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Chapter 1 INTRODUCTION AND SUMMARY

1.1 Introduction

This discipline report was prepared in support of the Final Environmental Impact
Statement (EIS) for the Alaskan Way Viaduct Replacement Project. The Final EIS
and all of the supporting discipline reports evaluate the Viaduct Closed (No Build
Alternative) in addition to the three build alternatives: the Bored Tunnel
Alternative (preferred), the Cut-and-Cover Tunnel Alternative, and the Elevated
Structure Alternative. The designs for both the Cut-and-Cover Tunnel and the
Elevated Structure Alternatives have been updated since the 2006 Supplemental
Draft EIS (WSDOT et al. 2006), to reflect that the section of the viaduct between

S. Holgate Street and S. King Street is being replaced by a separate project and the
alignment at S. Washington Street no longer intrudes into Elliott Bay. All three
build alternatives are evaluated with tolls and without tolls.

The Federal Highway Administration (FHWA) is the lead federal agency for this
project, primarily responsible for compliance with the National Environmental
Policy Act (NEPA) and other federal regulations, as well as distributing federal
funding. Per the NEPA process, FHWA was responsible for selecting the
preferred alternative. FHWA has based its decision on the information evaluated
during the environmental review process, including information contained in the
2010 Supplemental Draft EIS (WSDOT et al. 2010) and previous evaluations in
2004 and 2006. After issuance of the Final EIS, FHWA will issue its NEPA
decision, called the Record of Decision (ROD).

The 2004 Draft EIS (WSDOT et al. 2004) evaluated five Build Alternatives and a
No Build Alternative. In December 2004, the project proponents identified the
Cut-and-Cover Tunnel Alternative as the preferred alternative and carried the
Rebuild Alternative forward for analysis as well. The 2006 Supplemental Draft
EIS (WSDOT et al. 2006) analyzed two alternatives—a refined Cut-and-Cover
Tunnel Alternative and a modified rebuild alternative called the Elevated
Structure Alternative. After continued public and agency debate, Governor
Gregoire called for an advisory vote to be held in Seattle. The March 2007 ballot
included an elevated structure alternative (differing in design from the current
Elevated Structure Alternative) and a surface tunnel hybrid alternative. The
citizens voted down both alternatives.

After the 2007 election, the lead agencies committed to a collaborative process
(referred to as the Partnership Process) to find a solution to replace the viaduct
along Seattle’s central waterfront. In January 2009, Governor Gregoire, King
County Executive Sims, and Seattle Mayor Nickels announced that the agencies
had reached a consensus and recommended replacing the aging viaduct with a
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bored tunnel, which is being evaluated in this Final EIS as the preferred
alternative.

1.2

Report Overview

This Transportation Discipline Report, Appendix C of the Final EIS for the
Alaskan Way Viaduct Replacement Project, describes transportation conditions
associated with the State Route (SR) 99 corridor through downtown Seattle and
predicts the transportation performance and effects of the project, which is part of
the larger Alaskan Way Viaduct and Seawall Replacement Program.

This Transportation Discipline Report comprises the following chapters:

Chapter 2, Methodology, describes the methods used to assess the
alternatives in this report.

Chapter 3, Studies and Coordination, provides information regarding
agency participation in the refinement of the build alternatives.

Chapter 4, Affected Environment, discusses current transportation
conditions, which assumes that the S. Holgate to S. King Street Viaduct
Replacement Project has been completed.

Chapter 5, Operational Effects, Mitigation, and Benefits, describes changes
in travel patterns and traffic volumes under the following conditions,
which were modeled for the horizon year (2030) by means of a travel
demand model:

— 2030 Viaduct Closed (No Build Alternative)

— 2030 Bored Tunnel Alternative (non-tolled)
— 2030 Cut-and-Cover Tunnel Alternative (non-tolled)
— 2030 Elevated Structure Alternative (non-tolled)

Also in Chapter 5, a brief discussion of 2040 conditions provides a basis
for describing further changes in travel conditions beyond the horizon
year.

Chapter 6, Construction Effects and Mitigation, reviews the construction
plans for the build alternatives, traffic management approaches (detours),
and expected performance associated with major construction stages. The
following conditions were modeled:

— 2015 Construction Stage for Bored Tunnel Alternative

— 2018 Construction Stage for Cut-and-Cover Tunnel Alternative

— 2017 Construction Stage for Elevated Structure Alternative
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¢ Chapter 7, Operational Effects, Mitigation, and Benefits With Tolling,
describes changes in travel patterns and traffic volumes under the
following scenarios:
— 2030 Bored Tunnel Alternative (tolled)

— 2030 Cut-and-Cover Tunnel Alternative (tolled)
— 2030 Elevated Structure Alternative (tolled)

¢ Chapter 8 Cumulative Effects, describes the secondary and cumulative
effects of the combined effects of the Bored Tunnel Alternative, other
elements of the Alaskan Way Viaduct and Sewall Replacement Program,
and other projects that are anticipated to affect transportation in the study
area. It also describes the cumulative effects of the Cut-and-Cover Tunnel
Alternative and other projects that are anticipated to affect transportation
in the study area, as well as the cumulative effects of the Elevated
Structure Alternative and other projects that are anticipated to affect
transportation in the study area.

¢ Chapter 9, References, includes the information sources used in the
preparation of this report.

1.3  Alternatives Studied

The transportation analysis included the Viaduct Closed (No Build Alternative)
and the three build alternatives, which are described in the following subsections.

1.3.1 Viaduct Closed (No Build Alternative)

Both federal and Washington State environmental regulations require agencies to
evaluate a No Build Alternative to provide baseline information about existing
conditions in the project area. For this project, the No Build Alternative is not a
viable alternative because the existing viaduct is vulnerable to earthquakes and
structural failure due to ongoing deterioration. Multiple studies of the viaduct’s
current structural conditions, including its foundations in liquefiable soils, have
determined that retrofitting or rebuilding the existing viaduct is not a reasonable
alternative. At some point in the future, the roadway will need to be closed.

The Viaduct Closed (No Build Alternative) describes what would happen if the
Bored Tunnel Alternative or one of the other build alternatives is not
implemented. If the existing viaduct is not replaced, it will be closed, but it is
unknown when that would happen. However, it is highly unlikely that the
existing structure could still be in use in 2030.

The Viaduct Closed (No Build Alternative) describes the consequences of
suddenly losing the function of SR 99 along the central waterfront based on the
two scenarios described below. These consequences would last until the
Washington State Department of Transportation (WSDOT) and other agencies
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could develop and implement a new, permanent solution. The planning and
development of the new solution would have its own environmental review.

Given the unpredictability associated with the long-term structural viability of the
viaduct, the following two scenarios are considered as part of the Viaduct Closed
(No Build Alternative):

¢ Scenario 1 - Sudden unplanned closure of the SR 99 viaduct due to
structural damage from a smaller earthquake or other reasons for partial
structural failures that render the viaduct unsafe or unusable.

® Scenario 2 — Catastrophic failure and collapse of the viaduct. Under this
scenario, a seismic event of similar or greater magnitude than the
February 2001 Nisqually earthquake could trigger failure of portions of
the viaduct. This scenario would have the greatest effect on people and
the surrounding environment. Failure of the viaduct could cause injuries
and death to people traveling on or near the structure at the time of the
seismic event. Severe travel delays would occur. The environmental
effects and length of time it would take to repair the SR 99 corridor are
unknown, but the effects would be substantial.

In this report, Scenario 1 is referred to as the Viaduct Closed (No Build
Alternative). Scenario 2 is discussed qualitatively but is not quantitatively
analyzed in this report. This report also analyzes traffic and transportation
conditions for continued operation of the existing Alaskan Way Viaduct and
Elliott Bay Seawall, which are referred to as the 2015 Existing Viaduct. Although
a comparison to conditions represented by the 2015 Existing Viaduct is useful for
assessing the performance and effects of the Bored Tunnel Alternative relative to
the facility that is in place today, it should be recognized that the current facility is
reaching the end of its service life, is unlikely to remain in satisfactory condition
for long-term use, and is at risk of catastrophic failure in an earthquake.

1.3.2 Bored Tunnel Alternative

The Bored Tunnel Alternative would remove the existing Alaskan Way Viaduct,
as well as close and fill the Battery Street Tunnel after the new bored tunnel is
completed.

Under the Bored Tunnel Alternative, SR 99 would be replaced between S. Royal
Brougham Way and Roy Street. The bored tunnel would have two lanes in each
direction. It would be approximately 1.7 miles long, with an inside diameter of
52 feet and an outside diameter of approximately 56 feet.

Beginning at S. Royal Brougham Way, SR 99 would be a side-by-side surface
roadway that would transition to a cut-and-cover tunnel. At approximately

S. King Street, SR 99 would become a stacked bored tunnel, with two southbound
travel lanes on the top and two northbound travel lanes on the bottom.
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Passing under Alaskan Way S. to approximately S. Washington Street, the bored
tunnel would curve slightly away from the waterfront, travel under First Avenue,
and continue diagonally under Seattle’s Central Business District (CBD) to

First Avenue at approximately University Street. Near Stewart Street, the
alignment would extend north under Belltown. The bored tunnel would end at
Thomas Street. Between Thomas Street and Harrison Street, the roadway would
transition from a stacked configuration to a side-by-side roadway in a cut-and-
cover tunnel. From the tunnel portal at Harrison Street, the roadway would
continue in a retained cut section until it matches the existing grade at Mercer
Street.

Three primary elements of the Bored Tunnel Alternative are described in this
overview: the south portal area, the bored tunnel alignment (central area), and
the north portal area.

1321 South Portal Area

Full northbound and southbound access to and from SR 99 would be provided in
the south portal area between S. Royal Brougham Way and S. King Street. The
northbound on-ramp to and southbound off-ramp from SR 99 would be built near
S. Royal Brougham Way and would intersect with the East Frontage Road.

The southbound on-ramp to and northbound off-ramp from SR 99 would feed
directly into a reconfigured Alaskan Way S., with three lanes in each direction.
Alaskan Way S. would also have a new intersection constructed at S. Dearborn
Street, with sidewalks on both sides.

The Port Side Pedestrian/Bike Trail (to be constructed as an element of the

S. Holgate Street to S. King Street Viaduct Replacement Project) will run along the
west side of the reconfigured Alaskan Way S. The City Side Trail would extend
from S. Atlantic Street up to S. King Street. This multi-use path would replace the
existing Waterfront Bicycle/Pedestrian Facility that currently runs along the east
side of Alaskan Way S.

Under the Bored Tunnel Alternative, the frontage road east of SR 99 would be
widened slightly at S. Atlantic Street to accommodate truck turning movements.
Railroad Way S. would be replaced by a new one-lane roadway on which traffic
could travel northbound between S. Dearborn Street and Alaskan Way S.

Amenities such as landscaping, pedestrian facility improvements, and transit
priority features would be incorporated into the reconstructed surface streets in
the area of Alaskan Way S. between S. Royal Brougham Way and S. King Street.
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1322 Bored Tunnel Alignment — Central Area

Beginning in the south end of the project area, the bored tunnel would connect to
SR 99 just south of S. King Street. The bored tunnel would continue under
Alaskan Way S. to approximately S. Washington Street, where it would curve
slightly away from the waterfront and then travel under First Avenue beginning
at approximately University Street. At Stewart Street, it would extend north
under Belltown.

1.3.2.3 North Portal Area

Full northbound and southbound access to and from SR 99 would be provided
near Harrison and Republican Streets. The existing on- and off-ramps at
Denny Way would be closed and replaced with downtown access ramps to and
from SR 99 that drivers would access via a new surface connection between
Denny Way and Harrison Street.

Northbound access from SR 99 and southbound access to SR 99 would be
provided via new ramps at Republican Street. The northbound off-ramp to
Republican Street would be provided on the east side of SR 99 and routed to an
intersection at Dexter Avenue N. Drivers would access the southbound on-ramp
via a new connection with Sixth Avenue N. between Harrison Street and Mercer
Street on the west side of SR 99.

The surface streets in the north portal area would be reconfigured and improved.
The street grid between Denny Way and Harrison Street would be connected by
restoring a section of Aurora Avenue just north of the existing Battery Street
Tunnel portal. John, Thomas, and Harrison Streets would be connected as cross
streets. The Aurora Avenue surface roadway would have two general-purpose
lanes in each direction, a transit-only lane, and turn pockets between Denny Way
and Harrison Street. Signalized intersections would be located at Denny Way and
John, Thomas, and Harrison Streets.

Mercer Street would become a two-way street and would be widened from
Dexter Avenue N. to Fifth Avenue N. The rebuilt Mercer Street would have three
lanes in each direction, with left-turn pockets. Broad Street would be filled and
closed between Ninth Avenue N. and Taylor Avenue N.

A new Sixth Avenue N. roadway would be built in a curved formation between
Harrison and Mercer Streets and would connect to the southbound on-ramp to
the tunnel. The new roadway would have one to two lanes in each direction and
a signalized intersection at the ramp terminal intersection.
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1324 Battery Street Tunnel Decommissioning

The Battery Street Tunnel would be closed after the bored tunnel is opened to
traffic. During or after the demolition of the Alaskan Way Viaduct, the Battery
Street Tunnel would be filled in, likely using the concrete rubble from the
demolished viaduct structure. The cross streets above the tunnel and the utilities
would be maintained.

1.3.25 Alaskan Way Viaduct and Seawall Replacement Program

For the Bored Tunnel Alternative analysis only, the Alaskan Way Viaduct
Replacement Project is considered one of several independent projects intended
to improve safety and mobility along SR 99 and the Seattle waterfront from the
South of Downtown (SODO) area to Seattle Center. Collectively, these individual
projects are referred to as the Alaskan Way Viaduct and Seawall Replacement
Program (Program). For the Bored Tunnel Alternative, the cumulative effects of
all projects in the Program were evaluated; however, the direct and indirect
environmental effects of these independent projects will be considered separately
in independent environmental documents. This collection of independent
projects is categorized into four groups: roadway elements, non-roadway
elements, projects under construction, and completed projects. Exhibit 1-1 lists
the major components of the Bored Tunnel Alternative as well as the additional
elements associated with the overall Program.
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Exhibit 1-1. Other Projects Included in the Alaskan Way Viaduct and Seawall
Replacement Program

_ Bored Tunnel Cut-and-Cover Elevated
Project Alternative Tunnel Structure
Alternative Alternative

Independent Projects That Complement the Bored Tunnel Alternative

Elliott Bay Seawall Project X Included in Included in
alternative alternative
Alaskan Way Surface Street Improvements X Included in Included in
alternative alternative
Alaskan Way Promenade/Public Space X Included in Included in
alternative alternative
First Avenue Streetcar Evaluation X Included in Included in
alternative alternative
Elliott/Western Connector X Function Function
provided! provided!
Transit enhancements X Not proposed? Not proposed?

