five minute peak and off-peak @ 10 il Peak / Base / Evening & Weekend
headways for both BRT and enhanced 2 5 L. AEEEEE e @ oBRT:5/5/15

bus options, given the vehicle capacity = 0 1T HEEEEE

analysis shown below.

Vehicle Capacity Requirements

The graphic at right shows a time-of-day
profile of potential ridership demand for
each mode compared to capacity (supply)
for different vehicle-mode options. It
illustrates where demand exceeds standing
capacity.

Planned headways were adjusted based on
the analysis. Longer, higher capacity vehicles
are not feasible on Madison due to steep
grades.

5AM  9AM  1PM  5PM

4,000

eeeee-« EnhancedBus:5/5/15
9PM 1AM

RIDERSHIP ESTIMATES (DEMAND)
«==e== BRT Potential Demand

=\ === Enhanced Bus Potential Demand

3,000 / \.
2,000 \

Passengers per Hour

CAPACITY ESTIMATES (SUPPLY)

A4 o b4
-
B e i . Capacity with Standees (40-foot trolley bus),
= 5 min. headways
"

= = = Seated Capacity (40-foot trolley bus),
5 min. headways

5AM  6AM  7AM  8AM  9AM 10AM 11AM 12PM 1PM 2PM 3PM 4PM 5PM 6PM  7PM

" Passenger ime of day profle based on Metro Routa 12

Preferred Mode

e BRT is the recommended mode for Corridor 6.

Implementation Actions

o Detailed implementation actions are described on page 3-8.

Sample Cross-Sections

Segment A
BRT ﬁ BRT2 e | (&)

ALTC AT FEFREING
4F CURE TO CURE 2 CURETOCURB

Madison/Marion, Alaskan Way to 6th: The Madison/Marion Couplet is a primary option; a 2-way Madison is also
feasible (keeping 1-way general auto traffic). Parking removal would be required on Marion and Madison to provide
dedicated lane operations. No substantial engineering issues are anticipated with shared-lane operation on Madi-
son, but dedicating a travel lane for exclusive BRT could increase traffic delay for general purpose traffic.

Segment B Segment C
BRT _ BRT
) ::[ i
| ! _ p— I.
= = e = = &= E

1
A
a D
—

i

Madison, I-5 to Broadway: This segment features

Madison, Broadway to 23rd: The easternmost Madison segment is

lanes as narrow as nine feet for cars. Frequent signal-
ized cross-streets, alleys, and driveways are likely to
keep speeds down. BRT is shown in curb lanes that
could be used for business access as well as BRT, or if
buses with left-side doors are used in conjunction with
shared-lane operation, center platforms could also be
used in this segment.

42’ curb-to-curb and has no left turn lanes, which places a premium
on space for automobiles. Exclusive BRT could be harder to imple-
ment within the existing cross-section for this reason. The diagonal
nature of Madison (which leads to many intersections and odd traffic
movements) and the frequency of signals will keep speeds low in this
segment.

Note: All cross sections are representative of a possible design option for a corridor segment. Right-of-way widths, utility constraints, and competing street use needs vary in each of the representative segments.
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FIGURE 3-8 CORRIDOR 8 PROJECT SHEET: ROOSEVELT - UNIVERSITY DISTRICT - SOUTH LAKE UNION - DOWNTOWN

Corridor 8 Overview

trips to better serve campus.

Operating Plan

Headway by Mode

The operating plan for Corridor 8
assumes eight minute peak headways
for rail, but five minute headways for
bus options, given the vehicle capacity
analysis shown below. 7.5 minute off-
peak headways are assumed for the
BRT option and five minutes for the
enhanced bus, compared to 10 minutes
for rail.

Minutes

Vehicle Capacity Requirements

The graphic at right shows a time-of-day
profile of potential ridership demand for
each mode compared to capacity (supply)

15
10

Peak’
T —

Peak / Base / Evening & Weekend
Rail: 8/10/15

===eBRT:5/75/15

5AM

6,000

5,000

9AM 1

—_ — Peak- Folb_SNG e W &1 BE
Tl [ [ [ [
PM  5PM

9PM ¢eeeee EnhancedBus:5/5/15

FIZEREHIF EETIMATEE (DIEWAND)
Rapid Streetcar Potential Demand

=== BRT Potential Demand

Segment D1
Rail

PARKING i S [ B PATR R
ORBIKE =

4th Avenue: Rail operates in two eastern lanes
using a “weave” pattern to allow curb stations
and right turn movements for traffic.

Sample Cross-Sections

e N P N Length: 6.1 miles Segment A Segment B Segment C
| New Track Length: 7.6 single-track miles (rail) Rail Rail Rail
NESOHST Stations: Roosevelt Way/12th Ave NE - 65th - o B _ - _ .
NEasTHAL 3 é}( RaveEnnalBll(vd,A5otEh SE, 4#]5th St,ACan'Il_pus < o e A=k = A = s &
- G way, Eastlake Ave E - Fuhrman Ave, Lynn St, e — — — : —
hssumes rail o BRT Aloha St; Westlake Ave - Mercer St, Denny Way, [ lm ' Im IEI IHI ; IEI
i existing bridge ’ﬁﬁv‘v’@\ Westlake Hub, 4th/sth Ave - Union/University S - ! . L : ;
5 ? St, Madision/Marison St, James St, King Street - ¥ * E .
% Hub
* i Average Stop Spacing: 1,700 feet
q = . BRT b BRT - BRT
/ Key Connections: e =3 =
+  King Street Hub = R = &= e T o e =
V4 N =y B = par =" AaE SN F = ) ) o
4 « Financial District Station - e — Operates in exclusive lanes on Fairview
7 . . . [ | Ave and Virginia St/Stewart St
Potential Service Restructuring iy
o The SLU Streetcar would be folded into - : =
A the Rapid Streetcar concept.
e Corridor Alignment ) ;
O Proposed Stations «  Route 70 would be discontinued under Roosevelt/11th-12th Couplet: Rail could oper- University Bridge: University Bridge is Fairview/Eastlake Ave. E: Between the existing
Elliott Bay s Center City BRT & Enhanced Bus all mode options. ate in mixed traffic or a dedicated lane. Sound not expected to have the same traffic SLU terminus and the University Bridge, Fairview and
. @ : o Alignment Options ‘ .  Forall modes, Routes 66/67 would oper- Transit 65th‘Street LINK LRT station is along con‘gestion issues as Fremont, so a Eastlake are consistently 5 lanes Wide, and the center-
Scliapibec «*» Segments - Cross Section Reference ate every 15 minutes throughout the day 12th, straddling 66th Street, so the Corridor 8 basic retrofit to place rail tracks on the platform/center station configuration should work well.
o 025 05 ’ ST Link Light Rail / Stations alignment would serve it best by turning around inside lanes is recommended. Transit could operate in mixed traffic or a dedicated
‘ between UW and Northgate and Route , : | ' n ‘
—— liles en 66 would be converted into Route 67 on 66th Street with a terminal station on 66th. lane. Few issues are anticipated assuming current peak-

direction parking restrictions on Eastlake are continued.

sth Avenue: Rail operates in western

lane with buses.

for different vehicle-mode options. It o0 . .
illustrates where demand exceeds standing ' / \\ /

Capac|ty 3,000 Sy = /./'/j.'-""-'-'.{ =N\ -.‘.\
Planned headways were adjusted based 200 7//1/\”:'1_'1'/' -‘*******\\' =
on the analysis, which suggests higher (000 1 ‘ \.
capacity rail vehicles (coupled or articulated ' .
streetcars) will be required. 0

= Enhanced Bus Potential Demand

Segment D2
Rail

8o 10 min. headways I
Aficulated Streetcar Capacity: 200 with standees, o mTE Y
8o 10 min. headways

— - — 60-foot Articulated BRT Vehicle Capacity: 130 with standees, | ke -
810 12 min. headways

~— ~— 60-foot Articulated Bus Capacity: 95 with standees,

5 min. headways —_— —ar e — e d h % i 1
= + " = =1 Iﬁ'-'. = > + * £ A

Passengerpofl based on et Route 70

Passengers per Hour

CARRCITY ESTIMATEE (ELFRLY)
Coupled Streetcar Capaciy: 320 with standees,

5th Ave 2nd Ave

6AM  7AM  8AM  9AM 10AM 11AM 12PM 1PM  2PM  3PM 4PM  5PM  6PM  7PM

Preferred Mode
« Rail is the recommended mode for Corridor 8, based on the vehicle capacity needs illustrated in the chart above.

Implementation Actions

« An alternatives analysis (AA) process would be required to secure federal funding for the corridor and analyze alternative
alignment options.

PARKING
OR BIKE /
PLATFORM

BRT Operates in exclusive lanes on 3rd Avenue

2nd Avenue: Two-way cycle
track could be evaluated to miti-
gate loss of bike lane segments
on 4th Ave.

4th Avenue: Rail operates in western lane to
reduce conflicts with regional bus traffic.

« Detailed implementation actions are described on page 3-8.

Note: All cross sections are representative of a possible design option for a corridor segment. Right-of-way widths, utility constraints, and competing street use needs vary in each of the representative segments.
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FIGURE 3-9 CORRIDOR 11 PROJECT SHEET: LOYAL HEIGHTS-BALLARD-FREMONT-SOUTH LAKE UNION-DOWNTOWN
Corridor 11 Overview

Sample Cross-Sections

Length: 7.0 miles Segment A Segment B Ballard Ave Leary Ave
g = New Track Length: 10.6 single-track miles (rail) Rail Rail e -
g Stations: 24th Ave NW - NW 65TH St, Leary/ = -
s Assqmzstrazlzror BRT _Or;erates (GB) Ballard Ave - NW Market St, 15th Ave NW, 8th
— - D& £ 7| Inmixed traffic on existing Ave NW, 3rd Ave NW, Fremont Ave N, Westlake = o —- b e Bt = (= —
o o ke pedbridge - [ {anee costaraysiassumes Ave N - Nickerson St, Galer St Mercer St, Denny = F & & —E= S EE L af = e
exclusive lanes. £ Way, Westlake Hub, 4th/sth Ave - Union/ | | 1] | PO [ul [ = p et Inl_ ; =T
University St, Madision/Marison St, James St, —— ! : :
King Street Hub 5 v v "
Average Stop Spacing: 2,400 feet
| Key Connections: _ BRT o
.| v . Pioneer Square Station BRT  — [ =1 —
«  Westlake Hub = e e . [ P S i e =
. = = == | = EeE || e T : e
L\ +  King Street Hub = I—= = T &= — S o
HARRISG(sT . Financial District Station | | | | E i} Ll i _ L S e _I'
LUTE Potential Service Restructuring i T T -
‘0, e Streetcar and BRT options: Route 17
e Corridlor Alignment Westlake Hub oS would operate on Dexter between Nick-
p .
© Pr_ODOSEd Stat‘ons_ Elliott Bay w S it ggﬁt%aznéjig?[\g;ttggv%i%a}[ttle’ replacing 24th Avenue NW: This neighborhood collector is Ballard/Leary Couplet: Traffic on Ballard Avenue and Leary Way would remain 2-way
== Alignment Alternative - All Modes Colman Dock @ ; @ Washington g ' low-volume and has a 3-lane section with bike lanes (with the exception of the northernmost block of Ballard Ave, which is one-way just S. of
s %f?ﬂter CiEyOBTT& Enhanced Bus SIACHSON ST . Enhanced Bus option: Route 17 would and parking on both sides. Adding rail to the auto lanes Market); rail would operate a 1-way couplet. There are no signals and few traffic impacts
o gnmentptions remain unchanged. is not expected to have a substantial impact, but the would be expected. Signalization/sequencing for rail on the short segment of Market
«™» Segments - Cross Section Reference PR «  All Options: Route 28 truncated to only center platform station in the vicinity of 64th Street between Leary Avenue and 24th Ave. NW would require further analysis.
ST Link Light Rail / Stations Foo) serve areas north of the 45th/Leary stop. could benefit from parking removal to allow cars to pass
stopped transit vehicles.
Operating Plan
Headway by Mode Segment C Segment D
The operating plan for Corridor 11 assumes " __ Rail = o Rail
eight minute peak headways for rail, but five 3" Pk Peak— [y Peak / Base | Evening & Weekend -
minute headways for bus options, given the 2 1g 1 o i Rail: 8/ 10/15 = | r— = B |k = n
vehicle capacity analysis shown below. Eight = «==eBRT:5/8/15 s s SO - O e ol == e -
minute off-peak headways are assumed for oot n e e ) 7 T 7 "
the bus options, compared to ten minutes 5AM  9AM  1PM  5PM  9PM 1AM ------ EnhancedBus:5/8/15 ERNNN | o | DS | + | WS B8 Bl 1]
for rail. wese | i . .
Vehicle Capacity Requirements BRT == - BRT = B
. , , § { — i
The graphic at right shows a time-of-da 7000 o b— [— 1 =]
proﬂlge opf pote nt%l ridership demand fory - e e = B % s - Es = B = E = = L1
each mode compared to capacity (supply) for 3 e o Pt e ; . . . i
different vehicle-mode options. It illustrates i S0 A / R R T
where demand exceeds standing capacity. g 400 /\ - \
. 2 AN NN 7_ -\ CAPACITY ESTIMATES (SUPPLY)
Planned headways were adjusted based £ oowo ) / \ / /‘/ \'\;x. g;gggdmfm%ic;ga«iw:mv«'«ns'andees .
on thetar:'alv)l/SISthhlcfe SUg%e%tS plgrf;er lated o / \\ié—jjg':f;j/ \ . g{%ﬁéﬁs%%gia:w‘ZZ:'"M::%; - Fremont to 15th Avenue: The Fremont bridge can Westlake, Valley to Nickerson: Westlake has very wide ROW in this segment, and could
Capacity rail venicles (coupied or articulate 1000 | ¥ — S o IR accommodate a streetcar in mixed traffic. There support an exclusive guideway configuration to optimize safety, speed/reliability and traffic
streetcars) will be required. , e A 0 are several alternatives to simply adding streetcar operations. Redesigning the public space east of the current Westlake Alignment (mostly
SAM  GAM AM  GAM  9AM 10AM 11AM 12PM 1PM  2PM  3PM  4PM  SPM GPM 7PM  Teeemeciompomosdmbentonz tracks to the existing bridge, including replacing the parking) would provide sufﬁcient space fQI’ a rail gu!deway yvithout sacriﬂ.cing the trafﬁc
Fremont Bridge with a wider span, adding a second capacity on Westlake. There is opportunity for a joint multi-use path project, along with
adjacent span, or continuing the streetcar line to numerous possible ROW configurations.
the west on Nickerson and adding a new transit
and non-motorized bridge near Seattle Pacific Uni- Seogment E
Preferred Mode versity. The cost of a new bridge is not likely to be R ilg .
« Rail is the recommended mode for Corridor 11, based on the vehicle capacity needs illustrated in the chart above. offset by substantial travel time savings associated a - Westlake: This segment would
with either an exclusive crossing or the alternative j | operate in the path of the exist-
. . Nickerson alignment; however, it would provide { ing SLU streetcar and would be
Implementatlon Actions benefits for bikes, pedestrians, and buses. = | : e double tracked. This could use a
. . : : . - - . - . : e e new center median alignment as
« Coordinate with Sound Transit (ST) to conduct a planning study to identify transit mode and alignment alternatives for 36th Avenue NW and Leary: Center-running/ lnl , |m_ shown below (preferred) or utilize
this corridor, A potential rail extension to Ballard is included in the ST long-range plan and, if the ST Board adopts such an giiﬂ;e,\r“gtietﬁgg?;g g’ﬁ?‘r;‘igf‘go\ﬁvvsg'rind poten- — - the eXiStmt%]ZOUthdbe”g traiﬁ with
L . . . : : e & a new northbound track on the
extension in a future system plan, ST has the exclusive statutory authority to develop and operate that extension. BRT eastern curb. Terry track could be
Detailed impl tati i d bed 3 Operates in exclusive lanes on Aurora maintained for the SLU streetcar.
« Detailed implementation actions are described on page 3-8. AvenueWall St / Battery St, and 3rd Avenue

Note: All cross sections are representative of a possible design option for a corridor segment. Right-of-way widths, utility constraints, and competing street use needs vary in each of the representative segments.
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HCT Evaluation Results: Ridership, Productivity, and Operating Costs

FIGURE 3-10 HCT CORRIDOR EVALUATION RESULTS

Corridor 11: Ballard

Corridor 8: Eastlake

Corridor 6: Madison

Ridership potential in 2030 is based on service improvements and projected land use changes.

«  Weekday riders (2030) estimated from Fall 2009 stop/route-level boardings assigned to each corridor. Center City ridership
potential based on comparable urban rail circulators (Portland, Seattle SLU Streetcar, Tacoma, Memphis, and San Francisco).'

« Net new weekday riders equal 2030 estimate of potential ridership minus current (2009) ridership estimate for the corridor.

Rai fiatt fiatt

up to 25,000 Riders up to 26,000 Riders
N/A (Net New Riders - 10,700 Riders) (Net New Riders - 12,500 Riders)

BRT lﬂ* H“*' H%*'

up to 14,000 Riders up to 20,000 Riders up to 21,000 Riders
(Net New Riders - 6,200 Riders) (Net New Riders - 7,500 Riders) (Net New Riders - 9,500 Riders)

nnances IS AL Tt

Bus . . .
up to 12,500 Riders up to 15,000 Riders (Net New up to 16,000 Riders
(Net New Riders - 4,500 Riders) Riders - 4,300 Riders) (Net New Riders -6,400 Riders)

Efficiency with which provided transit capacity is utilized.

« Productivity equals weekday ridership divided by weekday revenue hours. A "revenue hour" includes time when a transit
vehicle is available to carry passengers. It includes layover time, but excludes “deadhead” time such as when a bus travels to
the start of a route.

« Weekday hours of revenue service calculated through development of corridor-specific operating plan.

SEA AL &L SA 484 A2
Rail Tnnwyrnnmn FTHnwYnynmn
N/A 170 Riders/Hour 175 Riders/Hour
e b S8
Tnnwr mrnny Fnnw
BRT
125 Riders/Hour 95 Riders/Hour 105 Riders/Hour
o oo 55 4
Enhanced rnn mn I
Bus
75 Riders/Hour 50 Riders/Hour 65 Riders / Hour

Notes: Additional detail on evaluation results and methodology is provided in Appendix B. (1) It was assumed that BRT would real-
ize 75% of the full ridership potential and that enhanced bus service would realize 50% of the full ridership potential.
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Corridor 11: Ballard

Corridor 6: Madison Corridor 8: Eastlake

Cost to deliver service on the proposed line, annually and for a single boarding ride.

« Annual operating cost based on the number of hours of revenue service, calculated through development of corridor-specific
operating plan, multiplied by the 2011 operating cost for each mode: Bus: $135, Electric Trolley: $129, Rapid Streetcar: $187.

« Operating cost per boarding ride is the cost to deliver a single boarding ride: weekday operating cost/weekday boardings.

$388S $58S $388S $58S

Rail
$8.9 million $9.1 million
N/A ($1.10) ($1.10)
$8$¢ $88SS $$S $S8$SS $8$
BRT
$4.6 million $8.1 million $8.0 million
(s1.05) ($1.35) ($1.25)
$888S $ $S$S8S $SSSS $S$SS $SSS8S
Enhanced 8 $
Bus $6.1 million $11.4 million $10.4 million
($1.70) ($2.65) ($2.15)

Operating cost to deliver a new boarding ride considering potential cost savings.

o Calculated as planned weekday operating cost minus weekday operating cost savings, divided by the number of net new
boarding rides projected for 2030.

o Analysis of cost savings is conceptual; actual reinvestment of savings from restructuring would be based on the Metro Transit
Strategic Plan for Public Transportation.

rai f #$

o B f #
S—" HMH H



HCT Evaluation Results: Capital Costs, Travel Time Savings, and GhG Emissions

Corridor 8: Eastlake

Corridor 6: Madison

Corridor 11: Ballard

Corridor 6: Madison

Corridor 8: Eastlake

Corridor 11: Ballard

Cost to construct the project, including planning and engineering, vehicles, complementary infrastructure/roadway improve-
ments, and contingency costs.

« Rail mode would use a “rapid streetcar” vehicle larger than the South Lake Union or First Hill streetcar vehicles. BRT mode
would use electric trolley buses. Enhanced bus assumes new vehicle fleet.

DHBHH BBB 0 HHHHS BBHH
rai 35998 88
$278 million $335 million
N/A ($46.0 million per mile) ($47.9 million per mile)

$SH8¢ $8$84 85883 8¢

BRT
$87 million $88 million $132 million
($42.2 million per mile) ($14.6 million per mile) ($18.9 million per mile)
Enhanced
Bus

$20 million $28 million $18 million
($9.8 million per mile) ($4.6 million per mile) ($2.5 million per mile)

Value of investment over time, including cost of operation and annualized cost of capital investment, fleet replacement, and
maintenance.

« Annualized operating and capital cost per rider equals annual operating cost plus annualized capital costs divided by annual
boarding rides.

« Operating cost adjusted for inflation by 3% annually. Infrastructure life held constant. Assumed vehicle life: Streetcar: 30 years,
Electric Trolley: 15 years, Bus: 12 years.

Rail $44 #4

L $i! i
s S pisd il

In-vehicle travel time savings (compared to current service) for a passenger riding between two terminus stations.

» Projected 2030 corridor travel time with current road design - estimated travel times under each mode, alignment, and design.

Average in-vehicle travel time savings plus out-of-vehicle waiting time savings.

« Invehicle travel time savings average estimated length of passenger ride + out of vehicle time savings (reduced wait time
resulting from improved frequency). Note: applies to comparing modes, but not corridors.

Rail
N/A
SEISYISEISEISY
BRT DO
8 Minutes
(average 8 minutes)
Enhanced ‘
Bus

1 Minutes
(average 3 minutes)

15 Minutes
(average 9 minutes)

15 Minutes
(average 10 minutes)

2 Minutes
(average 3 minutes)

e
&

(OSAEY

(GSNEN)
(GSNES
(ESNEeN)

11 Minutes
(average 8 minutes)

)

(SSNoY
(GSNEY
(SIS
(NS
& &

11 Minutes
(average 9 minutes)

€x
&

2 Minutes
(average 3 minutes)

Annual reduction in greenhouse gas emission equivalents from reduced vehicle miles traveled and net change in transit

emissions.

~ 4= Emissions savings from reduced VMT based on an assumed rate of displaced light duty vehicle trips per new transit rider,
average trip length by corridor, average fuel economy, and resulting fuel savings.

«fE® Emissions savings from net change in transit emissions equals planned service minus existing service (based on conceptual
operating plans). Emissions factors applied based on mode (diesel bus, electric trolley bus, and streetcar).

<— Emissions Decrease

Rail N/A
-258 =
BRT
-189 iy
Enhanced
Bus MT CO2ze

Increase =%
\% +11
af +11

<€— Emissions Decrease | Increase —»
“1315  Eyedmyadimy

-250 [

-018 Ay iy

-267 g

-522 )

-266 -

MT CO2e

<€— Emissions Decrease | Increase —»

-1764 Moy Moy s
-223 &

-1338 medmadm

-245 e
-900 Ay~ flmy

D < +1315
MT CO2e
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Service Investments in Priority Bus Corridors INVESTMENT PHASING PRINCIPLES

The Frequent Transit Network describes the service character-
istics to support capital investments in Priority Bus Corridors.
Developing a Frequent Transit Network aligned with capital
investments in Priority Bus Corridors will maximize the impact of
the capital investments in the corridors. Key service attributes of
the FTN include:

Given limited resources for transit investments for the City and
its partners, transit improvements will need to be implemented
in phases. Principles for making investment phasing decisions
include:

« Leverage: Consider the ability for a corridor project to
complement and/or enhance projects currently underway
or planned by the City’s partners, e.g., Link and RapidRide
corridors.

« Convenience: Frequent transit service, operating every 15
minutes or better, 18-24 hours per day, allows passengers to
take a bus without consulting a schedule and enables choices

. . « Demand: Invest where need is greatest. The corridor
to increase transit use and/or reduce dependence on a car.

evaluation process provides detailed modeling of potential
« Branding: Marketing the frequent transit network as a ridership and related benefits.
distinct service offering ensures that passengers connect
high service quality with all service elements, including

routes, vehicles, stops, and printed and electronic transit

information.

« Anticipated Growth: Invest in transit where the greatest
growth is planned, allowing developers to make design
and construction decisions based on the knowledge that
the neighborhood will have high-quality, permanent transit
infrastructure.

Investments in priority bus corridors provide faster travel speeds, a more comfortable wait, and easier connections to other transit lines.

Image from Nelson\Nygaard I . . .
« Legibility: A branded FTN provides a high-quality core route

. ) o o system with wider coverage than rail and other high-capacity
dramatically improved passenger amenities and facilities in these y

service.
corridors yields not only direct benefits for passengers and transit
operators, but complements HCT investments. Benefits include:

User Benefits: Investments that lead to significant travel
time benefits will attract the most new riders and merit
priority.

PRIORITY BUS CORRIDORS
MAXIMIZING INVESTMENTS IN PRIORITY BUS

CORRIDORS

Priority bus corridors represent the most immediate opportunity
for the City to make dramatic and meaningful improvements in
development of the Frequent Transit Network. These corridors
were not selected for detailed analysis for high capacity transit
modes, but they complement HCT corridor investments and
merit both capital and service-quality improvements. This chapter
focuses on capital investments in Priority Bus Corridors while
Chapter 4 discusses the service aspect.

Value of Investments in Speed and Reliability

Priority bus corridors are the cornerstone of Seattle’s transit
system. Investing in speed and reliability improvements and

3-14 Corridors

Travel time savings for riders: Implementing corridor im-
provements that mitigate the impact of congestion on buses
and make them more reliable leads to transit that is more
competitive with the automobile and provides a heightened
passenger experience on- and off-vehicle.

Reduced impacts of delay on transit operating and capital
costs: Travel time savings can improve transit's bottom line
if the time savings avoid the need to add runs and purchase
additional vehicles to keep up with delay caused by increased
traffic congestion.

Improved access to local and regional HCT: The bus
network facilitates access to high capacity service in Seattle
and connections to regional destinations. Bus corridor
improvements are also investments in future potential HCT
corridors.

Chapter 4 describes the service attributes of the FTN in more
detail and also provides information about branding.

The TMP Briefing Book, pages 5-27 to 5-29, provides additional
discussion and examples of branding elements, including
frequent service networks in other cities.

« Grant Opportunities: Include partnership and grant funding
opportunities as important inputs when developing project
implementation schedules.