Projects That Complement All Build Alternatives

S. Holgate Street to S. King Street Viaduct X X X
Replacement Project

Mercer West Project X X X
Transportation Improvements to Minimize X X X
Traffic Effects During Construction

SR 99 Yesler Way Vicinity Foundation X X X
Stabilization

S. Massachusetts Street to Railroad Way S. X X X

Electrical Line Relocation Project

1. These specific improvements are not proposed with the Cut-and-Cover Tunnel and Elevated Structure
Alternatives; however, these alternatives provide a functionally similar connection with ramps to and
from SR 99 at Elliott and Western Avenues.

2. Similar improvements included with the Bored Tunnel Alternative could be proposed with this
alternative.

1.3.25.1 Roadway Elements

Alaskan Way Surface Street Improvements

The Alaskan Way surface street would be rebuilt and improved between S. King
Street and Pike Street. The new surface street would be six lanes wide between

S. King and Columbia Streets (not including turn lanes), transitioning to

four lanes between Marion and Pike Streets. Generally, the new street would be
located east of the existing street where the viaduct is located today. The new
street would include sidewalks, parking/loading zones, and signalized pedestrian
crossings at cross streets. The new surface street would provide a regional truck
route for freight traveling to and from the Duwamish/Harbor Island/SR 519 area
and the Ballard Interbay Northend Manufacturing and Industrial Center
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(BINMIC). The City of Seattle (City) is currently involved in an intensive design
study for the use of the central waterfront area.

Elliott/Western Connector

The Elliott/Western Connector would provide a connection from the Alaskan
Way surface street to the Elliott/Western corridor that provides access to and from
BINMIC and neighborhoods north of downtown Seattle (including Ballard and
Magnolia). The connector would be four lanes wide and would provide a
grade-separated crossing of the BNSF Railway mainline tracks. Additionally, it
would provide local street access to Lenora Street and reintegrate with the street
grid at Bell Street, which would improve local street connections in Belltown. The
new roadway would include bicycle and pedestrian facilities.

Mercer West Project

The Mercer West Project improvements include reconfiguring Mercer Street
between Fifth Avenue N. and Elliott Avenue to accommodate two-way traffic.
Mercer Street would be restriped and signalized between Fifth Avenue N. and
Second Avenue W. to create a two-way street with two lanes in each direction and
left-turn pockets. The route would provide an alternative freight and general
traffic connection from Interstate 5 (I-5) and SR 99 to Ballard/Interbay. These
improvements also include the restriping and resignalization necessary to convert
Roy Street to two-way operations from Fifth Avenue N. to Queen Anne

Avenue N.

1.3.25.2  Non-Roadway Elements

Elliott Bay Seawall Project

The Elliott Bay Seawall needs to be replaced to protect the shoreline along

Elliott Bay, including Alaskan Way. It is at risk of failure due to seismic and
storm events. The seawall currently extends from S. Washington Street in the
south to Bay Street in the north, a distance of about 8,000 feet. The Elliott Bay
Seawall Project limits extend from S. Jackson Street in the south to Broad Street in
the north (also known as the central seawall).

Alaskan Way Promenade/Public Space

A new, expanded promenade and public space would be provided to the west of
the new Alaskan Way surface street between S. King Street and Pike Street. The
promenade would vary in width and would serve Piers 48 through 59, which
have varying uses, including ferry terminals, restaurants, retail shops, hotels, and
regional entertainment such as the Seattle Aquarium. Access to the piers would
be provided by service driveways.

Between Marion and Pike Streets, the promenade would be approximately 70 to
80 feet wide. This public space will be designed at a later date. Other potential
open space sites include a triangular space north of Pike Street and east of
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Alaskan Way, and parcels created by the removal of the viaduct between Lenora
and Battery Streets.

First Avenue Streetcar Evaluation

Functioning as a local connector, the First Avenue streetcar would circulate
between S. Jackson Street and Republican Street. This alignment would travel
within several of Seattle’s densest neighborhoods, including Pioneer Square, the
Commercial Core and CBD, Belltown, and Uptown (Lower Queen Anne).
Additionally, it would serve many tourist and regional attractions, such as

Pike Place Market, the Seattle waterfront piers, the Seattle Art Museum, the
Seattle Aquarium, Seattle Center, and the Olympic Sculpture Park.

Transit Enhancements

A variety of transit enhancements would be provided to support planned
transportation improvements associated with the Program and accommodate
future demand. These include (1) the Delridge RapidRide line, (2) additional
service hours on the West Seattle and Ballard RapidRide lines, (3) peak hour
express routes added to South Lake Union and Uptown, (4) local bus changes
(such as realignments and a few additions) to several West Seattle and northwest
Seattle routes, (5) transit priority on S. Main and/or S. Washington Streets
between Alaskan Way and Third Avenue, and (6) simplification of the electric
trolley system.

1.3.25.3  Projects Under Construction

S. Holgate Street to S. King Street Viaduct Replacement Project

The S. Holgate Street to S. King Street Viaduct Replacement Project will replace
this seismically vulnerable portion of SR 99 with a seismically sound structure
that is designed to meet current roadway and safety standards. An
Environmental Assessment for this project was completed in June 2008, and the
Finding of No Significant Impact (FONSI) was published in February 2009.
Construction and early utility relocations began in mid-2009, and the project is
expected to be completed by 2015.

Transit Enhancements and Other Improvements

Several transportation improvements are underway to help offset traffic effects
during construction of projects included in the Program. Construction or
implementation of the following improvements is underway:

¢ Adding variable speed signs and travel time signs on I-5 to help maximize
safety and traffic flow

¢ Providing funding for the S. Spokane Street Viaduct Widening Project,
which includes a new Fourth Avenue S. off-ramp for West Seattle

commuters
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* Adding buses and bus service in the West Seattle, Ballard/Uptown, and
Aurora Avenue corridors during construction, as well as a monitoring
system for bus travel times

¢ Upgrading traffic signals and driver information signs for the Denny Way,
Elliott Avenue W./15% Avenue W., SODO, and West Seattle corridors to
support transit and traffic flow

¢ Providing information about travel alternatives and incentives to
encourage use of transit, carpool, and vanpool programs

1.3.25.4 Completed Projects

SR 99 Yesler Way Vicinity Foundation Stabilization (Column Safety Repairs)

Construction to strengthen four Alaskan Way Viaduct column footings between
Columbia Street and Yesler Way was completed in April 2008. To prevent the
columns from sinking farther, crews drilled a series of steel rods surrounded by
concrete into stable soil and then added a layer of reinforced concrete to tie the
new supports to the existing column footings.

S. Massachusetts Street to Railroad Way S. Electrical Line Relocation Project (Electrical Line
Relocation Along Viaduct’s South End)

Construction to relocate electrical lines along the south end of the Alaskan Way
Viaduct began in September 2008 and was completed in Fall 2009. WSDOT and
Seattle City Light relocated electrical lines from the viaduct to underground
locations east of the viaduct between S. Massachusetts Street and Railroad Way S.

1.3.3 Cut-and-Cover Tunnel Alternative

The Cut-and-Cover Tunnel Alternative would replace the existing Alaskan Way
Viaduct and Elliott Bay Seawall structures. The project limits would extend from
S. Royal Brougham Way in the south to Aloha Street in the north.

1331 South Area

Similar to the Bored Tunnel Alternative, full northbound and southbound access
to and from SR 99 would be provided in the south area between S. Royal
Brougham Way and S. King Street. The northbound on-ramp to and southbound
off-ramp from SR 99 would be built near S. Royal Brougham Way and would
intersect with the East Frontage Road.

The southbound on-ramp to and northbound off-ramp from SR 99 would feed
directly into a reconfigured Alaskan Way S., with three lanes in each direction.
Alaskan Way S. would also have a new intersection constructed at S. Dearborn
Street with sidewalks on both sides.

The Port Side Pedestrian/Bike Trail (built as an element of the S. Holgate Street to
S. King Street Viaduct Replacement Project) will run along the west side of the
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reconfigured Alaskan Way S. The City Side Trail would extend from S. Atlantic
Street up to S. King Street. This multi-use path would replace the existing facility
that currently runs along the east side of Alaskan Way S.

Under the Cut-and-Cover Tunnel Alternative, the frontage road east of SR 99
would be widened slightly at S. Atlantic Street to accommodate truck turning
movements. Railroad Way S. would be replaced by a new one-lane roadway on
which traffic could travel northbound between S. Dearborn Street and

Alaskan Way S.

Amenities such as landscaping, pedestrian facility improvements, and transit
priority features would be incorporated into the reconstructed surface streets in
the area of Alaskan Way S. between S. Royal Brougham Way and S. King Street.

1.3.3.2 Central Area

A six-lane stacked cut-and-cover tunnel would replace the existing viaduct and
extend just over a mile from S. Jackson Street to Pine Street, with the west side of
the tunnel wall replacing the existing seawall. At Pine Street, SR 99 would
transition out of the cut-and-cover tunnel near the Pike Street Hillclimb and cross
over the BNSF Railway tracks on a side-by-side aerial roadway covered by a
walkway lid structure. Near Lenora Street, SR 99 would transition to a retained
cut extending up to the south portal of the Battery Street Tunnel. SR 99 would
travel under Elliott and Western Avenues. The on- and off-ramps at Elliott and
Western Avenues would be reconstructed. The existing Battery Street Tunnel
southbound off-ramp and northbound on-ramp would be rebuilt. These Battery
Street Tunnel ramps would be closed to general-purpose traffic and used for
emergency access only.

Under the Cut-and-Cover Tunnel Alternative, SR 99 would extend above grade
between Union and Pike Streets. At Pike Street, the northbound tunnel lanes
would travel above the Alaskan Way surface street. This configuration would
allow public space on top of the building on a flat or stepped roof surface. At
Pike Street, the walkway lid would be over the southbound tunnel lanes, which
would allow a two-tier stairway from the Pike Street Hillclimb on the east to the
Alaskan Way surface street on the west. The top of the walkway lid would
connect to the Pike Street Hillclimb at Western Avenue on a pedestrian bridge.

1.3.33 Alaskan Way Surface Street

The Alaskan Way surface street in the central waterfront area would be located
above the tunnel up to Pike Street. This large, open right-of-way between the
seawall and the east side of the existing viaduct structure would become available
for a variety of uses beyond the Alaskan Way surface street. The City is currently
involved in an intensive design study for the use of this area.
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1334 Battery Street Tunnel

The Battery Street Tunnel would be retrofitted for improved seismic safety. The
existing tunnel safety systems would be updated. Improvements would include a
tire suppression system, ventilation, and new emergency egress structures near
Second, Fourth, and Sixth Avenues. The vertical clearance would be increased to
at least 16.5 feet throughout the length of the tunnel. The south portal would be
widened to accommodate the connection from the new SR 99 roadway. At the
south end of the tunnel, near Western Avenue, a new open space would be built
on top of the tunnel’s south portal ventilation building that would house the
mechanical, electrical, and communications systems, as well as maintenance
facilities.

1.3.35 North Area

From the north portal of the Battery Street Tunnel, SR 99 would be lowered in a
retained cut to about Mercer Street, with improvements and widening north to
Aloha Street. Broad Street would be closed between Fifth and Ninth Avenues N.,
allowing the street grid to be connected. Mercer Street from Dexter Avenue N. to
Firth Avenue N. would be widened and converted from a one-way street to a
two-way street with three lanes in each direction and left-turn pockets. The two-
way conversion of Mercer with two lanes in each direction and left-turn pockets
would extend west from Fifth Avenue N. to Second Avenue W.

Access to and from SR 99 would be provided at Denny Way and Roy Street. In
the northbound direction, drivers could also exit at Republican Street. To
improve safety for traffic on SR 99, access to SR 99 would be restricted by
building cul-de-sacs at John, Valley, and Aloha Streets. Surface streets would be
connected over the top of SR 99 by building two new bridges at Thomas and
Harrison Streets.

1.3.4 Elevated Structure Alternative

The Elevated Structure Alternative would replace the existing Alaskan Way
Viaduct generally within the existing right-of-way. The Elliott Bay Seawall would
be rebuilt from S. Jackson Street to Broad Street. The project limits would extend
from S. Royal Brougham Way in the south to Aloha Street in the north.

1341 South Area

Similar to the Bored Tunnel Alternative and the Cut-and-Cover Tunnel
Alternative, full northbound and southbound access to and from SR 99 would be
provided in the south area between S. Royal Brougham Way and S. King Street.
Access would be in slightly different locations from the other two build
alternatives.

At S. Royal Brougham Way, SR 99 would carry three lanes in each direction, with
wider lanes and shoulders than the existing viaduct. The elevated structure
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would rise and cross over S. Dearborn Street and remain an aerial structure
through the downtown core. The northbound on-ramp and southbound off-ramp
connections could be made from S. Royal Brougham Way and S. Dearborn Street,
respectively, to complete the full access interchange in the stadium area. Other
roadway improvements would include a new Alaskan Way aerial overpass of the
BNSEF tail track, a new East Frontage Road between First Avenue S. and Alaskan
Way S, a S. Dearborn Street connection between First Avenue S. and Alaskan Way
S., and multi-use bicycle and pedestrian paths on both the east and west sides of
SR 99. The Port Side Pedestrian/Bike Trail on the west side would be built as an
element of the separate S. Holgate Street to S. King Street Viaduct Replacement
Project.

1.34.2 Central Area

In the central section of Seattle’s downtown, the Elevated Structure Alternative
would replace the existing viaduct with a stacked aerial structure along the
central waterfront. The SR 99 roadway would have three lanes in each direction,
with wider lanes and shoulders than the existing viaduct.

The existing ramps at Columbia and Seneca Streets would be rebuilt and
connected to a fourth lane. This extra lane would improve safety for drivers
accessing downtown Seattle on the midtown ramps. Drivers could access
downtown Seattle using these reconstructed ramps in either direction:

* Northbound off-ramp to Seneca Street
¢ Southbound on-ramp from Columbia Street

The existing SR 99 roadway would be retrofitted, starting between Virginia and
Lenora Streets up to the south portal of the Battery Street Tunnel.

SR 99 would travel over Elliott and Western Avenues to connect to the Battery
Street Tunnel. This aerial structure would transition to four lanes as it enters the
Battery Street Tunnel by dropping lanes to Elliott and Western Avenues. The
Elliott and Western Avenue ramps would be rebuilt, and the existing southbound
off-ramp at Battery Street and Western Avenue and the northbound on-ramp
from Bell Street would be closed to traffic, but maintained for emergency and
maintenance access.

1343 Elliott Bay Seawall and Alaskan Way Surface Street

The Elevated Structure Alternative would replace the Elliott Bay Seawall between
S. Jackson and Broad Streets.