These priorities are implicit in the TMP recommendations and
should serve as guidelines as the TMP is used to make decisions
about project priority.


http://www.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE%20TMP%205%20Peer%20Review.pdf

PRIORITY BUS CORRIDORS FIGURE 3-12 PRIORITY BUS CORRIDORS
Figure 3-11 lists the priority bus corridors along with planned RapidRide service. The corridors are s====Center City HCT Rail Corridors I N‘i’"é;?ﬁ To Kenmore
illustrated in Fi - HCT Rail Corridors e \
fllustrated in Figure 3-12. HCT BRT Corridors Community College | Q NE 145TH ST
s Priority Bus Corridors ggnurora Vlllageg I 1
FIGURE 3-11 PRIORITY BUS CORRIDOR SUMMARY 2"“?;"::"(‘2”5 9 g 1 | §
apidRide (Planne =
. .. . = ExiZting Link Light Rail & £ I l. IMPLEMENTATION STRATEGIES
Corridor Description Planned RapidRide —O— Planned Link Light Ral BiterLakg = I / LakelCity
premrSTwa— el H N STRATEGY AREA: IMPLEMENTING PRIORITY
1 West Seattle - Downtown RapidRide C-Line | || Proposed Broadway Sl T 12 BUS CORRIDOR IMPROVEMENTS
via Fauntleroy/California Streetcar Extension » l
2 Burien TC - Downtown N — X b o Strategy PBC 1: Develop a coordinated approach to
via Delridge e olE corridor development that integrates other modal plans
" \ = g g q o q
3 Othello - U-District via Beacon Ave and Broadway Crown Hil Z N fikois Loet (see more detailed recommendation in Mobility Corridors
= 2 N 5
Mount Baker - Downtown via Rainier Ave s g Wedgewood section of Chapter 5).
Rainier Valley - U-District via Rainier Ave and 23rd : . ”ﬁ { ) . Strategy PBC 2: Set targets to design and implement
= allar . . :
Ave N = | three corridors every two years starting in 2012.
7 Queen Anne/Magnolia - South Lake Union - 13 z % ) — . " _ I
Capitol Hill via Denny & District o Strategy PBC 3: Focus early investments in complet-
9 Aurora Village to Downtown via SR 99 Rapid Ride E-Line i ing RapidRide Corridors (C<.)r-r|dors 1,9, a'."d 10) and
10 Northgate - Ballard - Downtown Rapid Ride D-Line \ Market/45th Street and Ralnle.r/Jackson |mpr(?vements
12 Lake City - Northeate - U District Magnolia \I\ already underway by SDOT to include all additional
Yy g I TMP-recommended corridor design and access elements.
13 Ballard - U District - Laurelhurst via Market St and g . .
45th St Work with Metro to target completion by 2015.
14 Crown Hill - Greenlake - U District o Strategy PBC 4: Target Corridor 5, Corridor 7, and
15 Phinney Ridge - Greenwood - Broadview ] Center City Priority Corridors as high priority corridors

Note: Does not include Corridors 6, 8, and 11, which were evaluated for high-capacity modes (see for development (see Figure 3-14).

High Capacity Transit section).

DENNY WAY | I

« Strategy PBC 5: Focus next investments on high demand
corridors that do not require major system restructuring
(Corridors 2, 13, 14, 15).

23THAVEE

Lake
Washington

o Strategy PBC 6: Share responsibility with Metro to

Elliott Bay
continue to refine plans to reduce inefficiencies and
190, " reinvest operating funds to: 1) meet FTN service targets;
2) develop restructuring plans around North Link,
Harbol q q . . .
Jstand ) RapidRide, and other higher capacity services; 3) refine
N z Mount Baker TMP system design proposals; and 4) simplify downtown
West Seattle i operations.
% ColumbiayCity
Georgetown 2
h %Seward Park
1 3 <
i '. Rainier Valley
! g
: 8 RainieglBeach
p 1 SWBARTONST ¥ South.Park .¥
|||||||||| |.
SW ROXBURY ST White Cg'nter )
[
g
To Burien TC / Tukwila \
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BUILDING TRANSIT CORRIDORS - A TOOLBOX

This section provides an overview of a toolbox of corridor treatments and interventions that was developed to guide capital
improvements in priority transit corridors. The toolbox was used in a planning-level assessment of improvement options for each
of the priority bus corridors. Estimated travel time improvements were incorporated into revised ridership estimates.

Treatment

Roadway Treatments
Transit signal priority (TSP)

Definition

At traffic signals, buses communicate with the traffic
signal system to provide a green signal indication to an
approaching bus. Delay for buses may be reduced at
intersections as a result.

Constraints

Less effective when signals are operating
at capacity.

Effectiveness!

Up to 10% reduction in
signal delay.

Queue Jump Lanes

At signalized intersections, a bus is provided with a lane,
adjacent to general-purpose traffic, and an advanced
green signal indication to bypass congested areas. Buses
“jump” the queue of waiting cars.

Lane must be as long as the typical
queues.

TSP makes these much more effective,
particularly if there is no far-side receiving
lane.

May increase pedestrian crossing times.

5-25% reduction in
travel times at a signal.

Dedicated Bus Lanes
(Business Access and

Alane is reserved for exclusive use by buses. It may also
be used for general-purpose traffic right-turn movements

Conflicts with right-turn and delivery
vehicles. Strong opposition from busi-

5-25% reduction in
travel times.

Transit or BAT Lanes) onto cross streets and for access to adjacent properties. nesses that may lose on-street parking.

This treatment would speed bus travel times.
Dedicated Bus Median A median lane is reserved for exclusive use by buses. This | Conflicts with left-turn vehicles. 5-25% reduction in
Lanes treatment speeds bus travel times. travel times.

Signalization challenges.

Contra-flow lanes

A contra-flow bus lane is a dedicated lane of an otherwise
one way street reversed for buses and other mass transit.
Itis typically used to get around bottle-necks or access
limited access facilities.

Loss of roadway capacity.
Pedestrian safety considerations.

Signalization challenges.

Varies based on access
needs.

Transit Priority Streets

A street that is dedicated to transit or is designed primarily
as a transit corridor. Leading examples include 3 Ave. in
Seattle, the Portland (OR) Transit Mall, and Nicollet Mall or
Marquette/2" in Minneapolis.

Loss of roadway capacity.

Limited number of streets in geographi-
cally constrained areas.

Highly effective strategy
for moving high volumes
of buses in urban
centers. Effectiveness
peaks at 80-100 buses
per hour per lane.

Limited or time prohibited
general public (GP) turning
movements:

GP turning movements are restricted at all times or during
peak periods. May be implemented with queue jump or
dedicated bus curb lanes.

Impacts on other roadways from diversion
of GP traffic/turning movements.

Highly effective means
to implement peak
period queue jump
lanes or transit only
lanes.

Innovative bus-bike
treatments

Treatments to provide bicycles with safe routes along
high-volume transit corridors, manage bicycle-transit
vehicle interactions, and allow bicycles to share transit
lanes. Examples include shared lane markings, colored
pavement, and bicycle-only signals.

Trolley Bus-Specific Treatments

Highly contextual and must be considered
within balance of person travel delay/
benefit for specific street or corridor
conditions.

Difficult to measure
impacts on transit,
but can reduce transit
delay on busy bicycle
corridors and improve
bicycling experience.

service.

Electrification Convert a diesel bus corridor to electric trolley buses by Most cost-effective where overhead wire | Effective in increasing
adding wire in missing segments. already exists on part of a route. use of zero-emissions
electric fleet.
Enhanced Trolley Wire Allows an electric trolley bus route to more efficiently N/A Effective in increasing
Switching branch into two routes. use of zero-emissions
electric fleet.
Trolley Passing Wire Allows an electric trolley bus to operate limited stop N/A Effective in increasing

use of zero-emissions
electric fleet.
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Off Board Fare Payment
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Treatment

Definition

Constraints

Effectiveness!

Curb extensions/ Bus

Bulbs/Boarding Platforms

Sidewalks are extended into the street so that buses would
stop in the lane of traffic. This prevents buses from getting
trapped by passing vehicles, unable to return to the flow
of traffic. The delays from merging back into lane may be
minimized as a result.

Only applicable where an on-street
parking lane exists.

Impacts to traffic flow must be taken into
accounted.

Depends on traffic. 8
seconds per stop is the
assumed.?

Boarding Islands

A transit access point constructed in a lane that allows
buses to use the faster moving left-lane of a roadway. It
also removes side friction caused by right-turning vehicles,
parking maneuvers, and delivery vehicles.

Pedestrian safety and ADA access
requirements.

Effects on overall traffic due to taking an
additional lane.

Varies based on access
needs. At 5" & Jackson,
it saves approximately 1
minute per run.

Level Boarding Platforms

A boarding platform that is level with the bus to enable
easier and faster boarding, particularly for passengers
with mobility impairments, using wheelchairs, or bringing
a stroller on-board the bus.

Most applicable to BRT and rail systems
where vehicle and platform design is
standardized.

Varies depending on
number of wheelchair
and assisted boardings.
Can provide significant
time benefit.

Defined Platform Loading
Locations

Defining the locations where doors will open allows
passengers to wait in nearest proximity to their bus and
can reduce dwell times.

May be most effective in a proof-of-
payment system where passengers may
board through any door.

Saves less than 1
second per boarding
passenger.

Defined Bus Loading
Positions

Defining the platform loading locations at a stop can
reduce dwell times by allowing passengers to more quickly
find/walk to their bus and ensure that a bus is correctly
positioned to be able to depart before a bus in front of it.

Most effective with “platooned” bus arriv-
als (e.g., buses timed to leave a common
origin point at the same time).

Effectiveness decreases
as the number of
loading locations at a
stop increases.

Bus stop consolidation

Reducing the number of stops on a route, particularly
where spacing is less than a stop every 3 blocks, can result
in travel time savings.

ADA and elderly/disabled access.

Grades must be accounted for in this.

2-20% of overall run
time (4% in recent Line
28 consolidation), up to
75% of dwell time.

Off board fare payment

Fare payment typically delays the loading and unloading
of buses, as only one door may be used. Off-board fare
payment may speed boarding and allow full utilization of
all doors.

Capital and 0&M expense of off-board
payment machines.

Passenger safety at night.

Saves 1 second per
boarding passenger.

Low-floor, Wide-Door
Vehicles

Low-floor vehicles (including in conjunction with level
boarding platforms) allow passengers to board more
quickly without climbing steps, particularly for passengers
with mobility challenges. Wheelchair lifts on low-floor
vehicles operate more quickly and with fewer mechanical
problems. Wide-door vehicles allow large volumes of
passengers boarding at a stop to enter and exit vehicles
more efficiently.

Wide-door vehicles are most effective if
implemented in conjunction with prepaid
fare payment.

Varies depending on
number of wheelchair
and assisted boardings.

On-Vehicle Perimeter
Seating

On heavily loaded routes, increases standing capacity,
makes more efficient use of seating capacity, and allows
passengers to exit the vehicle more quickly, reducing dwell
times.

More appropriate for shorter-distance
routes.

Varies with passenger
loads.

Transit Toolbox Notes and Sources

1 The measures of effectiveness are derived from data found in the Transit Capacity Quality of Service Manual, unless a specific local measure is cited

2 King County Metro, Stop Spacing Program Description, 7/7/2011

BUS IMPACTS ON PAVEMENT

The weight and repetitious patterns of transit vehicles can cause significant wear
on asphalt and Portland cement pavement. This is particularly true where bus
routes are consistently heavily loaded (exceeding 150% of loaded capacity) and/

or on streets that have thin pavement layers. A study* conducted by the University
of Washington and the City of Seattle determined that a fully loaded Metro Breda
bus (now retired dual-mode buses used in the Downtown Seattle Transit Tunnel)
exceeded legal axle loads and would exert four times as much damage on pavement
as a similar bus that met legal axle loads. However, these impacts accounted for less
than a quarter of pavement damage on a given street. SDOT should consider the
following to minimize impacts of transit on street pavement conditions:

« Coordinate with transit providers to ensure that bus acquisition standards meet
legal axle loads and/or minimize pavement impacts

« Work with Metro to provide frequent service that better distributes passenger
loads across buses in high demand corridors, thereby reducing pavement
impacts

« Develop thick and durable pavement designs for FTN and high volume bus
corridors

« Use Portland Cement Concrete (PCC) paving materials (or other highly durable
materials) on transit streets or at high volume transit stops/stations

« On asphalt streets, install PCC pads at bus pullouts or curb stops that have high
bus volumes

Image from SDOT

* Chinn, Esther and De Bolt, Peter. Washington State Transportation Commission, Heavy Vehicles vs. Urban
Pavements, 1993.
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Bus Corridor Project Summary Sheets

Corridor 2: Burien - White Center - Delridge - Downtown Seattle

Corridor 1: West Seattle - Downtown
. . Downtown routing options N o e Corridor A|ignment g N
H . i e Proposed Corridor Alignment for RapidRide C-Line b i . i ithi ) ) °%
Corridor Length: 10.5 miles (Corioryand beige S Corridor Length: 7.5 miles (within Seattle) Metro Delridge Concept Study Corridor Qelliiem Badk ) .
P Planned Rapid Ride (2012 e e A \ TR . :
Key Connections: C—Eine Q(Statio)n o stop &re not yet resolved \ Key Connections: Planned or Potential Improvements T
«  King Street Hub : ColmaniDock «  King Street Hub Bus Bulbs sy
o Alaska Junction Pla.nneg orgcT;entlal Improvements g « RapidRide C-Line Transit Signal Priority Downtown routing
' BB us Bulbs = . : i X
. Fauntleroy Ferry Terminal . o s . Burien Park & Ride O Upgrade to Full Station options for RapidRide \
. g Transit Signal Priority 2 % Queue Jump Lanes C-Line (Corridor 1) \
o Delridge RapidRide (Proposed) O Upgrade to Ful Station . . andipeliidaelconidon W
pgrade to Full Statio Multiple alignment Neighborhoods Served: e Transit Only or BAT Lane are not yet resolved .
Neighborhoods Served: % ‘?rﬁiii é%@%bgl?rsmne alternatives for 1st/4th «  White Center (V4] Potential Stop Consolidation
i . e — i {1 Key Connection
+ White Center [wamie, Potential Stop Consolidation ﬁgj}'rg‘; ‘t’gtr']’;’i?ﬁ'i%?ﬁ'y + Delridge O ¢ Y 4P d Proiect Analyze optimal signal ‘
. Fauntleroy [~71 Key Connection strategy for SoDo surface ° SODO annec/rrogrammea rofec ;%T;?egg/ytf?rngggggﬂlrtéce f
8 - ) streets 8 [
‘ \S/Voe[S)tOSeattle Junction QO Planned/Programmed Project » Bowntown il “‘,,‘,avfff Akt
L] .-
. Downtown Key Improvements Existing Transit N S
« BusBulbs Bus Routes TSP
Key Improvements «  Transit Lanes =0 Link Light Rai AL JiE
Add TSP with planned = i . . e sl .
. o 3
: Tiereit Labies N = Gl T2 e and Bus Stop Status {fa Continuous transit )
. Station Upgrades N CHARLESTOWN ST = 4 "”IIIv e m m om o om o= S 0 R e 0-50 = 21sp lanes on West Seattle 6
z = KANE =) ® 51-100 7 Bridge
= = & Y YANCY ST Continuous transit 1 j
T -] e Ve eate @ oo more RN T (e oo
. E ° Erices Toward Center City .3 \@ alternate concept in inset)
2 06 BAT lanes being implemented from Yancy to Spokane, p BB : -
SWALASKA§ k |m..~ oo, V\* and partial BAT lanes on Alaska. Consider policy to jioN . Away from Center City / ’ gfet:ﬁaliievl:ggﬁcpela?.”é'ﬁ-s'_t:ggs on
Expand existing transit ’ O close gaps when redevelopment occurs, and/or ® Proposed New Stop [ both sides from H%I.den to Andover
cerﬁ)ter e incluge v £rd using peak period parking restrictions. B A :
RaﬂdRide/ stlopks on ; ’ = Proposed Stop Closure 3
California/Alaska wit Upgrade to full station
no deviation from route g , planned by SDOT - X Stop Closed H
3 X% . . DULE @ SW ANDOVER ST
- = é = = coscuee N Existing Signals © ®
£ “3 HNDLAVST = Existing Transit $ SDOTFull Signal o° \@ .
£ 7 4 g BusRoutes == Link Light Rail $F WSDOT Signal 2
2 =
‘ [ g . . . %
o Daily Boardings (Fall 2009) and Bus Stops Half Signal | ?
i % ® 0-50 Toward Center City . Mid-Block Cross Walk 'l]! D% Proposed
ok - 4P Z ® 51-100 @ Away from Center City BAT Lane
° z — TSP
2 @ coormore W) Proposed New Stop g . Ao P d
v W HOLDEN ST ropose
MVRTLE ST X Stop Closed Proposed Stop Closure 3 Tsp 2 parﬁng Removal
Upgrades to stations \| }/ L 2
a'g%g Fa“”t'eroyl // |2 wepser st Existing Signals Connection to Corridor 1 TSP %47 SW MYRTLE ST
should be lower A ', iEE | (RapidRide C-Line) at %
priority due to 1’ ’ = | SWHoLDENST $E SDOTFull Signal WSDOT Signa Westwood Village 2
existing land use o opping Center. Once
and low ridership, |4 S [&] HalfSignal [&] Mid-Block Cross Walk C-Line has been SW HOLDEN 5T
and limited growth Y ‘ I implemented, assess how SW KENYON ST
potential ;.’ bW ROSE ST = the two corridors could
’ 1 SWTHISTLE ST = be connected SWTHISTLE ST
tnl s
Ar] =
i w DERSON ST 157 =R wte
ﬁ & = - o SW HENDERSON 5T | Exising dosalD " pR— -
- = P——— dor. Tication |
b 978, === Routig to e determined for ' - Eisting esel bus comridr;no slecication s plnre swrots
{' ’ Rl gg;irrl(ejgro?:ﬁatg’gr?gggee” A * Stop consolidation for Metro Route 120 planned, 2011-2012
§ R - e SW RoxgUR\.concept study corridor % S Hﬁﬁ,?n,T;f{,'°1\3{fﬂ‘£§S_‘fﬂ;ﬂ,?(?,usr'yc’f Genesee, 17,000 N. of
N < IVIIIA. ) 2| 96THST * Metro conceptual planning study for Delridge completed
in 2009 (see inset for BAT lane concept).
SW 100TH ST = * A planning-level engineering study is recommended to Funding should be
Z * FXiStng diesel bus corridor; no electrification is evglllj)ateé)elgefité of Blé\'(l)'olgnesﬁ(as plroposed irr: tkr;edMetro stuﬁy) identified to complete
- planne: and bus bulbs. Given traffic volumes, a hybrid approac i ts b d
* Stop consolidation planned as part of RapidRide may be desirable, with bus bulbs in the southern portion of ggg{g\éecmﬂnswitsym N
0 05 1 = C-Line implementation (2012) Delridge and BAT lanes in the northern portion of Delridge.
. SW 106TH ST s * Fiber is installed along the corridor and signal * Metro currently leading implementation of Route 120
I Miles = systems have been upgraded to support TSP, except corridor improvements. Funding is limited to TSP, signal ) 0 05 1
5 on Fauntleroy between Morgan and ferry terminal modification, bus lanes, and channelization. Y, To Burien TC 1 Miles

Potential improvements and recommendations are conceptual in nature. Implementation of priority bus corridors would require more
detailed evaluation/analysis of current conditions, coordination between SDOT and partner agencies, and community involvement.
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Corridor 3: Othello — U-District via Beacon Ave, 12th Ave, and Broadway Corridor 4: Mount Baker — Downtown via Rainier Ave

. . R N - ) - Neighborhoods Served: Key Improvements
Corridor Length: 10.4 miles x NE4STST Corridor Length: 2.7 miles ; ) ,
k- A «  Central Area (West) « TSP (requires fiber installation)
Key Connections: PR )/ [ Gluate tumaround. Key Connections: . Downtown (East) «  Electrification on 12th Avenue
«  University Link station (planned) ) : extentofcorridor +  King Street Hub «  Beacon Hill « BusBulbs
«  Capitol Hill Link station (planned) I +  East Link Rainier station (planned) «  Othello «  Station Upgrades
. Jzéckson Séreeﬁ: c%nnections to Cor- ’l «  Mount Baker TC / Link station
ridor 4 and other bus routes 520
. Beacéln Hill Link station | |\ Wbdchay st Lak
E ake
«  Othello Link station g = ooy
e f Stop consolidation completed]
Neighborhoods Served: g g
«  University District § R o
«  Capitol Hill T
. Central District (West) =TSP Crranswt—activated left turn signal phasesj
. Downtown (East) £
- Beacon Hil Sr{ Flctdication requredon th |
o Wi
« Rainier Beach Westla{iHub g | =
’ s : Through-route corridor to north]\ Existing Transit
Typical 3-lane sections on 12th with parking and [
Key Improvements Existing Transit VGYL{)eI \angs. Existigé {ight—_ium Ia_\r/gvt‘es a?ld ctlur . ] ejtoldueenianne —— Bus Routes
TSP (requires fiber installation) —— Bus Routes SEEOE Y elra:s'Wpr;” yoppo e : QST == LinkLight Ral
. . . . . % ake Washington & ] TSP currently installed at Rainier
. Electrification on 12th Avenue == Link Light Rail @ B s ajor transfer connection z . ' 5 e (N ey S j . .
. Bus Bulbs 'S __ and future rail connection = King St.’ =T Ceniral Daily Boardings (Fall 2009)
, Daily Boardings (Fall 2009) | . €] [y g ‘\E\ g| “EMTEl | and Bus Stop Status
. Station Upgrades and Bus Stop Status gt i iEzth/Jackson (NB); legacy system] %’ ?ﬂu’ - S| District e O-50
e 0-50 ° e N = b DEARRO Eond};ct ;tu_tgy of}glternfativ& ® 51-100
_ ransit priority options ror
® 51-100 OO e s S N P \@ Rainier?focus)éd ’())n Jackson . 100 or more
‘ 100 or more L, A A e and Dearborn intersections, )
oo v and 190 ramps. )| @ Toward City Center
Northboun < ;
: Southbound 2 = 0 0.25 0.5 S ROYAL BROUGHAMWAY @ Away from City Center
® E = Miles S\UDKINS §T () Proposed New Stop
Proposed New Stop =
5 Mt Baker TC : Proposed Stop Closure
roposed Stop Closure S ATLANFIC ST} X Stop Closed
X Stop Closed T © = H
- . * Conduct study of transit priority alternatives Existing Signals
Existing Signals “ for Rainier between I-go and Jackson .
SDOT Full Signal £ * Existing electric trolley bus corridor !EE SDOT Full Signal
ull Signal = S GENESEE ST * Fiber installation planned for 2013 Existing bidirectional queue .
& WSDOT Signal 2 - * Stop consolidation was completed for Metro jumps could be improved, e.g., iEE WSDOT Signal
12 g Route 7in 2009 ) » shoLs signal phase at EB off-ramp .
m Half Sienal = * Existing planned projects from Rainier TPCI ATE ST ) ] Half Signal
gl 2 Project List, 1/2010 ) I-90 trail connection .
Mid-Block Cross Walk * Assumes service restructuring @ s Mid-Block Cross Walk
w > -
w << =
z = =
dor Al e Corridor Alignment s ° E
e Corridor Alignment 5 A . ) “ S COLLEGE =
o g ' . fg&!g ludviequiedicy == ST Link Light Rail / Stations - "
== ST Link Light Rail / Stations options beyond MLK KCM Bus Routes AL Beacon Hill x
— KCM Bus Routes x
. Planned or Potential Improvements 6 k . £
Planned or Potential Improvements %4/ Bus Bulbs S LANDER ST - w
) . U [ A R« N Y S | A S G M PP~ e S B~ 5
-Brus B?'gs | Priori Transit Signal Priority
ransit signa I’IOI’I’[y o * A major service restructuring O Upgrade to Full Station Q S MCCLELLAN ST
O Upgrade to Full Station would be required. SFORESTST | [l S~ | N\ e
* A gap in wire on 12th must be filled ¥ Quevedumplanes | [ | TEmm—— | .
* Queue Jump Lanes t aﬁow existing electric trolley buses aam S Al A RAT a4 LT g
axxm Transit Only or BAT Lane to operate along the full corridor as Transit Only or BAT Lane |
y . L | Mount Baker TC
Ui Potential Stop Consolidation DR ipport TSP is not installed “ZZ77 Potenttial Stop Consolidation
r-=—n . on the corridor. N i
i __ i Key Connection * Stop consolidation was completed L Key Connection Queue jump signal M t Bak
O Planned/Programmed Project 0 0.5 1 for Metro Routes 36 and 49 in 2010. O PIanned/Programmed Project phase planned with QuRt GaKer
anne: ogra e ojec 1 Mile T fiber installation (2013)

Potential improvements and recommendations are conceptual in nature. Implementation of priority bus corridors would require more
detailed evaluation/analysis of current conditions, coordination between SDOT and partner agencies, and community involvement.
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Corridor 5: Rainier Valley — U-District via Rainier Ave and 23rd Ave

Evaluate turnaround options and norther
extent of corridor.

n]\

Corridor 7: Queen Anne — South Lake Union — Capitol Hill via Denny

Neighborhoods Served:
« Queen Anne

Corridor Length: 5.0 miles

Key Improvements
TSP (requires fiber installation)
Electrification

A corridor profile for Corridor 6
can be found in the HCT section

3-20 Corridors

Potential improvements and recommendations are conceptual in nature. Implementation of priority bus corridors would require more
detailed evaluation/analysis of current conditions, coordination between SDOT and partner agencies, and community involvement.