The Alaskan Way surface street would be reconstructed with two lanes in each
direction and left-turn pockets at key intersections in the waterfront section.
Instead of following the northwesterly curve of the waterfront as it currently does,
the surface street would continue straight, to the east of the public open space at
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the foot of the Pike Street Hillclimb, turning back toward the waterfront between
Pike and Pine Streets. The new public open space on the west side of the
reconfigured surface would consist of a wedge-shaped plaza adjacent to the
Seattle Aquarium, approximately 90 feet wide at its broadest point.

Two streetcar tracks would be located along the centerline of the surface street,
separated by a median that would vary in width between 6 and 15 feet. On-street
parking would be located on both sides of Alaskan Way.

1344 Battery Street Tunnel

The Battery Street Tunnel would be upgraded with fire/life safety improvements,
including a fire suppression system, seismic retrofitting, and access and egress
structures. The vertical clearance would be increased to about 16.5 feet
throughout the length of the tunnel.

1345 North Area

The improvements to the surface streets north of Denny Way would be the same
as those described for the Cut-and-Cover Tunnel Alternative.

1.4 Summary of Findings

The key findings of the transportation analysis are presented in the following
subsections.

1.4.1 Operational Characteristics

The operational characteristics of the transportation network in the project area
are greatly affected by the underlying travel demand patterns, the design and
connectivity of the build alternatives, the level and implementation strategies for
tolling, and the interplay between all of these elements. The characteristic of each
build alternative is measured in a variety of ways from an operational standpoint.
The three primary types of metrics presented in this Transportation Discipline
Report are system-wide metrics that measure the movement of people and
vehicles, intersection-level metrics that measure the differences between the
alternatives at specific locations in the transportation network, and travel time
metrics that provide a way to compare performance along specified routes that
represent standard travel patterns.

Comparing the build alternatives to each another and to the Viaduct Closed

(No Build Alternative) under tolled and non-tolled conditions can lead to a large
number of permutations. In order to avoid over complication of the comparisons,
one time period (2030), one design configuration for each alternative, and one
tolling level are presented.
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14.1.1 System-Level Findings

1.41.11 Non-Tolled Conditions
The system-level findings under non-tolled conditions are the following;:

* Increased congestion as measured by vehicle miles of travel (VMT),
vehicle hours of travel (VHT), and vehicle hours of delay (VHD) would be
highest for the Viaduct Closed (No Build Alternative) because of
diversion, redistribution, and longer trips resulting from the roughly
110,000 daily trips that currently use SR 99.

¢ For the three build alternatives with non-tolled conditions, the
transportation network would carry roughly the same number of person
trips through the project area. Due to design differences between the
alternatives and the underlying travel patterns, the distribution of these
trips would vary by alternative.

¢ The Bored Tunnel Alternative (non-tolled) is expected to result in the
highest number of vehicle through-trips along the corridor of the three
build alternatives and a noticeable increase in vehicles along arterials near
the waterfront due to the lack of ramps at Elliott and Western Avenues.

¢ The Cut-and-Cover Tunnel Alternative (non-tolled) is expected to result in
an overall increase in vehicle volumes on SR 99downtown and southward,
relative to the Bored Tunnel Alternative (non-tolled), due to connections at
Elliott and Western Avenues and an additional lane on SR 99 along the
waterfront.

* The Elevated Structure Alternative (non-tolled) is forecasted to carry the
highest vehicle volumes on SR 99 downtown and southward among the
three build alternatives, because of additional capacity on SR 99 in Pioneer
Square and its connections in the midtown area and at Elliott and Western
Avenues.

1.4.1.1.2 Tolled Conditions

A background assumption for tolled conditions is that toll rates would vary by
time of day, direction, and vehicle type.

The system-level findings under tolled conditions are the following;:

e Under tolled conditions, SR 99 mainline volumes would decrease for all of
the build alternatives.

¢ Vehicles would divert from SR 99 when tolling is implemented. For
example, diversion from SR 99 under the Bored Tunnel Alternative with
tolling is forecasted to be approximately 39 percent of daily vehicles
compared to the Bored Tunnel Alternative without tolling. These diverted

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 1-16
Final EIS



1412

vehicle trips would instead be distributed across Alaskan Way, parallel
arterials, and I-5.

Diversion percentages would vary greatly between peak and off-peak
time periods, with off-peak diversion being higher. The daily diversion
rate represents the average of several time periods.

Regardless of the build alternative, diversion to city streets due to tolling
on SR 99 would be much less than the diversion associated with the
Viaduct Closed (No Build Alternative).

The Bored Tunnel Alternative would experience less diversion associated
with tolling than either the Cut-and-Cover Tunnel Alternative or the
Elevated Structure Alternative.

Under the Bored Tunnel Alternative, person trips across all screenlines are
similar regardless of tolling, demonstrating that both the non-tolled and
tolled alternative meet a similar person-trip demand.

For each of the build alternatives, the analysis of travel patterns under
tolled and non-tolled conditions indicated diversion from the SR 99 facility
in the Center City. For each of the build alternatives, patterns north and
south of the Center City were less affected by diversion due to tolling.

For the transportation analyses, tolling was assumed to be implemented
just north of Seneca Street for all three build alternatives. The differing
connectivity associated with the alternatives (i.e., connections to the
midtown ramps at Seneca and Columbia Streets and Elliott and Western
Avenues) resulted in significantly different diversion patterns for each of
the alternatives.

Because the Elevated Structure Alternative would include ramps at Seneca
and Columbia Streets, which were not tolled for this analysis because of
their location, this alternative resulted in much higher diversion rates as
drivers took advantage of those ramps to bypass tolls for part of the trip
through downtown.

SR 99 Mainline

1.4.1.2.1 Non-Tolled Conditions

The findings for the SR 99 mainline under non-tolled conditions are the following:

SR 99 volumes showed peak-period directionality, with higher volumes
traveling to downtown during the morning (AM) peak hour and the
reverse during the evening (PM) peak hour.

Compared to the other build alternatives, the Bored Tunnel Alternative
generally resulted in higher speeds through the central section of the
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project area because of the lack of ramps that cause merging activity and a
disruption of traffic flow.

1.4.1.2.2 Tolled Conditions

The findings for the SR 99 mainline under tolled conditions are the following;:

1413

SR 99 mainline volumes forecasted for all three build alternatives with
tolling were generally lower than volumes without tolling in both
directions during the AM and PM peak hours. Under all three
alternatives, vehicles are expected to divert from the tolled facility to the
arterial street system and I-5.

For all three build alternatives with tolling, SR 99 mainline operations
through midtown are projected to improve in both directions during the
AM and PM peak hours, compared to the same alternatives without
tolling. This is expected to occur as a result of significant decreases in
traffic volumes through the midtown section as vehicles are diverted away
from the tolled facility onto the arterial street system and I-5.

Key Intersections

The findings for key intersections under non-tolled conditions are the following:

1.4.1.3.1 Non-Tolled Conditions

The Viaduct Closed (No Build Alternative) would displace a large number
of trips from SR 99 to other routes, leading to high levels of traffic
congestion on city streets and I-5 throughout the day.

The difference in access between the three build alternatives (i.e., whether
or not connections are provided to the midtown ramps or Elliott and
Western Avenues) is a major factor in the performance characteristics of
individual intersections throughout the project area because traffic
patterns would vary depending on the ramp connections to the SR 99
mainline.

Compared to the Bored Tunnel Alternative (non-tolled), traffic operations
on major through routes in downtown (e.g., Second and Fourth Avenues)
are expected to be better under the Cut-and-Cover Tunnel Alternative
(non-tolled) and the Elevated Structure Alternative (non-tolled) because
less traffic would use surface streets to access destinations that can be
reached instead via SR 99 and the Elliott/Western ramps.

Under the Bored Tunnel Alternative, the new east-west surface street
connectivity in the north area would result in a number of new
intersections, all of which are expected to operate well.
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¢ In the north area, many of the same intersections that would operate with
congested conditions under the Bored Tunnel Alternative would also
operate with congested conditions under the Cut-and-Cover Tunnel
Alternative and the Elevated Structure Alternative.

14132 Tolled Conditions
The findings for key intersections under tolled conditions are the following:

¢ Under all three build alternatives, tolling would affect the level of service
(LOS) at selected intersections in the project area. Some ramp volumes are
expected to increase. As a result, key intersections along alternate routes
are expected to experience increased delay. Traffic volumes on alternate
routes, including Alaskan Way, Second Avenue, and Fourth Avenue, are
expected to experience the greatest increase, although the increase would
vary with the alternative.

¢ Intersections that would experience the greatest increase in delay in the
south area are located along the alternate routes, including First Avenue at
Yesler Way, Second Avenue S. at S. Jackson Street, Fourth Avenue S. at
S. Jackson Street, Fourth Avenue S. at Airport Way S., and Fourth
Avenue S. at S. Holgate Street.

® The Bored Tunnel Alternative (tolled) is expected to result in increased
delay at more intersections in the north area than the central or south
areas. Of the 34 intersections reported, 19 would experience a change in
delay; 15 intersections would experience increased delays due to tolling.

¢ The north area is expected to experience greater impacts on intersection
LOS due to diversion associated with tolling because most of the traffic
diversion from SR 99 would be in a relatively concentrated area.

1414 Travel Times

1.41.4.1 Non-Tolled Conditions
The findings for travel times under non-tolled conditions are the following;:

* Projected travel times for most of the routes investigated are not expected
to vary dramatically from one build alternative to another. The majority
of travel times during the AM and PM peak hours are expected to be
within 2 to 3 minutes of each other, with the exception of travel times on
routes that take advantage of the Elliott/Western ramps for which the
Bored Tunnel Alternative would be 5 to 6 minutes longer.

¢ Based on the routes targeted and summarized, travel times for the Bored
Tunnel Alternative (non-tolled) would generally be higher than those for
the Cut-and-Cover Tunnel Alternative (non-tolled) and the Elevated
Structure Alternative (non-tolled).
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The Viaduct Closed (No Build Alternative) would likely result in much
slower travel times than any of the build alternatives. As an example,
travel times for the Woodland Park to S. Spokane Street route under the
Viaduct Closed (No Build Alternative) could be up to three times longer
than travel times for the Bored Tunnel Alternative (non-tolled).

1.4.1.4.2 Tolled Conditions

The findings for travel times under tolled conditions are the following:

14.2

Projected travel times for most routes with tolls are generally expected to
be longer than those for the same routes without tolls. This is mainly due
to traffic diversion to surface streets and resulting conditions at the ramp
diversion points and on alternate routes such as downtown arterials.

Routes showing the greatest difference between non-tolled and tolled
conditions are Second Avenue (southbound), Fourth Avenue
(northbound), and Ballard to S. Spokane Street via Alaskan Way.

Construction Effects

The constructions effects of the three build alternatives would be the following;:

Construction effects would be greatest for the Cut-and-Cover Tunnel
Alternative, followed by the Elevated Structure Alternative. Construction
of the Bored Tunnel Alternative would result in far less disruption to the
existing transportation system than the other two build alternatives
because it could leave the existing viaduct in operation for most of the
construction period.

Total construction duration for each of the three build alternatives is as

follows:

— Bored Tunnel Alternative: 65 months

— Cut-and-Cover Tunnel Alternative: 105 months

— Elevated Structure Alternative: 120 months

Total duration of SR 99 closure for each of the three build alternatives is as

follows:

— Bored Tunnel Alternative: 3 weeks

— Cut-and-Cover Tunnel Alternative: 27 months for both northbound
and southbound travel. In addition, the southbound lanes would be
closed for an additional 15 months (between Virginia and Blanchard
Streets), and the northbound lanes would be closed for an additional
12 months after the main closure.

— Elevated Structure Alternative: 4 months
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Construction of all three build alternatives would take many years. The
analysis presented in this report provides detailed data only for the
construction stage that was determined to be the most severe (a
combination of impact on street operations and the duration of impact).

Travel Patterns and Design

The findings for travel patterns and design are the following;:

Connecting east-west streets across Aurora Avenue would greatly
improve local circulation and mobility for both motorized vehicles and
nonmotorized modes in the South Lake Union area and between the South
Lake Union area, Uptown, and surrounding areas. This is an especially
key benefit for pedestrians and bicycles because the next nearest crossings
(Mercer Street, Broad Street, and Denny Way) carry high volumes of
motor vehicles and have relatively narrow sidewalks, contributing to a
non-friendly environment for nonmotorized travel. The Bored Tunnel
Alternative would connect John, Thomas, and Harrison Streets over SR 99.
Under the Cut-and-Cover Tunnel Alternative and the Elevated Structure
Alternative, Thomas and Harrison Streets would connect over SR 99 on
two new bridges.

Under the Bored Tunnel Alternative, Alaskan Way is expected to carry
more vehicles than it would under the other alternatives because it would
be the primary access route from SR 99 into downtown from the south,
and it would accommodate traffic to 15" Avenue via Elliott and Western
Avenues. Direct access to Elliott and Western Avenues would not be
provided under the Bored Tunnel Alternative, which is expected to result
in congestion along the roadway, particularly near the Seattle Ferry
Terminal at Colman Dock, without further improvements to Alaskan Way.

The ability of Alaskan Way to serve as a primary travel corridor for
Elliott/Western traffic is limited by the rail crossing at Broad Street and
multiple cross streets. The Elliott/Western Connector, proposed as part of
the Program, would address this issue.
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Chapter 2 METHODOLOGY

This chapter details the data collection process for the transportation analysis,
specifies the methods used for the travel forecasting and traffic analysis, and
describes the types of transportation effects investigated and how those effects
were evaluated.

2.1  Study Area

The primary study area for the transportation analysis encompasses the project
area and nearby transportation facilities that are related to or affected by the SR 99
corridor. The study area is very similar to that used in the previous EIS studies,
such as the 2006 and the 2010 Supplemental Draft EISs (WSDOT et al. 2006, 2010).
It is generally bounded by S. Spokane Street to the south, Elliott Bay to the west,
Aloha Street (three blocks north of Mercer Street) to the north, and I-5 to the east
(Exhibit 2-1). The study area is divided primarily unto three areas: south, central,
and north. In places, additional divisions may be added to the discussion for
clarity. In Chapter 5, the operational effects were evaluated for the four-county
region.

Changes in travel patterns and transportation-related effects outside the study
area were considered and found to be minimal. In addition, the potential for
cumulative effects was evaluated for the broader region and is discussed in
Chapter 8.

2.2  Data Collection and Sources

The Transportation Research Board’s 2000 Highway Capacity Manual (HCM)
provides guidance for assessing traffic operating conditions for the range of
roadway types found within the study area, including limited-access segments
and ramps on SR 99, as well as signalized and unsignalized intersections on study
area arterials (TRB 2000).