Corridor Length: 9.6 miles
Key Connections: }’ P e [T Key Connections: _ «  South Lake Union .
«  University Link station (planned) _ L O Ll Ol +  Direct routing to Magnolia urban «  Capitol Hill
) : I 1 = village or transfer connections
o Colmelelr B (eslsei) ‘ I North-south transfer opportuni
e =\z/Zll8 % * North- ”
« EastLink Rainier station (pllanned) | \2(E B\ Lake ties along Denny
- = 2 i . . . .
» Mount Baker TC/ Link station & =|Queen Anne &| Union «  Capitol Hill Link station (planned)
« Rainier Beach Link station and Corridor 3 cross-town line
. « Corridors 5 (cross-town) and 6
Neighborhoods Served: N (Madison)at 23rd Ave
. UI’]IVGI’SIty District //%, E MercersT Typical 4-lane sections on
. Cap|tol Hill N & = 24th with in-line stops.
«  Central District A N T |
. onsiaer moairying signals
. Rainier Val Iey 0 0.5 1 ’»4 ] ' | Central along 23rd Ave to remove
— VeS| Jek | District, \cP-phase operation
Key Improvements Wostk ik %
. TSP (requires fiber installation) w derry st Add ellectric widre(to ﬁll_ltws) — :
; ; . E| = gaps along 23rd (1.5 miles): e -
° Electrification on 23rd Avenue Elliott Bav g & . Clherry to JOhbﬂ \ ! W BERTONA ST * Recommend a corridor study to analyze e Corridor Alignment Existing Transit
«  Bus bulbs (currently planned for south /* Metro and SDOT have applied @ 2 (P 9 | I p transit priority options for Denny i Opti  BLs Rout
portion of corridor for a grant to fill gaps in wire to k C\ o~ . Dossibl m * Existing diesel bus corridor, proposed = mm Routing Options us routes
5 allow existing electric trolley buses i R WDR Nty turr;aroqn g for conversion to electric trolley === ST Link Light Rail / Stati == Link Light Rail
- Station Upgrades to operate ajong the full corridor = g § Y Lngtéon ° thl?ns (electrification required on Denny and Elliott/15th) ink Light Rail / Stations g
as proposed 5 S el T would be required. Stop | | *Fiper is not installed on the corridor. ——— KCM Bus Routes . .
» Fibe installation planned for 2013 § ake Washington L?;%%agéopog far side * Stop consolidation was completed for Daily Boardings (Fall 2009)
* Stop consolidation was = . i i ;
complcted for Metro Route 48 T e ks B T Planned or Potential Improvements | and Bus Stop Status
(boardin%s symbols may not =l Extend BAT lanes * Prioritize improvements to follow completion Bus Bulbs e O-50
Eeﬂe_ct_ allclosures) ~ | F TR L L SO eeeosooos o 3 sF north of Gilman of SR 99 Project. o e | Priori ]
RExsting planned projects from 190/ < (both sides) = Transit Signal Priority ® 51-100 i
ainier roject List, /2010 :
\J Assumes service restructuring : T g g Upgrade to Full Station | . 100 or more
Transfer improvements needed p = 2 Queue Jump Lanes ¥
e Corridor Alignment (for downtown-bound passengers] M gnOIla e § % o Transit Only or BAT Lane o West/Northbound
2’ 2 T P i idati East/Southbound
=O= STLink Light Rail / Stations it Baker TC % 5 Potential Stop Consolidation 5 > / A New St
— KCM Bus Routes . d A W MCGRAW ST - i1 Key Cpnngctlon 7 roposed New >top
Planned or Potential Improvements ‘ i Mount { [ ] Electrification Proposed Stop Closure
Bus Bulbs ' Bak ° = O Planned/Programmed Project X Stop Closed
Transit Signal Priority B = paKer g| Queen Existing Signals
O Upgrade to Full Station ¢acon S GENESEE ST = = Anne iﬁE gDOgTF I Sioal
I © ull S1Ighal
* Queug Jump Lanes e e S Recommend routing this corridor to Magnolia ) g
D Transit Only or BAT Lane 6 lstlilng Magnolri]a Bridge (W. Gadrfzjeld|5t) insteadhof FPPT=— iﬁE WSDOT Signal
aie] i idati ollowing 15th Ave W, to avoid duplication wit ransit lane on )
2% Potential Stop Consolidation " Corridor 10 (RapidRide D-Line). Electrification Denny at Yale. This would Half Signal
T Kev G i LEsT would be required. require closure of or alternate
L1 reyLonnection . = || access to the Yale ramp to SB I-5. Mid-Block Cross Walk
1 Electrification s = =| Y| Project 1(Option 1B) developed
) w w | = || for the Urban Mobility Plan in 2008
O Planned/Programmed Project N = z & | \analyzes design options for Denny. . -
- 2L I8 | (F Ul station planned 5| 2 = Capjfol Hill
L . ull station planne =
Existing Transit o . MW&,)C WOLMPIGPLI = S )54 EALOHAST
—— BusRoutes == Link Light Rail Al Lot E N - VALLEY S Identify |
on 15th and Elliot entify layover
Daily Boardings (Fall 2009) and Bus Stops ;”njiﬁc,%j?fgi':e'tgsjf,ﬂggded MERCER ST =] | ([ocation
® 0-50 ® Northbound = LJ i = z|& w w > w w L
® 51-100 @ Southbound (Schedu\ed to close in 2012 \ = g E: ;z E %t ;3: 2 ;E( =
BB T w S &> [=]
@ coormore W) Proposed New Stop - Scheduled to close in 2011. £ ® 5 = = S| S = @ &
® Stop Closed €9 Proposed Stop Cl Veri z N AN 100 [ 5 S 2 = o RN
op Close roposed Stop Closure tumayround ?\;1 open at W Thomas St o 09§ £ Q . S0 “BEX - -
Existing Signals options : ol .8 U DENVBITAY b\ @ Al O RN [
$E SDOT Full Signal $E WsDOT Signal Rainier Beach 0 0.25 05 Z N < w Scheduled to close in 2011
w .
i id-| Extend existing wires on Rainier to : - R 2 A = A new stop is planned to
@ Half Signal Mid-Block Cross Walk [Rainier Beach gStation (on Henderson) I ] Miles Full station planned /2()94/6\ < N S\/ % open at 12th Ave E.
- N SAR E PINE ST - T |



Corridor 9: Aurora Village - Downtown via Aurora Avenue

Corridor Length: 8.2 miles (within Seattle)

Key Connections:
« Aurora Village TC (outside of Seattle)
o Corridor 10 at 105th Street
o Corridor 14 at 85th Street
o Corridor 13 at 45th Street
o Westlake Hub

Neighborhoods Served:

- Bitter Lake and Greenwood (west)
and Northgate (east)

« Phinney Ridge and Fremont (west)
and Green Lake and Wallingford
(east)

« Queen Anne
« South Lake Union
« Downtown

Key Improvements
« TSP (fiber is already installed)
- BAT lanes
« RapidRide station upgrades

e Corridor Alignment
=== ST Link Light Rail / Stations e -

N145TH SL= e

t

o Aurdra TC
\ NE 145TH ST

=( Existing northbound BAT Lanesj

MERIDIAN AVE N

KCM Bus Routes =\ (appox N. of 115th)
Rapid Ride (2013) N135T 2 ; " g
E-Line @ Staton O Stops R : g =
Planned or Potential Improvements i 1725 M Federal grant funding secured to
Bus Bulbs @S upgrade RapidRide stops with
Transit Signal Priority £ offboard fare payment. Ay
O Upgrade to Full Station ,/

¥ Queue Jump Lanes
D Transit Only or BAT Lane
Potential Stop Consolidation

__ | Key Connection

O Planned/Programmed Project

-
L

8TH AVENW

NW 85TH ST
Crown Hill

Routing and stops for
Rapid Ride E-Line in
this segment to be
determined

24TH AVENW

32ND AVENW

NW 65TH ST

* Analyze transit priority benefits rd
of BAT lanes compared to bus

bulbs and other improvements

* Existing diesel bus corridor, not
proposed for electrification

NW MARKET $T

* Fiber is installed on the corridor Pedestrian -~
* Stop consolidation planned for improvements| = H
Route 358 and/or as part of needed = 1

RapidRide E-Line implementation 3 -4 -

(2013) = L g .
- g 2 Na3RD ST H
= 2 H

Existing Transit = Z, ] =

R “remont | H =

Bus Routes
W =
=

== Link Light Ralil

Daily Boardings (Fall 2009)
and Bus Stop Status
e O-50
® 51-100
‘ 100 or more
@ Toward City Center
@ Away from City Center
) Proposed New Stop
Proposed Stop Closure
X Stop Closed

VUSST £

11TH

W RAYE ST

W MCGRAW S

=
= BOSTON STq
-
s

=
o
H
=
=
=
5

Queen Anne
W GALER ST

QUEEN ANNE AVEN

%
»

Existing Signals

SDOT Full Signal
WSDOT Signal N
Half Signal
Mid-Block Cross Walk | 0.5 1

&

EESE

o || NE NORTHGATE VAY NE 110TH ST
.
Northgate TC
OJ
5
| Northgate
!
- 4 ‘ NE95TH ST
Pedestrian
qTH ST improvements
(crossing) needed
pTH ST =
L LBOTH ST
Mapte-Leaf
§75TH ST NE75TH ST
=
5
Green "_ ;E—(
Lake O 5] NEGSTH ST
! w
' H
! E
=
NEEHST | X 3
N NE 55TH ST
i

Aurora Bridge to Denny

NE0THSI BAT Lanes. Designed from
(partially funded)

N 45TH ST

O University
X District

Walligforgl g
Y, N
4’@/ \
&
O
N
y
.
:
7
,
)
Lake o,
Union ¢ 4&((

Routing and design to
be resolved consistent
with SR 99 Project
planning for North
Portal area

&
N
5

AVEE

=

32ND AVEE

BAT lanes recently implemented
AY[ on Wall and Battery Streets

L weéntral
Westlake:Hub f EPINE ST District
’ EUNION ST

Corridor 10: Northgate - Ballard — Downtown via Northgate Way, Holman Road, and 15th Avenue

Corridor Length: 10.7 miles

Key Connections:
e Northgate TC
o Corridor 14 at 85th Street
o Corridor 13 at 45th Street
o  Corridor 7 at Denny Way
o Westlake Hub

Neighborhoods Served:
« Northgate
- Bitter Lake/Greenwood/Crown Hill
. Ballard
« Queen Anne/Interbay
« Downtown

Key Improvements
o TSP (fiber is already installed)

« Busbulbs
«  BAT lanes (extend existing) and
queue jumps

« Rapid Ride station upgrades

3TH AVE

Corridor profiles for Corridors 8 and 11
can be found in the HCT section

payment

Current planned stop
and terminus

NW T00TH ST

NW 96TH ST

North Beach |-
B
g
NwasTHST - Ji
TSP;E & M

Crown . &

H:QQB.B&’ ‘B

BB @458
TSP ol
ik gl
fi:
Tsp

Ballard -3

¥

28TH AVENW

32ND AVENW

24TH AVENW
8TH AVE NW

-

i

(X
WWAV NW
]
Consider queue jump

options to provide transit
priority for bridge

W EMERSON Sl
%
\ wpe

\

D AVEW

WIDRAVUS ST &

Magnolia

Extend BAT lanes
between Gilman and
Ballard Bridge (both
sides)

BAT lanes added
on 15th and Elliott
in 2008; Fiber is installed
and signal cabinets
upgraded.

Extend RapidRide to
Northgate, with full
stations ge,g,, offboard

NW 80THIST

NW 75THST

NW 70TH ST

' INW MARKET ST

Proposed new stations g ﬁf
on Northgate extension
Gréeenwood

Relocate northbound
stop to Holman in
conjunction with
extension to Northgate,
and provide pedestrian
improvements

N80TH ST

GREENWOOD AVE N

@ st sT

PHINNEY AVE N

AURORA AVE N

£ N46TH ST
Fremont ¥
/(/(5;504/

3RD AVEW

N 115TH ST

m £ oG WAy
' Lake
City

s W
3 .@ @\D\ANAVEN

15TH AVENE

G £

&
Y NE

o =
* Diesel bus corridor; not proposed for electrification
* Fiber is installed along the corridor
* Stop consolidation is planned for Metro Route 15
and was completed for Routes 18 and 75 in 2010
(boardings symbols may not reflect all closures)
* Additional stop consolidation/improvements may
occur as part of RapidRide D-Line implementation
(2012) and/or Ballard-Uptown TPCI Project )

AURORA AVE N

STONE WAYN,

e Corridor Alignment

== ST Link Light Rail / Stations
—— KCM Bus Routes

Rapid Ride (2012)

D-Line @ Station O Stops

Planned or Potential Improvements
Bus Bulbs
Transit Signal Priority
O Upgrade to Full Station
¥ Queue Jump Lanes
o Transit Only or BAT Lane
[/ Potential Stop Consolidation

-

{__ 1 Key Connection
O Planned/Programmed Project

v T
Existing Transit
—— BusRoutes
== Link Light Rail
Daily Boardings (Fall 2009)
and Bus Stop Status
e 0-50
® 51-100
. 100 or more
@ Toward City Center
@ Away from City Center
(N) Proposed New Stop
Stop Closure (2012)
X Stop Closed

N34TH ST

Lake
Union

=
=
A

FAIRVIEW SVEN
EASTLAKE AVEE

WESTEAKERYE N

Existing Signals

SDOT Full Signal
WSDOQOT Signal
Half Signal
Mid-Block Cross Walk

4,
4,
}f/

75

Westlak

3
J

EE&&

Potential improvements and recommendations are conceptual in nature. Implementation of priority bus corridors would require more
detailed evaluation/analysis of current conditions, coordination between SDOT and partner agencies, and community involvement.
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Corridor 12: Lake City — Northgate — U District via Northgate Way and sth Avenue

Corridor 13: Ballard — U-District — Laurelhurst via Market and 45th Streets

[ -
Corridor Length: 7.7 miles e Corridor Alignment NE skt j [Renmore Corridor Length: 5.4 miles Ne'gh?’”'mgds senved: Key Im%rgvgrgents led)
. allar . Iper Is instalie
: . == ST Link Light Rail / Stations : q . . .
Key Connections: KCMEB i . / A ] Key Connections: - Phinney Ridge, Fremont, Wallingford «  Busbulbs
. Northg)ate Transit Center (future Link LS outes «  HCT Corridor 11 at 24th Ave NW . University District .« Station upgrades
;tatlon S e e PInegorBPoltbentlal Improvements @%”Ji}%%é'@guc'gn?&ete : «  Bus Corridor 10 at 15th Ave NW
. ooseve N ation (tuture) an us Bulbs i i
e . ts beyond « Bus Corridors 15 at Phinne
bus Corridor 14 at NE 65th Street Transit Signal Priority Senttle Cty Limite " * Bus Corridor gt Aurora y
' L]
. Brooklyn Link Station (future) and bus O Upgrade to Full Station = dor 9 :
Corridor 13 at NE 45th Street ¥ Queue Jump Lanes S | . HCT%O;I;:%O{ %nagl'?eBLlJJSDiCs?cﬁirclgors
« HCT Corridor 8 (Downtown via East- Xm0 Transit Only or BAT Lane R 3512 4
lake) along 11th/Roosevelt 1777/ Potential Stop Consolidation .
« Bus Corridors 3 and 5 in University { __ 1 Key Connection NE 125TH ST 4
District O Planned/Programmed Project
Neighborhoods Served: z 7 W ake-Gity Ci s oo cing
. Lake City 1 7 Tsp| legacy system
« Northgate : g ,I ‘: W& 115TH 5T 2
= 2
. Ropsevglt - 1 H @l NOR cr 1 ' i . — 2,
o University District 1 = - Of El i i , \Kﬁ Z N
N10STHST : Nortfeatoral G 3 ; ortgaﬁa Z. .
= Northgate* - N NE
Key Im_?;gv?r;ents | talled al Lak — s = g 5 HTSP 1S5 5thh ve NE hasatlzplcal 2-lane section Y [THST
urther analysis neede ' with on-street parkin N
) Cit \(/\/ae)r 's only installed along Lake of alignment options at ox Z| - : ™ N\ Maple Leaf Wedgewood
y y Northgate TC, includin, i ,‘H; &) ) N NE 70TH ST
. Bus bulbs connection with Corridor 10 " 2 ? = 8oth St has a 2-lane section with lard \
N StOp consolidation Grieenwood E ! i" 2 NEOSTH on -street parking on the south side only (\/erify turnaround options ?a ar NW 65TH ST é .
Existing Transit :,1‘:‘; S = z - =] = _ . NE 65TH ST
xisting Transi 2 = w
Existing Irer e f ; i Rl : 2 z| & i £ .
us Routes = ¥ 2 S = z z| uw = 2/ Green Lake w N E 2 i
. . . 2 = T - I = < < = 5 m
(O= Link Light Rail “ © ggggﬁg ?gsclxyn?rsngfwgé%tggng S S S SfS % 2 g é — :>(" o :. Additional study needed between I-5 and 15th Ave
Daily Boardings (Fall 2009) i , | Lake City Way/8oth/Roosevelt e o , - N MORKETSD o £ 2 2 Pro?r‘]%'t d s wm - 4 to identify feasible priority measures
i’ S : ‘ la’ i ] a = e o | S B z (X MCcoTiior
and Bus Stop Status b S| | [ Consiler transitactiated " XX Q ) ® B w | Walingford | = =R |(NB efrtum pocketon 15th at 4sth
e O-50 ' dpie gnal p ewood 5 ‘ . = m, 8§ || being converted to transit- only @
. 51 00 = O(((\ TSP TS? [\g& TSP kTSP / : U t D t t
. 100 or more sp) = - NEZSTHST (Intersection study is completej 7%\4/ oo e~ r‘ b B E niversi y VIS ric
TsP = % - =
@ Northbound = 11th and Roosevelt typically have three ’ ,‘ 5T z o ® ® /\EASTHSP ° .
g -way travel | th of NE 75th il cF B R NE45TH ST
@ Southbound . e way ravelanes South of NE Toth, < Eremont @ 000 o > il o @'i'
%

d §  Cuin: . . o ®
® Proposed New Stop NfSTH ST = NESTH ST outside of the peak period and on-street Existing electric Trolley Bus corridor, except for NE 45th east of

TH“ s

parking on the left side of the street. 15th Ave NE, where electrification is proposed

Ilmgfo

FREMONT AV
E‘ .
L

q | o R e e e o T? be (Iéonswdered after Ia\nk opeps.
Proposed Stop Closure e iber is installed on the corridor ) Electrification is required east o
P P = BAT Lanes (Peak Periods) are assumed for planning * Stop consolidation is expected for Metro Route 44 in 2011 N 40TH ST 15th Ave NE. NE 45th Viaduct can
X Stop Closed 3 purposes, however recommend planning-level engineering * Projects include improvements planned and/or currently |y 397H ST support wires.
o . q7sP analysis of priority options for 11th and Roosevelt, e.g, being constructed as part of the NW Market / 45th TPCl initiative Study -5 ramp
Existing Signals N S6TH ST comparing BAT lanes to bus bulbs - 367/‘/87 occugancy D
: S NESSTHST S o i i to reduce GP 15th Ave NE is served by Corridor
SDOT Full Signal o - 3 Corridor Alignment congestion 1§§7d 14) (asmeubas ﬁoyrﬂd%rs s
: w5 = - f i i i ieti i and/or 5). When both 13 and 14 are
$E wsDOT Signal . | ok University| £ . == ST Link Light Rail / Stations EX|st|ngB TraF?srct gt el Cometed Coridor 13 oLl Serie
: w| INES = = — E— usRoutes == Li | | NE 45th, while Corridor 14 serves
& Half Signal £ S District g z KCM Bus Routes 15th Ave NE.
Mid-Block Cross Walk = & Planned or Potential Improvements Daily Boardings (Fall 2009) and Bus Stops
g Bus Bulbs ® 0-50 @ Eastbound (to U-District) W
Fremont Wallinaford NEAST ST Transit Signal Priority ® 51-100 @ Westbound (to Ballard) Y
naqrist  V¥allingror i W
waornst N 9 * Existing diesel bus corridor; not proposed for o Upgrade to Full Station . 100 or more ® Proposed New StOp = N
’ ST elecbtriﬁcaticfn lled on the Lak * Queue Jump Lanes X Stop Closed Proposed Stop Closure 5
36, * Fiber is only installed on the Lake City Way aam ; (2]
sy portion of the corridor; a legacy TSP system is Tran5|t.OnIy or BAT Lane ) ]
" gssig 5 consolidation was completed on V.77/7 Potential Stop Consolidation Existing Signals
N35THST, | W fe—t i ) )
0 0. 1 . e panned for Routes 66 and 67, (27 Key Connection | $ SDOTFuISignal $E WSDOT Signal 0 025 05
S MIES (e myover Capacj/'ity ; O Planned/Programmed Project B Half Signal [R] Mid-Block Cross Walk ) Miles
] {/

A corridor profile for Corridor 11 Potential improvements and recommendations are conceptual in nature. Implementation of priority bus corridors would require more
can be found in the HCT section

detailed evaluation/analysis of current conditions, coordination between SDOT and partner agencies, and community involvement.
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Corridor 14: Crown Hill - Greenlake — U District via NE 85th Street and 15th Avenue NW

Key Improvements
TSP (fiber is not installed)
Bub Bulbs

Electrification

Corridor Length: 6.6 miles

Key Connections:
o Corridor 11 (15th Ave NW)
o Corridor 15 (Greenwood)
« Corridor g (Aurora)

« Corridosr 3
sity DIStI’ICtS

Neighborhoods Served:
«  Crown Hill / North Beach
o Greenwood
o Green Lake
«  University District

5, 8, and 12 (Univer-

77/ Potential Stop Consolidation
[ __ 1 Key Connection
O Planned/Programmed Project

| Existing Signals
$E SDOTFullSignal §E WSDOT Signal
& Half Signal Mid-Block Cross Walk

T T I
P P = Further analysis required Pl
orth Beach Gréenwood w || of multiple routing options Z
- 85TH S N i < = E. of Aurora through Green <
© W Lake, including transit priority z
s 70! 2 = and electrification considerations/ |z
=/ i 4 [©) = m
2 o« Crown Hill B & - B z
NW 80TH ST w <Z’: < L
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Corridor 15: Phinney Ridge — Greenwood - Broadview

Corridor Length: 9.1 miles (within Seattle)

Key Connections:

o Shoreline Community College and/or
Aurora Village TC

o Corridor 10 at 105th Street
« Corridor 14 at 85th Street
« Corridor 13 at 45th Street
«  Westlake Hub

Neighborhoods Served:

« Broadview, Bitter Lake, and
Greenwood

«  Phinney Ridge and Fremont
« Queen Anne and Westlake
e South Lake Union

« Downtown

Key Improvements
« BusBulbs
o TSP (fiber installation required)
o Station Upgrades

To Shoreline CC

&
o

——

Multiple termination options: Existing
Metro Route 5 serves Shoreline
Community College. A connection to
Aurora TC could also be considered.

Funding should be identified to complete
improvements beyond Seattle city limits.
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* Fiber is not installed on the corridor

\*Stop consolidation was completed in 2004-2005
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Potential improvements and recommendations are conceptual in nature. Implementation of priority bus corridors would require more
detailed evaluation/analysis of current conditions, coordination between SDOT and partner agencies, and community involvement.
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PRIORITY BUS CORRIDOR EVALUATION RESULTS

Figure 3-13 summarizes the evaluation results for the priority bus corridors.

FIGURE 3-13 PRIORITY BUS CORRIDOR EVALUATION RESULTS AND KEY IMPROVEMENTS/ACTIONS

Productivity

Travel Time Net GhG

Capital

Capital Costs

. . 2030 Weekday P ; . . .
Corridor Description Riders Net New Riders (2{?;2'5::1;3;3 Costs® per Mile Improvement* Reduction® Key Capital Improvements and/or Implementation Actions
West Seattle - Downtown . ¢ « Transit lanes on West Seattle Bridge (not included in cost or travel time improvement)
via Fauntleroy/California ﬁ ’ ﬁ f A $ < D) 0 e and Alaskan Way limited access roadway and SoDo surface streets
1 1§ i R * BAT lanes
upt06,600 | upto1,900 | upto40 $3.6 million | $0.3 million 16% 400 MtCO2e * Upgrade RapidRide stops to full stations, e.g, with offboard payment
Burien TC - Downtown : . « Transit lanes on West Seattle Bridge (not included in cost or travel time improvement)
via Delridge i i i f f f‘ f‘ : $ & DX b and Alaskan Way limited access roadway and SoDo surface streets
2 | | WO e « Stop consolidation for Metro Route 120 (planned for 2011-2012)
up to 7,900 upto 2,300 upto 70 $5.2 million $0.7 million 20% 340 MT CO2e * Further evaluation of BAT lanes vs. bus bulbs, or a hybrid approach
Othello - U-District . « Evaluation of turnaround options at north and south ends of the corridor
via Beacon Ave and £t 'Y AAA $$$$ $$ O N s « Electrification needed on 12th Ave and NE 11th/Roosevelt N. of Campus Pkwy
3 Broadway il i W « TSP and bus bulbs (some existing) on 12th, a new transit street
upt0 11,100 | upt03,900  [upto60 $20.0 million | $1.9 million 15% 820 MtC02e * Key connections at several Link stations
Mount Baker - : AAAAA ‘ < * Through-route corridor to north, e.g. to Queen Anne
4 Downtown via Rainier ﬁ i ? *ﬁ i s DR S S D o * Existing planned improvements on Rainier and Jackson
Ave I I L L * Conduct study of priority options for Rainier south of Jackson
upto 11,000 | upto5,700 up to 100 $0.7 million $0.3 million 13% 310 mtco2e
Rainier Valley - U-District - . . * Electrification needed to fill two gaps on 23rd and to connect Rainier to Rainier
via Rainier Ave and 23rd ﬁ ﬁ i i f AAAJ SSSSS $$¢ N shlmyad Beach Link station
5 aani nn M AR ) ot ; o
Ave It i It If W * Existing planned improvements on Rainier
upto 17,200 |upto3,600 |upto70 $24.8 million | $2.6 million 19% 700 MtC02e * TSP on 24th Ave
Queen Anne/Magnolia : * Consider through-routing to Magnolia using Magnolia Bridge, to avoid duplication
- South Lake Union - f11 f 41 AAAA | $858$$S %%%% DR | = with Corridor 10 (RapicRide D-Line)
Capitol Hill via Denny It 14 It It wnn s S o * Recommend corridor study to analyze transit priority options for Denny
upto 14,700 |upto4,200 | upto 80 $38.6 million | $7.7 million 22% 1,710 Mtc02e * Electrification on Denny and Elliott/15th
Aurora Village to * Upgrade RapidRide stops to full stations (grant funding already secured)
> | A A A A § = = adimyas : ; . i ,
Downtown via SR 99 ﬁ ﬁ ? ﬁ ﬁ DG ¢ ¢ OO Sy * BAT lanes, already designed from Aurora Bridge to Denny; evaluate priority benefits
9 i i LI U relative to bus bulbs and other improvements
upto 12,400 | upto 3,900 upto 80 $1.0 million $0.1 million 18% 650 MtCO2e * Routing/design of southern extent consistent with SR 99 Project for North Portal
Northgate - Ballard : | * Extend RapidRide to Northgate with full stations
- Downtown ﬁ i i ? ﬁ ﬁ f A f f a S g N ~fmydh * TSP with queue jumps at key congested intersections
10 i i1 C « Consider queue jump options for Ballard Bridge
up to 16,900 | upto 4,400 upto 70 $4.2 million $0.5 million 12% 810 MtC02e
Lake City - Northgate - : A A | » Peak period BAT lanes on 11th/Roosevelt couplet, bus bulbs on 5th Ave, and TSP on
U District ﬁ i G $ $ NN ~ Northgate Way/Lake City Way
12 If I n « Further analysis of alignment options at Northgate TC
upto 4,600 | upto 1,300 |upto40 $5.1 million | $0.7 million 20% 200 MtC02e * Identify funding to complete improvements outside of Seattle city limits
Ballard - U District - : AAAA * Existing planned improvements on Market/45th and Roosevelt/ 11th couplet (bus
Laurelhurst via Market St i i ﬂ DG $S$S $88 O (T = bulbs, TSP, bus lane, etc.)
13 and 45th St i1 i L L » Verify turnaround options on west end and alignment options on east end, including
upto 8,900 | upto 1,400 [upto80 $15.1 million | $2.8 million 20% 150 MtC02e after Link opens and to avoid duplication with Corridor 14
Crown Hill - Greenlake - ‘ R * Electrification needed north of 50th St
U District ﬁ a s RN A %%%%% %gggs DD = » TSP with queue jumps as key congested intersectons
14 i1 1 wwn D Gy « Existing planned improvements south of 50th
up to 7,400 up to 1,100 up to 60 $57.0 million | $8.6 million 19% 1,150 MtC02e
Phinney Ridge - AAA - » Multiple termination options on north end
Greenwood - Broadview | 1 { 1t AEOE $$ $ NS o « Identify funding to complete improvements outside of Seattle city limits
15 i i W « TSP and Bus Bulbs on Greenwood
upto 9,600 up to 2,300 up to 60 $9.3 million $1.0 million 18% 420 MtCO2e * Routing/design of southern extent consistent with SR 99 Project for North Portal