The National Cooperative Highway Research Report #255, Highway Traffic Data for
Urbanized Area Project Planning and Design outlines recommended practices for
preparation of transportation data, including travel forecasts (TRB 1982).

In addition, design guidelines that are relevant to the study of transportation
conditions include the following;:
* A Policy on Geometric Design of Highways and Streets (AASHTO 2004a)
* A Guide for Achieving Flexibility in Highway Design (AASHTO 2004b)
*  Guide for the Development of Bicycle Facilities (AASHTO 1999)
*  Manual on Uniform Traffic Control Devices (FHWA 2003)
*  Design Manual, M 22-01 (WSDOT 2009a)

* Any relevant City design guidelines or standards
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2.3 Travel Demand Estimates and Forecasts

The assessment of future travel conditions is based in part on travel forecasts
generated by the application of a regional travel demand model. The project
model is based on the current (2008) Seattle Department of Transportation
(SDOT) enhanced version of the Puget Sound Regional Council (PSRC) regional
planning model, which operates in the EMME software environment. The model
reflects assumptions for regional population and employment growth as defined
in PSRC’s adopted regional plan, Destination 2030: Metropolitan Transportation
Plan for the Central Puget Sound Region (PSRC 2001). These data were most
recently updated in 2006.

Documentation of the model development and validation is detailed in three
documents:

® PSRC Travel Model Documentation (for Version 1.0), Updated for Congestion
Relief Analysis (PSRC 2007b)

*  Alaskan Way Viaduct (AWV) Central Waterfront Travel Demand Model
Documentation (Fehr and Peers 2008)

o Alaskan Way Viaduct & Seawall Replacement Program Travel Demand Model
Refinement and Validation Report (Parsons Brinckerhoff 2009)

The travel demand model was used to establish baseline traffic estimates for
future years that reflect forecasted population and employment changes, as well
as planned transportation system improvements. Forecasts for the affected
environment were developed for 2015. Horizon year forecasts were developed
for 2030 conditions. Construction period forecasts were derived from model runs
for 2015, 2017, and 2018.

Previous editions of the Transportation Discipline Report for the Supplemental
Draft EISs (WSDOT et al. 2006, 2010) used year 2005 conditions for the affected
environment, which describes the context, or setting, of the project. For the Final
EIS, the year 2015 was chosen to reflect the affected environment based on
projects recently completed or currently underway. The S. Holgate Street to

S. King Street Viaduct Replacement Project will affect access to the Alaskan Way
Viaduct. The project is funded, under construction, and will be complete by 2015.
Recent modification to SR 519, as part of the SR 519 Intermodal Access Project,
resulted in new traffic patterns in the south portal area that also need to be
captured as part of the affected environment. Based primarily on these two
projects, it was determined that 2015 conditions would provide a better
description of the project setting for the Final EIS than 2005 conditions.

Previous editions of the Transportation Discipline Report for the Supplemental
Draft EISs (WSDOT et al. 2006, 2010) used year 2015 conditions to represent the
horizon (design) year. For the Final EIS, 2030 was used for the horizon year

forecasts, rather than 2015, for several reasons. Because the opening year of the
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SR 99 mainline for Cut-and-Cover Tunnel Alternative would be 2019 and the
opening year for the Elevated Structure Alternative would be 2021, analysis of the
build alternatives for 2015 was not performed. The Bored Tunnel Alternative
would be expected to open to traffic in 2015, and the results from the analysis of
the Bored Tunnel Alternative for 2015 were included in the 2010 Supplemental
Draft EIS (WSDOT et al. 2010).

2.3.1 Model Assumptions

The future year model conditions include a unique set of baseline assumptions for
the horizon year (2030). These assumptions include population and employment
forecasts for the specific horizon year and transportation network elements,
including today’s highway, street, and transit system components as well as other
transportation improvements that are currently identified in adopted regional
plans and have a funding commitment toward implementation in place.

In addition to using the PSRC four-county EMME travel demand forecasting
model assumptions for population and employment to develop future year
forecasts, the project team compiled a list of transportation projects that are
included in the baseline and build networks and have worked with the lead
agencies to finalize and reach consensus on these assumptions. The current list of
major new transportation system components within the study area for 2030 is as
follows:

¢ New ramps to and from Alaskan Way S. south of S. King Street and
reconfiguration of Alaskan Way S. and S. Atlantic Street as proposed in
the S. Holgate Street to S. King Street Viaduct Replacement Project.

¢ Sound Transit Phases 1 and 2, which consists of Sounder commuter rail;
ST Express bus; First Hill Streetcar; and South Link, University Link,
North Link, and East Link light rail. Buses currently operating in the
Downtown Seattle Transit Tunnel (DSTT) are assumed to operate on
surface streets upon completion of University Link.

¢ Existing transit services and new services proposed in the agencies” 6-year
plans.

¢ Third Avenue transit exclusivity (Stewart Street to Yesler Way) and the
Fourth Avenue S. bus island north of S. Jackson Street (continuation of
improvements put in place for the Sound Transit Tunnel Conversion).

¢ King County Transit Now service changes and bus rapid transit (BRT)
corridors (called RapidRide) approved through the Transit Now initiative
(2006).

¢ SR 519 Intermodal Access Project, Phase 2.
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* The Mercer East Project, which would widen Mercer Street between
I-5 and Dexter Avenue N. to accommodate three lanes of travel in each
direction, parking, sidewalks, and a median with left-turn lanes.

* S.Spokane Street Viaduct Widening Project, including widening between
Sixth Avenue S. and SR 99, relocation of the westbound off-ramp from
Fourth Avenue S. to First Avenue S., and a new eastbound off-ramp at
Fourth Avenue S.

The 2015, 2017, and 2018 models have similar components as the 2030 model, but

they do not include Sound Transit Phase 2 (ST2) elements, except for the First Hill
Streetcar. A few minor highway projects outside the study area that are included

in the 2030 model are also not included in these earlier horizon years.

Based on input from King County Metro, the model assumes Fall 2009 service
levels as a year 2015 baseline for transit due to the national recession and sales tax
revenues being substantially less than predicted in the 2009 budget.

The assumptions for Port of Seattle container terminal/rail terminal trips
(Terminal 46, Terminal 30, and the North Seattle International Gateway [SIG], in
particular) in the S. Holgate Street to S. King Street Viaduct Replacement Project
are included in the analysis in the post-processing portion of volume
development (i.e., they were incorporated into the volumes after the travel
demand model runs, but before any operational analyses). The PSRC 2040 freight
element is not incorporated in the travel demand model at this point.

2.3.2 Model Conditions

Transportation planners prepared a model for the 2015 Existing Viaduct that
included the baseline elements described previously. The 2015 Existing Viaduct
assumes that the existing viaduct would remain in place in its current
configuration except for new ramps to and from Alaskan Way S. south of S. King
Street and reconfiguration of Alaskan Way S. and S. Atlantic Street as proposed in
the S. Holgate Street to S. King Street Viaduct Replacement Project.

The 2030 Viaduct Closed (No Build Alternative) assumes that the existing viaduct
would be removed from S. Royal Brougham Way to the south portal of the
Battery Street Tunnel, with SR 99 instead connecting to the existing street grid at
these locations. The existing linkage from the central waterfront to the Battery
Street Tunnel provided by the Alaskan Way Viaduct would not be replicated.

The Alaskan Way surface street would be maintained in its current alignment but
restriped to provide four travel lanes.

The build alternatives are reflected in the 2030 results that gauge conditions that
include network changes associated with each of the build alternatives. Each of
the build alternatives was analyzed with and without tolling.
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In addition, a “construction” condition was modeled for each build alternative to
reflect conditions during the most disruptive construction stage. The construction
analysis is based on model runs for 2015, 2017, and 2018, and it was adjusted
accordingly.

A “high-level” year 2040 assessment was conducted by analyzing projected
population and employment growth in the region and in the Center City area.
This assessment did not require travel demand model runs.

In total, 13 model runs were conducted, representing the following conditions:

e 2015 Existing Viaduct

¢ 2015 Construction Stage for the Bored Tunnel Alternative

¢ 2018 Construction Stage for the Cut-and-Cover Tunnel Alternative

¢ 2017 Construction Stage for the Elevated Structure Alternative

e 2030 Viaduct Closed (No Build Alternative)

e 2030 Non-Tolled Bored Tunnel Alternative

e 2030 Tolled Bored Tunnel Alternative

e 2030 Non-Tolled Cut-and-Cover Tunnel Alternative

e 2030 Tolled Cut-and-Cover Tunnel Alternative

e 2030 Non-Tolled Elevated Structure Alternative

e 2030 Tolled Elevated Structure Alternative

¢ 2030 Non-Tolled Program

e 2030 Tolled Program
The 2015 Existing Viaduct is described in Chapter 4, while the 2030 Viaduct
Closed (No Build Alternative), non-tolled 2030 Bored Tunnel Alternative,
non-tolled 2030 Cut-and-Cover Tunnel Alternative, and non-tolled 2030 Elevated
Structure Alternative are discussed in Chapter 5. Construction conditions are

discussed in Chapter 6. Chapter 7 provides a discussion of tolling, which
includes the tolled 2030 Bored Tunnel Alternative, the tolled 2030 Cut-and-Cover
Tunnel Alternative, and the tolled 2030 Elevated Structure Alternative. Finally,
the 2030 Program (non-tolled and tolled) is discussed in Chapter 8, along with
qualitative discussions of the cumulative effects of all of the build alternatives.

2.4  Traffic Operations Analysis

2.4.1 Highway Simulation

SR 99 traffic operations were assessed for the AM and PM peak hours using a
traffic simulation model developed in the VISSIM modeling environment
(version 5.1). The VISSIM model includes mainline SR 99 segments, ramps, and
ramp terminal intersections. The model replicates traffic flow by simulating
discrete vehicle movements to produce estimates of travel speeds and traffic
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density, which can be used to assess highway LOS consistent with HCM
definitions.

2.4.2 Arterial Intersection Analysis

Intersection traffic operations were evaluated for key locations on the arterial
network using VISSIM, described above, and Trafficware Corporation’s Synchro
software (version 7.0 or later). Synchro is a traffic modeling program designed
for the analysis of intersection traffic operations and the optimization of traffic
signal timings. Synchro reports average vehicle delay, allowing calculation of
LOS consistent with HCM definitions. Synchro also estimates average and
maximum queue lengths.

Intersections were selected for analysis based primarily on their relation to the
Alaskan Way Viaduct corridor and changes in traffic patterns predicted by the
travel forecasting model. VISSIM was used to evaluate intersections located at
ramp terminals and on the following segments:

Alaskan Way from S. Royal Brougham Way to Broad Street
e FElliott and Western Avenues from Blanchard Street to Mercer Place W.

* New Elliott/Western Connector arterial between Elliott and Western
Avenues and the Alaskan Way surface street (where applicable)

e Mercer Street from I-5 to Elliott Avenue W.

Other intersections were evaluated using Synchro. Exhibit 2-2 shows the
intersections that were analyzed, and Exhibit 2-3 shows the intersections that are
specifically addressed in this report.

2.5 Transportation Data and Performance Measures

2.5.1 Sources of Existing Geometric Data and Traffic Control Information

Transportation analysts have previously compiled data related to roadway
geometry, channelization, and traffic control (including signal timing) for the
Program. These data were reviewed for consistency with existing field conditions
and updated as necessary.

2.5.2 Traffic Volume Information

2521 Mainline SR 99 Traffic Counts

Transportation analysts have previously prepared estimates of AM peak hour,
PM peak hour, and daily traffic volumes for SR 99 mainline segments and ramps
under 2005 conditions. These volume estimates were derived from traffic counts
conducted by WSDOT and the City from 2004 through 2006. Traffic volumes on
SR 99 within the study area have generally remained stable in recent

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 2-7
Final EIS



En T el T T T T T 1 T LI ] bk
o NG eds = T
et TS S :
[T L. 99 I
I [ o4 Al
: f/_

Elliott Bay ¢ 7 4, I\ Y L : s

Lo
’

Legend

e Intersections Analyzed

0 2,000 4,000 8,000
Feet Exhibit 2-2

Basemap Data Source: King County, 2005. Intersections Analyzed




T
R T g = Y
5 wide st i = 2
3 & : =
2 2 =z W comprock st — 9 e nghanpoiE| e fion
] & £ b ishuang or fenianp or £ Y
g & & —] S
| w Hrosdect st o EROBPECE ST ©
z #
z | . 5 )
. 99 & el o o 'WE
8 F S gz I ET u
oA g Y L On) 3 S £ 2 E = K
.- 2 S/ _adumst 3|2l gl § EE R 3 Lqhas:
\ HIl EBE S Sl NG &
@ Lefsr i g T E G
@ = 23| 2 5=
E 4 wLLevsT 8| £ N
E B ov s
g & ) ] ov s Ny st —
M v M o 3| wmgrced st o erder o
2 Ed 5 B T meRcER sT e
Sl requsugansp 2 5| N E H o
H - H £ Ly eReppBLGAN = E REP
wibrmdonst 3| R g £ E
£ ssison sy gl 3 I safrmishu o
g & 5 3 gl = w v
VTHOM 3 2] 2 - Y HPMAY ST w 9
U THOMAS) = Hom4s s 3 L H S|
- = T HIERR
. ol 3] Fl 15 5 H I wl 3| erhdilg s
L prndr 2 H Il = g = = ] I T H S |
B g | 8 I = e sofnbr |e suf
% HIERE g 2
&, o E S o g s = B E z
3 i Iw v way cpemtwa| &
L7 4 4
o &
%, §
> o
% 7\ L K u 5
SN\, Qe oule s Quivk T | | |
SK KI5, X H q
3 (. &, g 4 pinefsr 0
( D E E
& 3 3
X N & g g i 3
A . tHE
N/ o -1 | 3 PIKRST S
RS E H B
P cufion
2 Yo NE NS
) &y X
o e, . N
3 K < C.
% 3 % sprfnc s
3 3 o
&,
» 4 % ; I
& % l 9
4 & colums st
- X . -
4 e » g
o \ & S ccuerprs] E
> > ‘-:e\"\ w] H
& P e o> 3 ] - )
ekl b 5y g
e < £ N HIE
) 8> ETERRAGE ST b F 2| Bl
< I
© £ alper £
B “ . ealoen dr
%\ e g
Z N 2| cdenycrsr
H | <o)
Elliott Bay ol suboerod sl vty
H E ¢ s
e sungst N[ H
B 1] l 5] 3 I T
B £ E £
% Els we dnf] 3 =l sweersr \
%) 3 5
Lt s st sde s
3 oerdeon st . .
h H cuduests o5
) & e
2 —Neruuueh st e
E f=t %\ ier
e
5 S ROYAL BROUNSN Wl 2 5
3 sdboans 1
hien 5
ATLANTIC ST N
e E|_safiantic 41
B ¢ o g
g . safsadusrrdst 2
< ordriaa z || soubare br
| I shuos]
ol _sifus " "
sfufen s Y I EEE
S | 2] sviakekst = I -
H of o | ol\“lscduesksr] 5 &5 & 5| 2
g g | i H ssmever § £ .
5 H ey J E : H
H 7] I sobviepNy | 2
v ¢ = E z ] Share s
m 2 \NDER ST - H
swharden dr E - s {anode §
% 2 < B : M wedie st
% H [ 9 g H i
2 J e g gl | Jde E
— % ® H venslst }
| S suanforo s S HANFORD ST
; s orronlst s HoRron sT H o
. s Hnps tnfos st SHNDS ST H - -
H dEEE
o H 2 £ ul
B ) / 3 OKANE
g W spoie o7
b s
LY/ 7
3 — —
Nz,
<3 s st
{ Legen g I
in 4 /1 (-
. . . H sdwore o _
® Existing signalized intersection | :
8 ¥l
g
. - - H S NEVADA S \Z,
L] New S|gnaI|ze Intersection 3 . cbveol or :
somosr ¥ o g
g 7 I I I 113 - -
g AT

2,000 4,000 8,000

Feet

Exhibit 2-3
Intersections Reported

Basemap Data Source: King County, 2005.



years, so these volume estimates are still considered current. Some additional
on-corridor traffic count data were collected in 2007 and 2008 by the City. These
data were evaluated, and existing traffic volume estimates were updated as
necessary to reflect changes evident in these latest counts.

2522 Intersection Traffic Counts and Related Data

Previous work associated with the Program led to the development of a database
of turning movement counts for intersections throughout the study area. The
data include AM and PM peak hour vehicle turning movements, percentages of
heavy vehicles, peak hour factors, and pedestrian crossings for each intersection
leg. Counts have been collected for most traffic-signal-controlled intersections
within the primary study area. Traffic volumes at minor intersections for which
counts are unavailable have been estimated based on counts at adjacent
intersections.

Turning movement counts were originally conducted between 2003 and 2005,
although the database has been updated as more recent data have become
available. The intersections selected for detailed traffic analysis were evaluated to
determine whether new traffic counts were needed. This process involved
considering whether new development in the area is likely to have altered traffic
patterns since the date of the last traffic count, and comparing turning movement
volume counts to newer automated traffic counter data available from the City
(2007-2008). New peak-hour turning movement counts were conducted for
locations where the last estimates were determined to be out of date. Newer
counts were compared to prior counts to identify any anomalies.

2523 High-Occupancy Vehicles

Vehicle occupancy data were collected for the existing Seneca Street off-ramp and
the Columbia Street on-ramp during the AM and PM peak hours. The purpose of
focusing on the midtown ramps was to assess high-occupancy vehicle (HOV) use
of the ramps to and from downtown to support decisions related to providing
transit and/or HOV priority into the CBD from the south. The SR 99 corridor
within the study area does not currently include any HOV facilities.

2524 Nonmotorized Users

Pedestrian volumes at intersections were collected with the arterial turning
movement counts described previously. Generally, bicycle traffic was counted as
part of the vehicle stream. Discrete counts of bicycle traffic were not conducted.

2525 Trucks

Volumes of heavy trucks were collected during the arterial turning movement
counts described previously. Heavy trucks include single- and double-trailer
units, dump trucks, and similar large trucks. Medium- and light-duty trucks and
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delivery vans were not included in these totals. These data were supplemented
by video reconnaissance of freight traffic on SR 99 conducted in June 2006.
Additional information on the use of the SR 99 corridor by heavy trucks is
summarized in the project memorandum Updated SR 99 Truck Volumes (Parsons
Brinckerhoff 2006a). After the Nisqually earthquake of February 2001, weight
restrictions were established to prohibit vehicles weighing over 10,000 pounds
from using the two left lanes on each level of the viaduct. These restrictions
remain in place today.

2.5.3 Parking Inventory

On-street parking in the Seattle CBD and along the waterfront was counted in
2001, with additional counts in 2002 and 2003 and an updated count in 2006.
Location and types of parking were rechecked in 2009 and 2010. On-street
parking spaces surrounding the north project area were counted in the summer
of 2009 and rechecked in early 2010. Also obtained were City data for on-street
parking spaces in 2009 and off-street parking data collected from 2004 to 2006
(PSRC 2007a).

2.5.4 Transit Service Routes and Frequencies

Transit information related to service coverage, frequency, and travel times for
buses that currently use SR 99 and other nearby street segments was obtained
from published schedules and maps provided by King County Metro,
Community Transit, Pierce Transit, and Sound Transit. Available transit
ridership data were obtained from King County Metro, and modeled transit
ridership statistics from the project’s travel demand model (see Section 2.3) were
used to compare relative levels of ridership.

255 Ferry Service Characteristics at Colman Dock

Washington State Ferries representatives have provided data relating to current
ferry vessel capacities, ferry operating schedules, Seattle Ferry Terminal vehicle
holding capacity, and typical loading and unloading procedures. Information on
street-level pedestrian activity and actual traffic counts near Colman Dock also
has been collected (see discussion in Section 2.5.2.2).

2.5.6 Collision Data for SR 99

A comprehensive evaluation of collision history on the SR 99 corridor was
conducted in 2007, reviewing collision data from 2000 through 2003. Additional
collision data for the Battery Street Tunnel area were assessed for 2004. Collision
data gathered for the corridor for years 2005 through 2007 were also assessed.

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 2-11
Final EIS



2.6 Analysis of the Affected Environment

The affected environment was analyzed for a base year of 2015, unless otherwise
noted. The elements of the analysis are described in the following subsections.
The findings are typically reported for daily conditions corresponding to average
daily totals for weekday (Monday through Friday) conditions or for the AM or
PM peak hours. These peak hours correspond to the hour-long periods in the
morning and evening when overall traffic volumes and travel demand are at their
highest levels. For SR 99, the peak hours that were assessed correspond to 8:00 to
9:00 a.m. and 5:00 to 6:00 p.m. Generally, traffic volumes are at similar levels at
other times during the morning and evening commuting periods as well.
Therefore, peak hour results are largely representative of travel conditions
anytime from 7:00 to 9:00 a.m. and from 4:00 to 6:00 p.m.

2.6.1 Regional Context and Travel Patterns

The project’s travel forecasting model was used to estimate travel patterns on
regional transportation corridors, including I-5, SR 99, and major arterials in
central Seattle at screenline locations south of, within, and north of downtown
Seattle. Estimates of transit ridership and total person throughput for all travel
modes were prepared at the screenline level. Projected region-wide AM peak
hour, PM peak hour, and daily VMT, VHT, and VHD are reported from the travel
demand forecasting model, as well as daily transit mode shares to and from the
Center City area.

2.6.2 Traffic Operations on SR 99

AM and PM peak hour travel speed and LOS are reported for all mainline
segments and ramps on SR 99. These data were estimated from traffic simulation
modeling as described previously. Notable areas of congestion are identified and
described.

LOS is a measure that characterizes the operating conditions, as perceived by a
driver or facility user, of a highway, street, or other transportation facility.
Although LOS is a qualitative measure, it is based on quantitative measures, such
as traffic density, average speed, or average vehicle delay. A range of six LOS
designations, “A” to “F,” is defined in the HCM. LOS A represents ideal,
uncongested operating conditions, while LOS F designates congested, breakdown
conditions. Generally, LOS A, B, and C conditions are considered relatively
uncongested for the peak period of traffic in the urban environment. LOS D
conditions reflect heavier traffic volumes and noticeable slowing, while LOS E
represents congested conditions at the point of maximum vehicle throughput
(i.e., facility operation at full capacity).

LOS for either freeway segments or multilane highway segments is derived from
traffic density and classified according to the ranges shown in Exhibit 2-4. SR 99
is best classified as a multilane highway north of Denny Way. South of Denny
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Way, it most closely functions as a freeway, although its posted speed is lower
than that of a typical freeway. Both the multilane highway classification and the
freeway classification use the same density range to estimate LOS. These traffic
density ranges were used to classify LOS for all SR 99 mainline and ramp
segments. However, because posted speeds on SR 99 are less than those on a
typical freeway, the LOS as based on the HCM density ranges for freeways is
likely to be lower than the actual LOS experienced on the facility. Note that LOS
for intersections at ramp termini is also categorized using intersection-based LOS
measurements, as described in Section 2.6.3.

Exhibit 2-4. Level of Service Designations for Freeways or Multilane Highways

LOS for Freeway/Highway Segments Density Range
(pcpmpl)
Oto11
>11to 18
>18 to 26
>26 to 35
>35 to 45
>45

oM O N w >

Source: TRB 2000.
Notes: LOS =level of service
pcpmpl = passenger car equivalents per mile per lane

2.6.3  Traffic Operations at Key Arterial Intersections

Average vehicle delay and LOS are reported for AM and PM peak hour
conditions for key study area intersections on adjacent and nearby arterials.
Average vehicle delay is reported from either Synchro’s HCM Signals report or
from the simulation runs in the VISSIM model (see Section 2.4.2 for more
information). Intersection LOS is based on the average delay per vehicle and is
categorized as shown in Exhibit 2-5.

Exhibit 2-5. Level of Service Designations for Signalized Intersections

LOS for Signalized Intersections Average Vehicle Delay
(seconds)
0to10
>10 to 20
>20 to 35
>35 to 55
>55 to 80
>80

o md N w >

Source: TRB 2000.
Note: LOS = level of service
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2.6.4 Roadway Connectivity and Access

SR 99 connections were identified by movement (e.g., southbound SR 99 to Denny
Way) and evaluated qualitatively as providing “good access,”
substandard access,” or “no access.” These designations reflect the degree of
connectivity provided (full access, partial access, or no access); the quality of the
connections (high-speed/high-capacity ramp connections, low-speed/low-capacity
ramp connections, or arterial connections); and the type of connection provided
(direct connection, short indirect connection, or longer indirect connection
requiring extended arterial travel). Although the terms “access,” “full access,”
and “partial access” have very specific meanings to WSDOT with regard to access

control, these terms are used more generally in this report.

partial or

2.6.5 Transit Services

Public transportation services in the study area are described. Bus routes that
could be affected directly by the proposed changes to SR 99 under the build
alternatives were identified and are described in terms of routing, frequency of
service, and scheduled travel times. Transit enhancements included in the
Program are not proposed for the Cut-and-Cover Tunnel and Elevated Structure
Alternatives.

2.6.6  Truck Traffic and Freight

Truck volumes on SR 99 were mapped. Major freight generators and destinations
were identified, and truck use of SR 99 is described (including current weight and
flammable/hazardous materials restrictions). Truck and freight volumes were
included in the traffic operations analysis for SR 99 and key arterial intersections.

2.6.7 Parking

The location and type of parking for areas that may be affected by the build
alternatives are described. Parking utilization is also described in a general sense
as allowed by existing data.

2.6.8 Pedestrians

Pedestrian facilities proximate to the corridor are described. Major pedestrian
generators and their characteristics are also identified, such as the stadiums, the
Seattle Ferry Terminal at Colman Dock, and attractions along the waterfront.
Pedestrian activity was quantified for areas where activity is known to be high,
with particular emphasis on the waterfront. Pedestrian interactions with vehicle
traffic are discussed as they relate to Alaskan Way, Aurora Avenue, and ramps
from the Alaskan Way Viaduct.
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2.6.9 Bicycles

Bicycle routes and facilities were identified, and bicycle activity in the study area
is generally described.

2.6.10 Ferries

Current ferry operations at the Seattle Ferry Terminal, with emphasis on both
pedestrian and vehicle access and egress from the terminal, are described. To
capture traffic operating characteristics for the intersections that provide egress
from Colman Dock, delay and LOS were calculated separately for periods during
which ferry traffic is actively exiting the dock (and extension of the egress green
time is ongoing) and periods during which no ferry traffic is exiting the dock.

2.6.11 Collision History

Current high-accident locations and high-accident corridors were identified, and
the factors that contribute to the high incidence of collisions at those locations
were determined. A detailed discussion of collision history is presented,
updating the prior Program analysis conducted for 2001-2003 to reflect more
recent collision data (2005-2007). The collision history includes following
elements:

¢ Collision rates. To allow comparison of collision rates between corridor
segments and to average rates on similar facilities, collisions per million
vehicle miles of travel (MVMT) were calculated for each corridor segment.

* Collision types. The share of collisions for major collision types (e.g.,
fixed-object collisions and rear-end collisions) relative to total collisions,
and collision rates by type (per MVMT) were calculated. Comparing the
proportion of accident types by segment can help identify possible factors
contributing to collisions.

¢ Collision severity. The share of injury collisions (per MVMT) relative to
total collisions was calculated.

2.7 Analysis of Future Conditions and Environmental Effects

As discussed in Section 2.3.2, the project’s travel demand forecasting model was
used to estimate changes in travel patterns and traffic volumes for the future
years of 2015 and 2030. The construction analysis is based on model runs for
2015, 2017, and 2018 and adjusted accordingly. The year of analysis for
construction of the Bored Tunnel Alternative is 2015; the year of analysis for
construction of the Cut-and-Cover Tunnel Alternative is 2018, and the year of
analysis for construction of the Elevated Structure Alternative is 2017. The
construction analyses are based on the construction stage for each alternative that
is deemed the most disruptive. Detailed analysis was conducted for the 2015
Existing Viaduct and horizon year (2030) conditions for the Viaduct Closed (No
Build Alternative) and the build alternatives.
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2.7.1 Conditions in 2015 and 2030

2711 Changes in Travel Patterns and System-Wide Performance Measures

The travel demand forecasting model was used to estimate how travel patterns
might change with the construction conditions as well as the conditions in the
2030 horizon year for each build alternative. Traffic volumes on regional
transportation corridors, including I-5, SR 99, and major arterials in central
Seattle, were compared at screenline locations in the study area south of, within,
and north of downtown Seattle.

Estimates of transit ridership and total person throughput (for total vehicles and
transit modes) were prepared at the screenline level. In addition, forecasted
region-wide AM peak hour, PM peak hour, and daily VMT, VHT, and VHD are
reported, as well as daily transit mode shares to and from the Center City area.

2.7.1.2 Traffic Operations on SR 99

AM and PM peak hour travel speeds and LOS for all mainline segments and
ramps on SR 99 were developed for 2015 and 2030 modeled conditions. These
data were estimated from VISSIM traffic simulation modeling. One exception is
the 2030 Viaduct Closed (No Build Alternative). VISSIM modeling was not
conducted for the 2030 Viaduct Closed (No Build Alternative). Notable areas of
congestion and any substantial difference in operating conditions are identified
and described.

Travel characteristics on Alaskan Way for the build alternatives in 2030 were
compared to SR 99 trips that use the Elliott/Western ramps under the 2015
Existing Viaduct.