Notes: All metrics are for corridor extent within Seattle city limits. ' Relative to current ridership levels. 2 Productivity is 2030 Weekday Riders per Revenue Hour, 3 Does not include
planned/programmed improvements or vehicle costs. 4Estimated end-to-end travel time savings from caeital improvements (including planned/programmed, such as RapidRide),
relative to existing bus service. s GhG emissions savings from reduced VMT (~%%5) and from transit (*%
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7; e.g., electric trolley buses replacing diesel buses).

Bus Corridor Metrics and Methodology Notes

The following metrics were evaluated for each of the priority
bus corridors.

« 2030 Weekday Ridership: Estimated from Fall 2009
stop/route-level boardings assigned to each corridor.

« Net New Riders:

— 2030 estimate of potential ridership - current
(2009) ridership estimate for the corridor.

o Productivity: Efficiency with which provided transit
capacity is utilized.

— Productivity = weekday ridership / weekday revenue
hours.

— Weekday hours of revenue service calculated
through development of corridor specific operating
plan.

« Capital Costs: Cost to implement transit priority improve-
ments, based on typical costs, including allowances for

engineering and contingency costs. Does not include
vehicle costs.

— Capital Costs per Mile = total capital costs / corridor
miles

Travel Time Improvement: Estimated end-to-end time
savings per identified capital or other efficiency improve-
ment (including both potential and currently planned and
funded improvements). Unit travel times savings was
based on local SDOT or King County Metro experience.
If local estimates were not available, industry-standard
estimates were applied.

Greenhouse Gas Reduction: Annual reduction in GhG
equivalents from reduced VMT and net change in transit
emissions (see HCT results for methodology details)

The conceptual operating plans developed to calculate these
metrics assumed the following minimum headways over a
service span of 5 a.m. to 1 a.m. (20 hours), which approxi-
mately correspond to RapidRide service levels. The operating
plans were limited to the corridor as evaluated in the TMP
and to service within Seattle.

Peak 10 15
Off-Peak 15 15
Late Evening 30 30

Additional detail on methodology is provided in Appendix B.




CENTER CITY PRIORITY CORRIDORS

CENTER CITY CONDITIONS AND CHALLENGES

When the City developed the Center City Circulation Report in
2003, the Center City area was growing despite a recession. The
City was faced with challenges of accommodating many more
jobs and residents with the existing and constrained set of trans-
portation facilities. Much of the growth predicted has occurred,
yet transit service levels are generally unimproved (with the
exception of Central Link). In particular, areas such as South Lake
Union have seen tremendous growth, but few improvements in
regional transit connectivity. One local success is rapidly increas-
ing ridership on the South Lake Union Streetcar (see sidebar). The
Denny Triangle, Downtown Commercial Core, South Downtown,
and South Lake Union are targeted for continued high levels of
employment growth. Significant residential growth is expected in
Belltown, Denny Triangle, First Hill, and South Lake Union. Now in
another recession period, these neighborhoods are seeing strong
growth, reflecting the fact that even in a recession, downtown
Seattle is a great place to live and do business.

To allow the City to grow, fast, frequent, and reliable transit must
connect the Center City and its neighborhoods. The City must
lead hard tradeoff decisions that prioritize high-capacity and/

or low-impact modes, such as transit and bicycles. Physically, the
City can only accommodate its planned growth through a highly
efficient transportation system with transit as its backbone.

Meeting the expanded travel demand that will accompany growth
planned in downtown is accompanied by many mobility and
access challenges:

o Land use: The Center City is expected to take on roughly
50% of the city’s total population and job growth over the
next 20 years. This is both a challenge and an opportunity
for transit development, since the level of growth demands

a shift away from auto-oriented mobility. This is a fact of
simple reality driven by geometric constraint.

Geography: Seattle’s center resembles an hourglass where
both people and goods funnel through heavily-trafficked
north-south corridors into a narrow downtown core bounded
by Puget Sound, Lake Washington, and I-5. Buses, trucks,
ferry passengers, automobiles, bicyclists, and pedestrians
must cross and enter the Center City at limited bridge and
ferry terminal access points. Steep hills limit transit mode
and vehicle options in the east-west direction.

Right-of-way constraints: Approximately 700 local and
regional buses travel in the north-south direction through
downtown during a single commute peak hour. Bus opera-
tions in Downtown Seattle Transit Tunnel will be increasingly
constrained as tunnel capacity is given over to rail opera-
tions. Dedicating surface right-of-way to transit requires
balancing the needs of all modes, including motor vehicles,
freight, and bicycles.

Transit service quality: Buses are overloaded on a number
of transit corridors despite frequent peak service. Travel
times on cross-town bus routes and connections from
inner-city neighborhoods are among those most impacted by
congestion.

Electric trolley bus network efficiency: The existing
infrastructure investment in a quiet, low-emission transit
mode is a significant asset; however, expanding the system
will require adding wire and restructuring service (including
changes to route interlining).

Wayfinding: The Center City transit network consists of a
wide variety of transit modes, providers, and facilities. Rail
modes include Link and the Seattle Streetcar. Diesel and

SOUTH LAKE UNION STREETCAR
RIDERSHIP GROWTH

Ridership on the South Lake Union Streetcar grew in 2010.
There were over half a million riders in 2010, a 15% increase
over 2009, and 25% greater than ridership in 2008, the first full
year of operation. The gains were driven largely by increased
weekday trips. Average weekday ridership was over 1,800, peak-
ing at over 2,200 in August 2010. The month with the highest
increase over 2009 was November with an increase of 128%.
Significant job gains in the district caused by Amazon expansion
have fueled these increases. South Lake Union businesses have
responded by providing private funding to add peak period runs
on the streetcar.
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trolley buses are operated by Metro, Sound Transit, and
service providers from surrounding counties. Rail and bus
modes are vertically separated between surface streets and
the Transit Tunnel. Transit legibility is challenging and must
be addressed at a system level to optimize service invest-
ments in the Center City.

CENTER CITY SERVICE DESIGN PRINCIPLES

TMP recommendations for Center City transit investments are
based on analysis and principles that make downtown transit easy
to understand and use for both infrequent and regular riders,
including:

« Operate routes on the same street in both directions. If
this is not possible, operate service in a limited set of linear
corridors. Limit turning movements from linear corridors to
make transit service more predictable.

« Avoid running couplet service more than one block apart.

« Operate common service types and destinations on the
same streets and/or at common stops. For example, regional
service on 2nd and 4th Avenues, service to common sectors
of the City (e.g.,, NW Seattle) stop on the same block, etc.

« Develop a strong, high-capacity Center City circulation
system that connects all major multimodal hubs (Westlake,
Colman Dock, and King Street/International District) to
limit the need for regional bus throughput and increase the
usability of regional high capacity transit.

OPTIMIZING KEY
CENTER CITY TRANSIT CORRIDORS

Specific Center City transit enhancements to make transit more
user-friendly and improve operational efficiency are discussed in
several categories and illustrated in Figure 3-14.

3rd Avenue Transit Mall

The following steps would help simplify transit routing through
downtown and would facilitate (though not ensure) the shift of
bus volumes from the Downtown Transit Tunnel to 3rd Avenue.
They would need to be accompanied by strong branding and clear
customer information and signage.

« Eliminate turns where feasible (between Stewart and Yesler)
to create a linear transit mall. This configuration would:

— Allow downtown passengers to board with certainty that
buses would not turn off of 3rd Avenue

— Eliminate conflicts with pedestrians at the city’s highest-
volume pedestrian intersections

« Route all north-south running rapid, frequent, and local
buses serving Seattle on the Transit Mall to the extent
possible; regional services would use 2nd and 4th Avenues as
a north-south transit corridor.

Throughout much of the day, passenger queues to board buses
on 3rd Avenue in the vicinity of Pike and Pine Streets are over-
whelming to through pedestrians. To maintain a vital business

Third Avenue Transit Mall

Image from Nelson\Nygaard
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environment and function effectively for transit passengers,
the 3rd Avenue Transit Mall requires significant investment.
Streetscape studies have been undertaken to revitalize the
corridor, but a more complete, transit-focused study is needed
to develop a coordinated set of improvements that elevate 3rd
Avenue as a centerpiece of Seattle’s public space, an effective
circulation corridor for downtown transit passengers, a hub for
city and regional transit customers, and a great place to work,
shop, and enjoy the city.

Trolley Bus Improvements

Figure 3-14 illustrates proposed Center City improvements to the
Trolley Bus network. These include:

« Denny: Electrify this corridor to provide quiet, zero emis-
sions transit service on one of Metro’s busiest diesel bus
routes. The new wire between 1st and 3rd Avenues would
also have the benefit of allowing more efficient routing of
trolley routes from Queen Anne to downtown via the 3rd
Avenue Transit Mall.

« Madison: Extend wire from 1st Avenue to the Waterfront
to enhance connections to Colman Dock from First Hill/
Capitol Hill.

« Yesler: Add wire on Yesler between 2nd Avenue and gth
Avenue E, and on gth Avenue from Yesler to Jefferson to
reduce turning movements off of 3rd Avenue and improve
connections to Harborview Medical Center.

These improvements are discussed as part of the comprehensive
network of existing and planned trolley bus corridors in the next
chapter.

Center City Priority Bus Corridors

Several key bus corridors illustrated in Figure 3-14 provide access
into the Center City. These include:

« Pike and Pine: Primary east-west pedestrian and transit
corridor linking downtown Seattle and the Westlake Transit
Hub with Capitol Hill

« Yesler and Jefferson: East-west transit corridor that
provides important direct service to Downtown and First Hill
from Harborview Medical Center, Yesler Terrace, and dense
residential neighborhoods

« Jackson: East-west transit corridor into downtown from the
south, serving the King Street hub

3-26 Corridors

« Seattle Center East: Most direct bus corridor serving the
main Seattle Center entrance on 5th Avenue North and
dense, high ridership markets in Belltown, Denny Triangle,
Uptown, and Queen Anne

Figure 3-15 highlights these corridors and accompanying summary
tables identify planned improvements and additional corridor
enhancement opportunities. In addition to the four Center City
priority bus corridors, Madison Street is an east-west corridor
included among the 15 TMP priority corridors, and identified for
high capacity transit. It is described in the HCT section of this
chapter (see page 3-9 for the Corridor 6 summary sheet).

Center City Connector (CC1and CC2) Alternatives

The Center City Connector corridors shown in Figure 3-14 would
operate through the heart of downtown Seattle, connecting
Lower Queen Anne, Uptown, and South Lake Union neighbor-
hoods to the north with the King Street Station and International
District Multimodal Hub on the south end of downtown.

Figure 3-16 and accompanying tables on the following page
illustrate the two alternatives in more detail, including various
alignment options.

« CC1: Queen Anne to King Street Station via 1st Avenue

o CCa2: Westlake Center to King Street Station, an extension of
the existing South Lake Union Streetcar, along 4th and 5th
Avenues or using Pike/Pine to 1st Avenue

The City applied for federal funding to conduct an Alternatives
Analysis (AA) of the proposed Center City Connector corridors,
shown in detail in Figure 3-16, to determine, in detail, the ben-
efits, costs, and impacts of each alignment. In October 2011 the
City received a $900,000 grant to conduct this study, called the
"Seattle Center City Connector Transit Alternatives Analysis."

Although the Center City Connector corridors can be considered
as standalone corridors, their full benefits would be realized as the
unifying connections of an integrated streetcar circulator system
connecting with the planned and funded First Hill streetcar line at
King Street Station and potentially connecting all three of
Seattle’s multimodal transportation hubs: King Street and
International District Stations, Colman Dock, and Westlake Center.