2.7.1.2.1  Traffic Operations at Key Arterial Intersections

Average vehicle delay and LOS were estimated for AM and PM peak hour
conditions for the build alternatives at key study area intersections, consistent
with locations evaluated for the affected environment (2015 Existing Viaduct). In
addition, any intersections that would be newly created or reconfigured under the
build alternatives were included in the evaluation.

Vehicle delays at select locations were also extracted for the Viaduct Closed
(No Build Alternative) and the Program as needed to provide input to the travel
time analyses, although full analysis of intersection LOS was not conducted.

Peak hour volume estimates used for these intersection analyses were developed
based on changes in traffic volumes projected by the project’s travel demand
model. For each intersection location, existing counts were adjusted by the
modeled change in traffic volumes to derive the appropriate volume under future
conditions. This “post-processing” of model volumes helps ensure that forecasts
derived from the model are calibrated to observed field conditions. In cases of

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 2-16
Final EIS



new intersections, estimates are based on modeled volumes adjusted to balance
with those at nearby intersections.

2.7.1.2.2 Travel Times

AM and PM peak hour travel time estimates for the 2015 Existing Viaduct and the
2030 build alternatives were developed for routes that represent major traffic
movements accommodated by the SR 99 corridor. The selected routes extend
beyond the boundary of the study area to better represent the total travel times
that actual trips might take. This allows the relative difference in travel times to
be considered in context with the total travel times for longer-distance trips

(i.e., those originating in or destined for locations outside the study area).

Travel time estimates were generated from models. Within the study area, travel
time estimates for SR 99 segments and ramps were derived from VISSIM
simulation model results. For arterial segments, travel time estimates were based
on free-flow speeds, and intersection delays were estimated from VISSIM
simulation model results and/or Synchro operations analysis results as available.
Finally, the travel demand model travel speeds were used as a basis for
calculating travel times along route segments outside the study area (e.g., SR 99
north of Aloha Street, 15 Avenue W. north of Elliott Avenue, and the West
Seattle Bridge west of Harbor Island). In addition, travel time contours were
estimated from the travel demand model and presented graphically for each
alternative.

Travel times are reported for routes that correspond to a range of trips that
typically use the corridor (the routes are shown in Exhibit 2-6):

e South to and from downtown, represented by West Seattle to CBD via
SR 99 and Alaskan Way surface street

* North to and from downtown via SR 99, represented by Woodland Park
(SR 99 and N. 50t Street) to CBD

¢ Through-trips on SR 99, represented by Woodland Park (SR 99 and N. 50t
Street) to S. Spokane Street

* Through-trips on the Elliott/Western corridor, represented by Ballard
Bridge to S. Spokane Street via two routes:
— Via Alaskan Way (or Alaskan Way Viaduct if applicable)

— Via Mercer Street and the bored tunnel (for the Bored Tunnel
Alternative only)

* Mercer Street from I-5 to Elliott Avenue
¢ Northgate to Boeing Access Road via I-5
¢ Fourth Avenue from S. Royal Brougham Way to Battery Street

® Second Avenue from Wall Street to S. Royal Brougham Way
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Travel Time Routes
=== Second Avenue, Wall Street to S. Royal Brougham Way
Fourth Avenue, Battery Street to S. Royal Brougham Way
e Ballard Bridge to Spokane Street via Alaskan Way (or AWV if applicable)
= Ballard Bridge to Spokane Street via Mercer and Bored Tunnel
Mercer Street, I-5 to Elliott Avenue W.
== Northgate to Boeing Access Road via I-5
e \\est Seattle to CBD via SR 99
=== \N/OOdland Park to CBD via SR 99
Woodland Park to Spokane Street via SR 99

Ballard

"

Northgate

Woodland
Park

2
\\CBD

Elliott Bay

West
Seattle Spokane St
Boeing
Access Rd
0 0.5 1 2

? Miles

Basemap Data Source: King County, 2005.

Exhibit 2-6
Travel Time Routes Map



Travel times to downtown are reported for the peak direction only, while other
routes—which do not have strong differences in directional traffic volumes

during commute times—were assessed for both directions of travel during each
peak hour. All routes were assessed for the 2015 Existing Viaduct and the 2030

build alternatives. Exhibit 2-7 identifies the travel time estimates that were
developed for each of the modeled conditions analyzed.

Exhibit 2-7. Modeled Conditions and Routes for Estimated Travel Times

2015 Existing
Viaduct

2030 Build
Alternatives

West Seattle Junction to CBD (Seneca Street and Fourth
Avenue) via SR 99 and Alaskan Way surface street

Woodland Park (SR 99 and N. 50t Street) to CBD

Woodland Park (SR 99 and N. 50t Street) to S. Spokane
Street

Ballard Bridge/Elliott Avenue to S. Spokane Street

a) Via Alaskan Way (or Alaskan Way Viaduct
if applicable)

b) Via Mercer Street, bored tunnel
Northgate to Boeing Access Road via I-5
Mercer Street from I-5 to Elliott Avenue

Second Avenue from Wall Street to S. Royal Brougham
Way

Street

Fourth Avenue from S. Royal Brougham Way to Battery

Peak direction
only

Peak direction
only

AM and PM

AM and PM

N/A
AM and PM
AM and PM
AM and PM

AM and PM

Peak direction
only

Peak direction
only

AM and PM

AM and PM

AM and PM
AM and PM
AM and PM
AM and PM

AM and PM

Notes: CBD = Central Business District
N/A =not applicable

2.7.1.3 Roadway Connectivity and Access

The connections for the build alternatives were identified by movement

(e.g., southbound SR 99 to Denny Way) and evaluated qualitatively as providing
“good access,
designations reflect the degree of connectivity provided (full access, partial access,
or no access); the quality of the connections (high-speed/high-capacity ramp
connections, low-speed/low-capacity ramp connections, or arterial connections);

/ai

partial or substandard access,” or “no access.” These

and the type of connection provided (direct connection, short indirect connection,
or longer indirect connection requiring extended arterial travel).

2.7.14 Transit

The expected effects on transit services were assessed using both qualitative and
quantitative information. Expected changes in transit routing for the build
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alternatives were identified and compared to routing for the Bored Tunnel
Alternative. The comparison focused on changes in coverage area and potential
effects on speed and reliability (based on traffic operations results). The results of
the traffic analysis were used to gauge potential effects on travel times on routes
operating on SR 99 (Aurora Avenue and SODO). Modeled changes in mode
share are reported as well.

2.7.15 Truck Traffic and Freight

The effects of the build alternatives on the movement of freight and goods,
including a comparison of routing alternatives for trips that currently use the
Elliott/Western Avenue corridor, were evaluated, along with potential changes in
vehicle restrictions (in terms of weight and/or flammable or hazardous materials).

2.7.16 Parking

Potential effects on parking were quantified for the area that would be directly
affected by the build alternatives. The location and proximity to dependent uses
and the availability of alternative parking also were qualitatively examined.

2.7.1.7 Pedestrians

Pedestrian components of the build alternatives are described in addition to other
project-related changes that could affect the quality and/or safety of pedestrian
facilities. In particular, potential effects associated with changes to Alaskan Way,
Aurora Avenue, and SR 99 ramp locations were examined to gauge pedestrian
exposure to vehicle traffic, effects on pedestrian connectivity, and means for
providing safe and convenient crossings of streets and highways.

2.7.1.8 Bicycles

Bicycle facility components of the build alternatives were characterized, as well as
other project-related changes that could affect the quality and/or safety of bicycle
travel. The assessment considered how changes in the roadway configuration
and traffic volumes on Alaskan Way might affect bicycling on Alaskan Way.

2.7.1.9 Ferry Traffic

Changes in vehicle access and egress from the Seattle Ferry Terminal at Colman
Dock are described.

2.7.1.10 Event Traffic

Traffic conditions and access to major events in the stadium area and at Seattle
Center were assessed qualitatively, taking into consideration normal peak hour
traffic conditions, changes in traffic patterns and volumes associated with events,
and event-related pedestrian activity.
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27111  Safety

Potential changes in conditions that could affect motorist, pedestrian, and
bicyclist safety were assessed on the basis of a review of the major design
elements associated with each build alternative, including facility type, lane
widths, geometric configuration, and potential locations of vehicle, bicyclist, and
pedestrian conflicts. The assessment also included the potential effects of the
design features on existing locations that experience a relatively greater share of
accidents, or how the design features could potentially introduce new or different
safety issues.

2.7.2 Conditions in 2040

A “high-level” year 2040 assessment was conducted by analyzing projected
population and employment growth both in the region and in the Center City
area. Based on this assessment, a qualitative discussion of the potential effect of
year 2040 conditions on the operational performance of the build alternatives is
included.

2.7.3  Travel Conditions During Construction

Traffic management approaches (detours) associated with major construction
stages of the build alternatives are described. Travel forecasts were prepared for
one construction stage associated with each build alternative, corresponding to
the stage that is expected to be most disruptive. SR 99 mainline speeds and travel
times were estimated. Travel disruption during other construction stages is
described qualitatively relative to this modeled stage. Transportation measures to
help maintain mobility and access during construction are suggested based on the
degree, location, and extent of the forecasted disruption. Impacts on access and
egress for stadium and Seattle Center events were assessed and are discussed
qualitatively.

2.8  Cumulative Effects

Cumulative effects are effects that result from the incremental impact of the build
alternatives when added to other past, present, and reasonably foreseeable future
actions. The quantitative focus of the cumulative effects analysis, which is
described in Chapter 8, is on the combined effect of the Bored Tunnel Alternative
plus the Program elements. A qualitative assessment is also presented for each of
the build alternatives combined with other past, present, and reasonably
foreseeable future projects that are anticipated to add to the transportation effects
in the study area. Two levels of cumulative effects were assessed. The first level
includes the Bored Tunnel Alternative and the other Program elements. This
level was assessed quantitatively. The second level of cumulative effects includes
each of the build alternatives and other regional transportation projects. This
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analysis was qualitative in nature and relied on other previously conducted

studies.

2.8.1 Other Projects

Other major projects included in the cumulative effects analysis are the following:

¢ Other Program elements, which consist of roadway and non-roadway

elements:

Roadway elements

Alaskan Way Surface Street Improvements — S. King Street to Pike
Street

Elliott/Western Connector — Pike Street to Battery Street

Mercer West Project — Fifth Avenue N. to Elliott Avenue (Note: the
City refers to this project as Mercer West, Two-Way Conversion, to
distinguish it from the underpass, which is part of the Bored
Tunnel Alternative.)

Non-roadway elements

First Avenue Streetcar Evaluation
Transit Enhancements
Elliott Bay Seawall Project

Alaskan Way Promenade/Public Space
Projects under construction

S. Holgate Street to S. King Street Viaduct Replacement Project

Transportation Improvements to Minimize Traffic Effects During
Construction

¢ Other planned projects with potential cumulative effects (some of these
are already included in the 2015 Existing Viaduct):

Seattle planned urban development

Gull Industries on First Avenue S.

North Parking Lot Development at Qwest Field

Seattle Center Master Plan (EIS) (Century 21 Master Plan)
Bill and Melinda Gates Foundation Campus Master Plan
South Lake Union Redevelopment

U.S. Coast Guard Integrated Support Command

Seattle Aquarium and Waterfront Park
Local roadway improvements

Bridging the Gap Projects
SR 99/East Marginal Way S. Grade Separation
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- Regional roadway improvements
I-5 Improvements
SR 520 Bridge Replacement and HOV Program
I-405 Corridor Program
Interstate 90 (I-90) Two-Way Transit and HOV Operations, Stages 1, 2,

and 3

SR 518 Widening

- Transit improvements
First Hill Streetcar
Sound Transit University Link Light Rail Project
RapidRide
Sound Transit North Link Light Rail Project
Sound Transit East Link Light Rail Project

- Transportation network assumptions
HOV Definition Changes to 3+ Throughout the Puget Sound Region
Sound Transit Phases 1 and 2
Other Transit Improvements

Potential changes in travel effects associated with the combined or cumulative

implementation of the identified projects are qualitatively described for both the
construction and operational timeframes.

2.8.2 Changes in Travel Patterns and System-Wide Performance Measures

The travel demand forecasting model was used to estimate how travel patterns
might change with the 2030 Program. The same performance measures outlined
in Section 2.7.1 were assessed for cumulative effects.

2.8.3  Traffic Operations on SR 99

AM and PM peak hour travel speeds and LOS were calculated for all mainline
segments and ramps on SR 99 for the 2030 Program. These data were estimated
from VISSIM traffic simulation modeling. Notable areas of congestion and any
substantial difference in operating conditions were identified and are described.
Travel characteristics on the Alaskan Way surface street with the Program are
specifically compared to existing SR 99 trips that use the Elliott/Western ramps.

2.8.4 Traffic Operations at Key Arterial Intersections

AM and PM peak hour vehicle delay by approach was developed for key arterial
intersections in the study area for the 2030 Program, as needed, to provide input
to the travel time analyses.
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Intersection analyses were conducted using the Synchro modeling software,
version 7.0. In addition, the VISSIM model, version 5.1, was used to analyze
intersections on the following arterials:

¢ Alaskan Way from S. Royal Brougham Way to Broad Street
e FElliott and Western Avenues from Blanchard Street to Mercer Place W.

e New Elliott/Western Connector arterial between Elliott and Western
Avenues and the Alaskan Way surface street (where applicable)

e Mercer Street from I-5 to Elliott Avenue

2.85 Travel Times

AM and PM peak hour travel time estimates for the routes indicated in
Exhibit 2-7 were developed for the modeled conditions included in the
cumulative effects analysis, consistent with the method identified previously.
The routes are shown in Exhibit 2-6.

2.9  Determination of Transportation Mitigation Measures

2.9.1 Mitigation of Operational Effects

Because the operational effects of each of the build alternatives would be
substantially better than those of the Viaduct Closed (No Build Alternative), long-
term (after construction) transportation mitigation measures would not be
necessary because all of the build alternatives would result in better long-term
operations on SR 99 and adjacent city streets. Under the build alternatives, both
travel times and intersection LOS in the study area would improve compared to
the Viaduct Closed (No Build Alternative), and each of the build alternatives
would result in lower daily traffic volumes on the Center City street grid than
those of the Viaduct Closed (No Build Alternative).

Although tolling the build alternatives would likely result in additional volumes
on streets in the north and south areas due to some drivers avoiding the toll, the
daily volumes and resulting travel speeds and nonmotorized mobility would
remain consistent with the classification of these streets and would be similar to
those found on other arterials and streets in the Center City. Even with the
diverted traffic, the transportation network would operate more effectively under
the build alternatives than under the Viaduct Closed (No Build Alternative).

Despite the expected operations under the build alternatives, WSDOT has
acknowledged that an acceptable long-term solution should be sought to
minimize the amount of diverted traffic due to tolling in order to optimize the
operation of the transportation network. Strategies for optimization are being
developed by the Tolling Advisory Committee, which is not a decision-making
body. Therefore, when the committee completes its work in 2012, additional
action may be required by Washington State, the City of Seattle, the Port of
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Seattle, and King County to implement the strategies developed by the committee
or other tolling mitigation strategies developed before project completion. If
necessary, additional environmental analysis may be performed to evaluate the
potential effects of the proposed strategies before implementation.

2.9.2 Mitigation of Adverse Effects on Travel During Construction

A program of measures to help maintain mobility and access during construction
is recommended based on the proposed detour routes and the forecasted degree
of travel disruption, including changes in existing pedestrian or vehicle
circulation patterns, parking, and access.

WSDOT, King County, and the City have developed transportation
improvements to minimize traffic effects during construction to keep people and
goods moving during construction associated with the Program. Although the
specific locations of construction mitigation actions would be different from those
for the Bored Tunnel Alternative and Program elements, all three build
alternatives could use similar mitigation strategies. These strategies are discussed
in Section 6.15, Mitigation of Construction Effects.

Preparation of a traffic management plan will be required. This plan will need to
be accepted by the City and will ensure that construction effects on local streets,
property owners, and businesses are minimized. Localized mitigation measures
will be developed as the construction details are refined.

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 2-25
Final EIS



This Page Intentionally Left Blank



Chapter 3 STUDIES AND COORDINATION

This chapter provides a summary of the studies and adopted plans undertaken in
the region that have relevance to the project. Also included is a summary of
coordination activities undertaken to guide the development of traffic and
transportation components of the project.

3.1 Relevant Studies and Plans

3.1.1 City of Seattle Comprehensive Plan (2005)

The City of Seattle’s Comprehensive Plan: Toward a Sustainable Seattle (City of Seattle
2005a), articulates a vision of how Seattle will grow in ways that sustain its
citizens’ values. The City first adopted the Comprehensive Plan in 1994 in
response to the state Growth Management Act of 1990. Multimodal
transportation policies discussed in the Comprehensive Plan were used to define
the project’s system elements. In particular, transportation demand policies and
system management strategies were used to guide development of the project’s
mitigation plans.

3.1.2 City of Seattle Transportation Strategic Plan (2005)

The Transportation Strategic Plan (City of Seattle 2005b) describes SDOT’s vision,
goals, and policies for achieving the City’s long-range objectives. It describes the
actions, projects, and programs that SDOT will implement to promote economic
growth in Seattle and the region, support livable neighborhoods, improve the
environment, and address the complex demands of the traveling public.
Information from this plan was used to help refine the project’s travel demand
models.

3.1.3 City of Seattle Bicycle Master Plan (2007)

The Seattle Bicycle Master Plan (City of Seattle 2007a) is a planning document used
to guide future improvements to Seattle’s bicycle network. This master plan
focuses on evaluating arterial streets to implement bicycle lanes and encourage
more bicycling throughout Seattle.

3.1.4 Seattle Pedestrian Master Plan (2009)

The mission of the Seattle Pedestrian Master Plan (City of Seattle 2009b) is to make
Seattle the most walkable city in the country by meeting four primary supporting
goals:

¢ Safety — reduce the number and severity of collisions involving

pedestrians.
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¢ Equity — make Seattle a more walkable city for all through equity in public
engagement, service delivery, accessibility, and capital investments.

* Vibrancy - develop a pedestrian environment that sustains healthy
communities and supports a vibrant economy.

¢ Health - raise awareness of the important role of walking in promoting
health and preventing disease.

The plan defines walkable streets by outlining the elements of a walkable street
and potential destinations that generate pedestrian traffic.

3.1.5 City of Seattle Center City Circulation Report (2003)

The City conducted a study of transit and nonmotorized circulation and service
options in the downtown area (City of Seattle 2003a). This study is an effort to
better integrate numerous independent transportation components and plans in
the downtown area.

3.1.6  City of Seattle Center City Access Strategy (2007)

In preparation for construction and growth, including the project and Program,
SDOT is planning, building, and monitoring the implementation of projects in the
city center. This strategy involves creating a livable and walkable city center,
integrating and simplifying the transit system, accommodating anticipated
growth, maintaining access into downtown during major construction projects,
and continuing mobility into the future (City of Seattle 2007b).

3.1.7  City of Seattle Freight Mobility Strategic Action Plan (2005 Plan Update)

The Freight Mobility Strategic Action Plan (City of Seattle 2005c) presents a list of
actions that SDOT will implement. These actions or tasks address administrative
and functional actions that SDOT will carry out to benefit freight, in accordance
with Seattle’s Comprehensive Plan and its Transportation Strategic Plan. Actions
include railroad grade separations, truck guide signing, street improvements, and
ongoing communication with the Seattle freight community via the Seattle
Freight Mobility Advisory Board.

3.1.8 Seattle Intermediate Capacity Transit Study (2001)

The Intermediate Capacity Transit Study (City of Seattle 2001) examined a wide
range of transit technologies and services that offer higher passenger carrying
capacity and greater reliability than buses operating in mixed traffic. It included
an assessment of the following transit services:

¢ BRT - buses that move quickly and reliably because of improvements such
as transit-only lanes or transit priority technology, which gives buses a
green light at intersections
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¢ Streetcars and trams — electric vehicles running on rails in the streets

¢ Elevated transit (like monorail) — electric vehicles that are grade-separated
or operate in exclusive rights-of-way, allowing them to avoid traffic
congestion and other barriers

This transit study examined transit system performance for various types of
transit service that may operate in the Alaskan Way Viaduct corridor.

3.1.9 City of Seattle Transit Plan (2005)

The City adopted a Transit Plan (City of Seattle 2005d) to define its transit
strategies for its Transportation Strategic Plan. The purpose of the Transit Plan is to
provide sound direction on how Seattle can achieve the transit system it needs to
meet long-term growth, economic, and transportation objectives for connecting
downtown and the emerging set of urban villages. Information from the plan was
used to help refine travel networks within the Program’s travel demand models.

3.1.10 Seattle Streetcar Network Development Report (2008)

The Seattle City Council approved a Seattle Streetcar Network Concept in early
2008 and authorized SDOT to evaluate the concept and identify the most
promising routes for early implementation. The report evaluated a number of
potential corridors and routes, including the First Avenue streetcar line that is
part of the Program (City of Seattle 2008a).

3.1.11 Center City Parking Program Work Plan (2008)

The Center City Parking Program is SDOT’s effort to address anticipated changes
to on-street parking in the Center City over the next several years (City of Seattle
2008b). This would be accomplished with new marketing, way-finding, and
technology measures in place by 2012. This program’s goal is to provide easy-to-
access off-street short-term parking with easy-to-understand pricing that keeps
the Center City moving and contributes to a sustainable transportation system.

3.1.12 Waterfront Parking Strategy (2002)

The Waterfront Parking Strategy was developed through a partnership between the
City of Seattle Strategic Planning Office, the Seattle Aquarium, the Metropolitan
Improvement District, the Pike Place Market Preservation and Development
Authority, and the Port of Seattle (City of Seattle 2002). It was commissioned to
develop a parking strategy to meet changing needs brought about by new and
emerging land uses along the Seattle central waterfront area. The purpose of the
strategy was to help the City balance the access and parking needs of a revitalized
waterfront with the preservation of neighborhood character and businesses.

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 3-3
Final EIS



3.1.13 South Lake Union Transportation Study (2004)

The main objective of the South Lake Union Transportation Study (City of Seattle
2004) is to form a set of transportation strategies to address existing problems and
to support and shape the development of the South Lake Union Urban Village.

3.1.14 Mercer Corridor Improvements Project NEPA Environmental Assessment
(December 2008) and Finding of No Significant Impact (May 2009)

The Mercer Corridor Improvements Project will replace the existing
Mercer/Valley couplet in the South Lake Union neighborhood with a widened
two-way Mercer Street and a narrowed two-way Valley Street. The widened
Mercer Street will have three lanes in each direction, with widened sidewalks,
on-street parking, and a landscaped median. On May 12, 2009, FHWA issued a
FONSI (City of Seattle 2009¢) based on the analysis presented in the
Environmental Assessment (City of Seattle 2008c).

3.1.15 Seattle Center Century 21 Master Plan (2008)

The Seattle Center Century 21 Master Plan calls for substantial, long-term
investment in Seattle Center over the next 20 years (Seattle Center Century 21
Committee and City of Seattle 2008). It allows for a mix of commercial and
community spaces. In terms of transportation, the master plan calls for increasing
the mode and frequency of transit, improving pedestrian connections to and
through the campus, and making it easier and safer to access Seattle Center by
vehicle, by bicycle, or on foot.

3.1.16 Destination 2030: Metropolitan Transportation Plan (2001)

The Destination 2030: Metropolitan Transportation Plan for the Central Puget Sound
Region (PSRC 2001) is the adopted regional long-range transportation plan for the
central Puget Sound region. The Metropolitan Transportation Plan (MTP)
comprises all transportation projects and programs planned for implementation
by 2030 (funded and unfunded). It also describes land use and socioeconomic
conditions forecasted for 2030, which form the basis for PSRC’s travel demand
models (the project’s travel demand model, as described in Chapter 2, is an
enhanced version of the PSRC model).

The MTP describes the performance of the regional transportation system, given
implementation of the full complement of projects identified in the plan. It
illustrates the cumulative effects of implementing all of the transportation projects
and programs planned throughout the region.

3.1.17 Transportation 2040

PSRC prepared Transportation 2040, a new transportation plan to address critical
issues such as congestion and mobility, the environment, and transportation
finance in the central Puget Sound region (PSRC 2010). This plan is an update of
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the central Puget Sound region’s MTP. Transportation 2040 was adopted by the
General Assembly on May 20, 2010.

3.1.18 Sound Transit 2 Plan (2008)

In 2008, voters approved funding for the ST2 plan (Sound Transit 2008), which
identified a major expansion of regional transit services. This program includes
extensions of the Link light rail transit (LRT) system by 36 miles, a new streetcar
line connecting Capitol Hill and First Hill to downtown Seattle, and significant
expansion of Sounder commuter rail and ST Express bus service.

Currently operating between downtown Seattle and the Seattle-Tacoma
International (Sea-Tac) Airport, Link LRT will make the connection between
downtown Seattle and the University of Washington in 2016. Under ST2,

Link LRT will be extended to Lynnwood in the north, Overlake in the east, and
Federal Way in the south. A new streetcar line will connect Pioneer Square in the
south end of downtown Seattle with First Hill and Capitol Hill. Sounder
commuter rail serving downtown Seattle will be enhanced by expanded
operations, extended platforms at stations, and improved access at south

King County and Pierce County stations. ST Express bus service will be
expanded. Potential improvements along the SR 520 corridor were also identified
for study under ST2.

ST2 builds on the initial program of regional service development known as
Sound Move. One of the major elements of Sound Move is construction of LRT to
serve the University District. This element, which is currently under construction,
is scheduled for completion in 2016. Once completed, LRT service will be
provided between Westlake Station in downtown Seattle and the University of
Washington campus (near Husky Stadium) via Capitol Hill.

The transit investments approved in ST2 are included as part of future conditions.

3.1.19 King County Comprehensive Plan for Public Transportation (2007)

The Comprehensive Plan for Public Transportation is the guiding policy document for
King County Metro Transit (King County Department of Transportation 2007). It
identifies goals, objectives, and policies to fulfill Metro's mission and progress
toward an efficient, reliable, and convenient public transportation system of the
future. It also lays the foundation for Metro's 10-year Strategic Plan for Public
Transportation (2007-2016) (King County Metro 2007). The plan supports the
growth management principles and is consistent with the regional vision
identified in VISION 2040 (PSRC 2009b). This plan was replaced by King County
Metro’s Strategic Plan for Public Transportation 2011-2021, described in Section
3.1.21.
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3.1.20 King County Metro Strategic Plan for Public Transportation 2007-2016

The King County Strategic Plan for Public Transportation 2007-2016 (King County
Metro 2009) outlines strategies to achieve the goals and objectives in Metro's
long-range Comprehensive Plan for Public Transportation (King County Department
of Transportation 2007). It builds on previous 6-year transit development plans
guiding service and capital investments for Metro's transit, paratransit, and
rideshare services. It also guides planning and management efforts.

The Transit Now initiative to expand King County Metro bus transit service by
15 to 20 percent over the next 10 years was approved by King County voters in
the general election on November 7, 2006 (King County Ordinance 2006-0285).

This initiative is a major component of the current strategic plan.

Elements of Transit Now are expected to supplement the strategies identified
through the project’s construction transportation planning process. Travelers to
downtown Seattle will benefit from Transit Now both during and after project
construction. RapidRide is a key feature of Transit Now that will consist of
several BRT lines that will be implemented over the next few years. RapidRide is
a branded service that will have unique low-floor buses with wider aisles, three
doors, and faster fare collection for shorter dwell times and travel times. Service
will be frequent, with trips every 10 minutes or less in the peak periods and every
15 minutes or less in the off-peak periods. The A, Boulevard, and F Lines are in
south and east King County. The C Line, serving West Seattle, is scheduled to be
completed in 2012, although some of the new service will be implemented in
2011. The D Line, serving Ballard-Uptown, is scheduled to be implemented in
2012. The E Line, serving Aurora Avenue N. is scheduled to be implemented in
2013. The C, D, and E Lines will all serve downtown Seattle via the Third Avenue
transit spine.

Although BRT corridors and targeted implementation timelines have been
identified, the extent and phasing of the program will depend on available
funding. This plan was replaced by King County Metro’s Strategic Plan for
Public Transportation 2011-2021, described in Section 3.1.21.

3.1.21 King County Metro Strategic Plan for Public Transportation 2011-2021

King County Metro’s Strategic Plan for Public Transportation 2011-2021 describes a
vision for the future of the county's public transportation system and sets
objectives, goals, and strategies for attaining that vision. It focuses on the results
Metro intends to achieve, which include outstanding performance, financial
sustainability, transparency and accountability to the public, and excellent service.

3.1.22 King County Metro Transit Development Plans

The King County Metro Looking to the Future, Six-Year Transit Development Plan for
2002 to 2007, provided the framework for transit service and capital investments
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(King County Metro 2004). This plan guided transit development for 2002
through 2007. The 6-year transit plan was used to determine annual transit service
growth for the regional travel demand models, including Metro bus service and
transportation demand management strategies provided by King County Metro. In
November 2007, the Strategic Plan for Public Transportation (2007-2016) (King County
Metro 2007) replaced and updated the Six-Year Transit Development Plan for 2002 to
2007.