FIGURE 3-14 CENTER CITY TRANSIT CORRIDORS
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ACCOMMODATING TRANSIT OPERATIONAL NEEDS IN THE CENTER CITY

Layover

Layover is the uncomely truth about bus operations. No
matter the degree to which layover operations are made,
more efficient, high-frequency services depend heavily on

a ready supply of idle buses/operators to ensure reliable
operations. Buses standing still are not all that attractive, nor
are they human-scale, but they are a very necessary part of
transit operations. The conundrum is how to accommodate
bus layover in a way that meets urban design goals without
locating them so far away from passenger activity areas that it
increases operating costs or decreases reliability.

Layover locations should be at logical anchor points. For the
Center City these anchor points will tend to be at the north
and south fringes:

« North of downtown, in particular, special care must be
given to ensure that the location of layover does not work
to isolate South Lake Union from downtown, but instead
to help transit integrate the two areas.

« In the south end of downtown, the best layover locations
offer greater efficiency and connectivity by serving the
King Street/International District multimodal hub rather
than stopping just short of it in the northern parts of
Pioneer Square.

Off-street layover can often be provided with creative design
in mixed-use facilities. Potentially higher costs for developing
such facilities are often worth the trade-off in terms of urban
design benefits.

On-street layover opportunities should be accommodated,
but only where appropriate, such as through use of peak hour
parking restrictions. The City should coordinate with Metro
to identify and support low-impact opportunities for on-street
layover. Usually this means no more than two buses at any one
location. From an urban design perspective, a string of buses
along a curb is like a giant fence or barrier to the urban form
and pedestrian environment and should be avoided.

Ll

Signal Systems

In the development of corridors for the Frequent Transit Network
(discussed in depth in Chapter 4), extensive focus has been given
to the implementation of aggressive transit signal priority. Along
a corridor, this strategy is relatively straightforward. In the Center
City, a number of factors make the addition of transit signal
priority a far more complex undertaking, including:

» The presence of very high pedestrian volumes

« A grid of one way streets

« High peak hour turning volumes to access the freeway system
« The Third Avenue Transit Mall

« Regular major special events at the north and south edges of
the Center City

« Uncertain traffic re-distribution patterns brought about by
access points for SR 99

A signal system designed to offer transit priority in this environ-
ment needs to offer the ability to adapt to current traffic condi-
tions, including high pedestrian volumes. Adaptive traffic control
systems require extensive communication networks, centralized
computing and communications resources, and staffing to watch
the system. As a result, such a system to serve downtown will
have a very high capital cost in the range of $10 million.

To date, adaptive systems have been considered for downtown,
but not acted upon based on the relatively high cost and the
concern of creating a less friendly pedestrian environment. Even
so, the current system operates on a fixed-time basis and it may
be possible to optimize signal timing for certain times of the

day without increasing pedestrian delay, e.g., in the early hours
of the AM peak. The potential benefits that might be derived
from applying an adaptive signal system are not fully known, but
it merits further consideration as a potential tool to improve
transit performance in the margins—if it appears the benefits can
outweigh the costs and the potential to increase pedestrian delay.

Y IaNEr

RN

A string of buses parked along a curb is like a giant fence and acts as a barrier to street fronting building uses.

Image from Nelson\Nygaard

Signal system improvements that move buses more efficiently along the
3rd Avenue Transit Mall would benefit many passengers and could adjust

to various traffic patterns at different times of day.

Imag‘e from Nelson\Nyg‘aard

STRATEGY AREA:
ACCOMMODATING TRANSIT
OPERATIONS IN THE CENTER CITY

TOCC-1: The City and Metro should jointly identify areas
(not specific sites) where development of
off-street layover facilities is needed, keeping
in mind the balance between serving areas and
operational efficiency.

TOCC-2: The City should aggressively seek joint develop-
ment opportunities to establish off-street
layover.

TOCC-3: The City and Metro should continue to work
together to maintain an inventory of appropriate
on-street layover locations.

TOCC-4: The City should undertake a detailed study of
implementing of adaptive signal technology on
the downtown signal system, including evaluat-
ing cost, benefits to transit, and potential to
reduce pedestrian delay.

CONVENTIONAL VS.
ADAPTIVE SIGNAL SYSTEMS

Conventional Signal Timing

o Actuated-Uncoordinated “Free” Signal Timing: Each
intersection in a corridor responds to its own need with
no regard to traffic operations at adjacent intersec-
tions. The traffic signal controller adjusts the amount
of time served to each phase of the intersection based
on the number of vehicles detected by detector loops
or video detection at that intersection.

Coordinated Signal Timing with Time-of-Day Plans:
Signal timing along a corridor or within a network

is coordinated between controllers based upon

static signal timing plans. These plans are developed
based on a sample of the average traffic volumes for
particular times and days of the week. The time-of-day
plans result in a common cycle length for a group of
coordinated signals, offset starting points between
adjacent signals, a sequence of phases, and an alloca-
tion of cycle time (splits) for each phase at each signal.

Adaptive Signal Timing

« Adaptive Signal Timing: Adaptive signal control
systems continually refine the timings at every
intersection within a corridor or network, cycle-by-
cycle, as traffic conditions change. Adaptive systems
monitor traffic conditions using vehicle detectors for
all approaches, and often for all movements, of the
intersections within the corridor. These systems adjust
the signal timing based on the real-time traffic flow in
the corridor.
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FIGURE 3-15 CENTER CITY PRIORITY BUS CORRIDORS

Corridor Overview

« Primary east-west pedestrian and transit corridor linking downtown Seattle
and the Westlake Transit Hub with Capitol Hill (as identified in City of Seattle
Center City Access Strategy and Metro Transit Strategic Plan and Transit
Blueprint)

Key Connections

« Westlake and Convention Place DSTT Stations

« Third Avenue Transit Mall

« First Hill Streetcar

Primary Routes and Potential Restructuring

« KCM Routes 10, 11, 14, 43, 49

« Some of these routes turn between Pike/Pine and Third Avenue. These
routes should be revised to operate common routings the length of Pike/Pine
as far west as First Avenue

Completed Improvements

« Pike/Pine Transit Access Improvement Project (2009) included the following
improvements:

— Updated signal equipment with greater potential for transit signal priority
— In-lane bus stops and coordinated pedestrian improvements

« Bus stops have been consolidated and re-spaced for better service and
operations

Corridor Enhancement Opportunities*

« Continue to implement access and transit priority treatments to avoid transit
delay at congested intersections or corridor segments

« Improve bus stop facilities with real-time schedule information, off-board fare
payment equipment, and other amenities

Corridor Overview

« East-west bus corridor that provides important direct service to Downtown
and First Hill from Harborview Medical Center, Yesler Terrace, and dense
residential neighborhoods

Key Connections

« Pioneer Square DSST Station

« Third Avenue Bus Mall

« First Hill Streetcar

Primary Routes and Potential Restructuring
« KCM Routes 3,4
« Reroute service from James to Yesler west of gth Ave (reflected in map)

« Consider terminating route service at new Central Waterfront Transit
Station (to be shared with Madison BRT), providing connections to Colman
Dock

Completed Improvements
« Some bus stops have been consolidated and passenger facilities upgraded

« The City of Seattle is investing heavily in improved midday service in the
corridor

Corridor Enhancement Opportunities*

Electrification of Yesler (2nd to gth) and oth (Yesler to Jefferson) to reduce
turning movements off of Third Avenue and to avoid freeway-related
congestion on James Street

Enhance pedestrian access, particularly around medical center and at key
intersections

Provide in-lane bus stops

Provide transit signal priority with new interconnected traffic controllers and
vehicle detection where needed

Add transit-only lanes or peak period parking restrictions in congested
segments of the corridor, particularly where I-5 ramps create peak period
traffic congestion

Improve bus stop facilities with real-time schedule information, off-board
fare payment equipment, and other amenities

Corridor Overview

» Most direct bus corridor serving the main Seattle Center entrance on sth
Avenue N. and dense, high ridership markets in Belltown, Denny Triangle,
Uptown, and Queen Anne

Key Connections
« Third Avenue Transit Mall
» Westlake DSTT station
« King Street Station
« International District Station

Primary Routes and Potential Restructuring

« KCM Routes 3, 4, and 16

« These routes should be consolidated to follow a single pathway to the
south end of Downtown and serve the same downtown bus stops

Completed Improvements

« Third Avenue Transit Mall has been designated transit-only during peak
hours

« Some bus stops have been consolidated and passenger facilities upgraded

« City of Seattle investments help provide better weekday and evening
frequency on Routes 3 and 4

Corridor Enhancement Opportunities*
« Extend Third Avenue transit-only restrictions north to Denny Way
« Extend hours of Third Avenue transit-only restrictions

« Engage in comprehensive effort to improve the Third Avenue streetscape
and pedestrian/bus rider experience

« Maintain a smooth Third Avenue street surface for a higher-quality bus
experience

« Continue to implement access and transit priority treatments to avoid
transit delay at congested intersections or segments

« Improve bus stop facilities with real-time schedule information, off-board
fare payment equipment, and other amenities
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Corridor Overview

o East-west transit corridor into downtown from
the south, serving the King Street hub

Key Connections
« International District / Chinatown DSST Station
« King Street Station
« Third Avenue Transit Mall
« First Hill Streetcar (multiple stations)

Primary Routes and Potential

Restructuring
« KCM Routes 7,14, 36

Completed Improvements

« Phase 1 of the Rainier/Jackson Transit Priority
Corridor project included new shelters, lighting,
and bus bulbs to convert all bus stops on
Jackson to an in-lane configuration

« The City of Seattle is investing heavily in
improved evening and weekend service on
Route 7

Planned Improvements
« Phase 2 of the Rainier/Jackson Transit
Priority Corridor project will include electronic
real-time schedule information at key bus stop
locations.
« Streetcar service to be introduced west of 14th
Ave

Corridor Enhancement Opportunities*

« Provide transit signal priority with new
interconnected traffic controllers and vehicle
detection where needed

« Add transit-only lanes or peak period parking
restrictions in congested segments of the
corridor

« Improve bus stop facilities with real-time
schedule information, off-board fare payment
equipment, and other amenities

*In addition to planned corridor improvements

Priority bus corridors refer to corridor-level speed and reliability improvements, not operating plans for individual routes. Potential improvements and recommendations are conceptual in nature.
Implementation of priority bus corridors would require more detailed evaluation/analysis of current conditions, coordination between SDOT and partner agencies, and community involvement.
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FIGURE 3-16  PROPOSED CENTER CITY CONNECTOR ALTERNATIVES
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Center City Connector Evaluation Results

FIGURE 3-17 CENTER CITY CONNECTOR EVALUATION RESULTS
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Please refer to pages 3-12 and 3-13 for an
explanation of methodology. Additional
detail on evaluation results and method-

ology is provided in Appendix B.

IMPLEMENTATION STRATEGIES

STRATEGY AREA:
IMPLEMENTING THE CENTER CITY CONNECTOR

« Strategy CC1.1: Submit application for Federal Transit
Administration support to complete an Alternatives Analysis
of Center City Connector alignment options (submitted in
July 2011; the City was awarded a $900,000 planning grant
to conduct this study in October 2011). The alternatives
analysis study will be used to evaluate/confirm streetcar as
the preferred mode and develop a preferred alignment option
for connecting South Downtown (and the First Hill Streetcar)
with South Lake Union and or Lower Queen Anne (and the
South Lake Union Streetcar).

« Strategy CC1.2: Ensure that the study of alternatives clearly
distinguishes the travel market needs for Center City circula-
tion and inter-neighborhood travel and Center City access.

« Strategy CC1.3: Optimize opportunity to connect Center City
Multimodal Hubs, including Westlake, Colman Dock, and King
Street/International District.

« Strategy CC1.4: Ensure Center City Connector and other
Center City transit projects consider and address circulation
and mobility needs of the Central Waterfront.

« Strategy CC1.5: Develop a business plan using the assump-
tion that locally generated funds will be needed to support
both capital development (expect 50% match requirement
on possible federal funding) and ongoing operating funds.
The business plan should include consideration of the private
sector role in project development.

« Strategy HCT CC1.6: Begin outreach to Center City neighbor-
hoods and business community.

STRATEGY AREA: ENHANCE CENTER CITY
TRANSIT SERVICE AND USABILITY

o Strategy CC2.1: Conduct an integrated streetscape and
operations study for the 3rd Avenue Transit Mall (Denny
to Jackson). Study outcomes would include a 3rd Avenue
transit mall that operates more effectively as a linear circula-
tor in downtown, serves key city transit routes, and is recon-
structed as a centerpiece of Seattle’s downtown pedestrian
environment.

o Strategy CC2.3: Further restrict auto traffic on the 3rd
Avenue Transit Mall during midday times and north of
Stewart as required by increasing bus volumes.

o Strategy CC2.3: Implement strategic electric trolley wire
projects to improve trolley bus routing and reduce the
number of and/or impacts of turning movements on the 3rd
Avenue Transit Mall in downtown Seattle.

« Strategy CC2.4: Implement speed and reliability projects to
enhance operations on four priority center city bus corridors:
Pike/Pine, Yesler/James/Jefferson, Jackson, and Queen
Anne/SPU.

o Strategy CC2.5: Work with transit providers to implement
off-board fare payment in conjunction with elimination of the
Ride Free Area and Rapid Ride implementation.

« Strategy CC2.6: Work with Metro and Sound Transit to
improve passenger wayfinding and information on all major
transit streets in the Center City.

o Strategy CC2.7: Work with Metro, Sound Transit, and
Community Transit to reroute regional bus services with high
volumes of passengers bound for South Lake Union or north
Downtown through South Lake Union via Mercer and Fairview
(following completion of Mercer project).

o Strategy CC2.8: Upgrade downtown traffic signal systems to
increase transit throughput on downtown streets.