3.1.23 King County Ferry District — Technical Studies (2009)

The King County Ferry District assessed the feasibility of adding new routes to its
system. The King County Ferry District Demonstration Project, Technical Studies
Implementation, Refined Route Analysis (King County 2009) documented the
assessment of several potential new ferry routes, including those connecting to
downtown Seattle. However, in late 2009, due to lack of funding, the King
County Ferry District voted to limit the district to the two existing passenger ferry
routes: the Vashon Island passenger ferry and the downtown Seattle to

West Seattle water taxi.

3.1.24 Evaluation of Joint Operations in the Downtown Seattle Transit Tunnel (2001)

This joint Sound Transit and King County study issued in August 2001 examined
the impact of removing buses from the DSTT during the planned conversion of
the DSTT to joint bus and light rail operations (Sound Transit and King County
2001). Of particular note was the impact on downtown streets of distributing
tunnel buses to the downtown Seattle arterials for 2 years.

3.1.25 King County Metro Transit Tunnel Conversion Project Performance Reports
(2005-2007)

King County Metro, under the “Agreement Regarding the Design, Construction
and Operation of the Downtown Seattle Transit Tunnel and Related Facilities,”
was mandated to provide periodic reports on the performance of the downtown
transportation system during the DSTT closure for the Downtown Transit Tunnel
Conversion Project. These reports have provided updates on a number of
performance measures during the closure of the DSTT (King County Metro
2005-2007). The information in these studies has been helpful in the
documentation of potential traffic impacts during construction.

3.1.26 Alaskan Way Viaduct Project: Task 1 Report (December 1996)

The Task 1 Report (WSDOT 1996a) provides insight to the travel characteristics of
trips made on the Alaskan Way Viaduct. The report led to four distinct
approaches (framework policies) for seeking a course of action. The report
provided comparison information for the development of travel forecasts and
traffic analysis activities.
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3.1.27 Route Development Plan: State Route 99 North/Aurora Avenue North (2003)

The Route Development Plan (RDP) was prepared by WSDOT for the segment of
SR 99 (Aurora Avenue N.) between the north end of the Battery Street Tunnel and
N. 145t Street (WSDOT 2003). The RDP is a 25-year plan developed to assist
WSDOT, the City, and King County Metro in making informed decisions on
future improvements to the SR 99 north corridor.

3.1.28 Washington State Transportation Plan 2007-2026 (November 2006)

The Washington State Transportation Plan 2007-2026 (Washington State
Transportation Commission and WSDOT 2006) identifies needs and deficiencies
of the state’s transportation system, including designated state highways. The
plan was the result of a continuous, comprehensive, and coordinated planning
and outreach effort with other agencies and the public to identify potential
transportation improvements.

3.2  Coordination

FHWA, WSDOT, and the City are lead agencies for this transportation study.
Cooperating agencies include the U.S. Army Corps of Engineers, the Federal
Transit Administration, King County, and the Port of Seattle.

Ongoing coordination has been conducted as needed with agencies that manage
operations or have a stake in particular transportation modes. These include the
following agencies:

¢ C(City planning, design, and operations staff for multimodal design and
operations input

¢ King County Metro staff for transit service and transit capital planning
* The Port of Seattle and BNSF Railway for freight and rail operations

¢ Washington State Ferries for vehicle and pedestrian access issues to and
from the Seattle Ferry Terminal

In addition, there has been coordination with major stakeholders, including the
stadiums, Seattle Center, the freight community, and Union Pacific Railroad
(UPRR).
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Chapter 4 AFFECTED ENVIRONMENT

This chapter describes the affected environment for transportation systems within
the study area. Information is presented regarding transportation facilities, their
use, and their performance. The discussion of the affected environment assumes
that the existing viaduct would remain in place in its current configuration except
for new ramps to and from Alaskan Way S. south of S. King Street and
reconfiguration of Alaskan Way S. and S. Atlantic Street as proposed in the

S. Holgate Street to S. King Street Viaduct Replacement Project. These conditions
are referred to as the 2015 Existing Viaduct. Compared to today’s conditions, the
2015 Existing Viaduct includes improved access between SR 99 and the local
street system in the south end as a result of new and improved connections
provided by the S. Holgate Street to S. King Street Viaduct Replacement Project.
The assumptions for 2015 also include population and employment growth for
2015 and funded transportation system improvements that are scheduled to be
completed by 2015.

The affected environment describes the context, or setting, of the project.
Previous editions of the Transportation Discipline report for the Supplemental
Draft EIS (WSDOT et al. 2010) used year 2005 conditions for the affected
environment. For the Final EIS, the year 2015 was chosen to reflect the affected
environment based on projects recently completed or currently underway. The
S. Holgate Street to S. King Street Viaduct Replacement Project affects access to
the Alaskan Way Viaduct. The project is funded, under construction, and will be
complete by 2015. SR 519 has also been recently modified resulting in new traffic
patterns in the south portal area and needs to be captured as part of the affected
environment. Based primarily on these two projects, it was determined that 2015
would serve as a better description of the project setting in the Final EIS than 2005
conditions.

The S. Holgate Street to S. King Street Viaduct Replacement Project will be
completed before 2015 and is included in the 2015 Existing Viaduct. The primary
difference in the transportation network between the facility before the
construction of the S. Holgate Street to S. King Street Viaduct Replacement Project
and the 2015 Existing Viaduct is that new ramps to southbound SR 99 and from
northbound SR 99 will be provided to Alaskan Way S. near S. Dearborn Street.
Furthermore, the connection between East Marginal Way S. and First Avenue S.
on S. Atlantic Street will be improved by a new grade-separated facility (i.e., an
h-shaped overcrossing) that will operate while the rail crossing is blocked by train
movements, improving access to the First Avenue S. ramps for traffic traveling on
East Marginal Way S. In addition, by 2015, the Mercer East Project will have
converted Mercer Street to two-way traffic flow between I-5 and Dexter

Avenue N. and will have disconnected Broad Street from Ninth Avenue N. and
connected it to Mercer Street at Eighth Avenue N.
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Note that while 2015 is listed as the analysis year, in some cases, such as for the
safety discussion, data from previous years were all that were available for the
analysis. Such exceptions are indicated in the applicable sections.

4.1 Regional Context and Travel Patterns

This section analyzes the transportation conditions associated with the SR 99
corridor through downtown Seattle and presents the transportation performance
and effects of the three build alternatives under consideration for replacing the
Alaskan Way Viaduct: the Bored Tunnel (preferred), the Cut-and-Cover Tunnel,
and the Elevated Structure Alternatives. The project limits extend from S. Royal
Brougham Way in the south to approximately Aloha Street in the north, with
slight variations in project area for each alternative.

The transportation study area, which encompasses the project limits on SR 99, as
well as nearby transportation facilities that are closely related to or affected by the
SR 99 corridor, is shown in Exhibit 2-1. The primary study area (smaller than the
tull transportation study area) is roughly bordered by I-5 to the east, Elliott Bay to
the west, Aloha Street to the north, and S. Spokane Street to the south. The
transportation study area includes a range of multimodal transportation facilities
and service types, including limited-access highways, arterial streets, HOV
facilities, transit services and facilities, ferry services and facilities, nonmotorized
facilities and routes, and important freight corridors. Modeled changes in travel
patterns outside the primary study area were reviewed and deemed to be minor
in nature.

The study area is located in a dense urban area that contains a major interstate
freeway (I-5), two state routes (SR 99 and SR 519), five interchanges on I-5
(including the I-5 and I-90 interchange), arterial streets (primary, minor, and
collector), and local streets. I-5 is a major state and regional facility and carries the
majority of regional traffic through the study area, as well as considerable local
traffic. Seattle’s Center City is also a useful area for reference. Center City
represents the core of Seattle, in terms of geography and density of jobs and
housing. Center City is shown in relation to the study area in Exhibit 4-1.

The study area represents the area for which the transportation performance and
effects of the build alternatives were assessed. The changes in traffic volumes and
patterns were reviewed for a broader area, although the detailed analysis is
limited to areas where there would be notable changes. The most intensive
evaluation of transportation performance and impacts was performed on SR 99
itself. Elsewhere in the study area, the assessment focused on capturing the
important impacts and primary operational differences associated with the
different analysis conditions. On occasion, information beyond the study area
boundaries is brought into the discussion to provide context for the data
presented.
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4,11 State Route 99

SR 99 serves important local and regional transportation functions. Within the
project area, it provides access to downtown from many parts of the western
neighborhoods of Seattle and provides freight access between the SODO and the
Duwamish and Ballard/Interbay industrial areas. It is an important alternate
route to I-5, the most heavily used highway in the Pacific Northwest. SR 99 also
provides an important link to major league sports stadiums at the south end of
downtown and access to I-90 for trips coming from northwest Seattle.

Within the study area, the Alaskan Way Viaduct is classified as an “Other Urban
Expressway” and is part of the National Highway System within Washington
State. The roadway was designed in the 1940s and was open for traffic in 1953.
SR 99 is an at-grade facility as it enters downtown Seattle from both the north and
south. However, between approximately S. Dearborn Street and the Battery
Street Tunnel, SR 99 is a double-level viaduct facility with two to four lanes
available in each direction and no shoulders. Access between SR 99 and the
surface street system is provided by several ramps along the length of the
corridor, as well as side-street connections to Aurora Avenue that allow right-on
and right-off maneuvers in the South Lake Union area. Access to downtown
Seattle is provided at Denny Way and Battery Street to and from the north, and at
Seneca and Columbia Streets to and from the south. The S. Holgate Street to

S. King Street Viaduct Replacement Project will provide ramps to southbound

SR 99 and from northbound SR 99 to Alaskan Way S. near S. Dearborn Street.

4.1.2 Other Freeways, Highways, and Expressways

I-5 is a major Urban Interstate freeway that runs the length of the west coast from
the Mexican border south of San Diego, California, to the Canadian border north
of Bellingham, Washington. I-5 is the most used and most important highway
corridor in the region. Within the study area, I-5 runs north-south just east of
downtown. The corridor serves a number of roles, including freight transport,
commuting, and longer-distance regional trips.

The roadway varies from two to five travel lanes in each direction, with
additional collector-distributor lanes providing access to downtown ramps and
accommodating merging traffic from I-90. Only two continuous lanes are
provided through downtown in each direction, as other lanes are added or
dropped to provide access to downtown.

In addition to the I-5 mainline, a reversible set of express lanes provides general-
purpose and HOV access to and from downtown and additional capacity for
general-purpose through-traffic. This facility operates southbound during the
morning commute and northbound at other times.

There are five interchanges on I-5 within the study area. The I-5/I-90 interchange
is by far the largest and most complicated of the interchanges, providing access to
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a number of arterials in south downtown, as well as to the two interstate
freeways. A number of entrance and exit points are located between James and
Stewart Streets that directly access downtown Seattle. The interchange at Mercer
Street provides the main access point to the northern portion of the study area
and South Lake Union.

Exhibit 4-2 shows average congestion by location and time of day on the general-
purpose lanes of I-5 on weekdays in 2005. The general congestion pattern reflects
the typical commute pattern, with higher congestion occurring for those traveling
into Seattle during the AM peak period and for those traveling out of Seattle
during the PM peak period. The southbound direction additionally experiences
restricted movement and minor congestion north of Seattle, which becomes very
severe south of Northgate Way and continues into downtown Seattle. In the
Center City area, traffic on I-5 experiences restricted movement or congestion
throughout most of the day, from 6 a.m. to 7 p.m. in both directions. In the
southbound direction, congestion during the AM peak period is not as severe due
to the additional capacity provided by the reversible lanes. Without the
additional capacity of the reversible lanes in the afternoon, southbound traffic
experiences more severe congestion in the PM peak period as compared to the
AM peak period.

The northbound direction also experiences severe congestion during the AM peak
period. In contrast to the southbound direction, the additional capacity of the
reversible lanes in the northbound direction during the PM peak period hour
does not prevent the general-purpose lanes from experiencing severe congestion
and unstable flow.

Although traffic volumes on I-5 would be expected to be higher in 2015, the
overall pattern of congestion would be expected to be similar. Since the facility
operates at or near capacity during and between the peak periods, it is anticipated
that congestion may spread outward both temporally and spatially to some
degree.

4.1.3 Arterial and Local Streets

Nearly all of the streets in the downtown area are designated as either a principal
or minor arterial. Principal arterials make up the majority of the central
downtown area between Yesler Way and Denny Way. Principal arterials provide
major north-south travel ways, with a mixture of minor and collector arterials
providing travel opportunities in the east and west directions. In the South Lake
Union area, the street classifications are a mix of principal, minor, and collector
arterials, with access streets (i.e., non-arterials) filling in the remainder of the grid,
particularly east-west streets between Fifth Avenue N. and Fairview Avenue N.
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While SR 99 is designated as an “Other Urban Expressway,” approximately

44 percent of all users (vehicle and transit) on the viaduct on a daily basis have
one trip end in downtown Seattle. Therefore, connections to the downtown street
network are of considerable importance.

With construction of the S. Holgate to S. King Street Viaduct Replacement Project,
the connection between East Marginal Way S. and First Avenue S. on S. Atlantic
Street will include a grade-separated facility (i.e., the h-shaped overcrossing) that
will provide additional access across SR 99, which is particularly needed when the
rail crossing is blocked by train movements. In addition, by 2015, the Mercer East
Project will have converted Mercer Street to two-way traffic flow between I-5 and
Dexter Avenue N. and will have disconnected Broad Street from Ninth

Avenue N. and connected it to Mercer Street at Eighth Avenue N.

4.1.4 Travel Demand and Traffic Patterns

4.1.4.1 Vehicle Miles of Travel

VMT, derived from the project’s travel demand model, provides a measure of
vehicle demand on the four-county regional roadway network. VMT is defined
as the sum for each roadway segment of the product of number of vehicles
traveling over each segment times the length of each segment. The 2015 Existing
Viaduct conditions total for regional daily VMT is estimated to be approximately
97,141,400. During the AM peak period, regional VMT is estimated to be
18,003,800, and PM peak period regional VMT is estimated to be 21,210,200. VMT
is shown in Exhibit 4-3.

4.1.4.2 Vehicle Hours of Travel

VHT provides an estimate of how long travelers spend on the roadway system.
Regional daily VHT for 2015 Existing Viaduct conditions is estimated to be
3,310,000. During the AM peak period, the VHT is estimated to be 746,800, while
for the PM peak period, the estimate is 857,400. VHT is shown in Exhibit 4-3.

4.1.4.3 Vehicle Hours of Delay

VHD measures the number of hours of travel on a transportation network that are
considered to be operating at less than optimum speeds. VHD is often considered
as an indicator of congestion levels. Regional daily VHD for 2015 Existing
Viaduct conditions is estimated to be 678,300. Regional VHD for the AM peak
period is 253,600, while the PM peak period is estimated to be 271,400. VHD is
shown in Exhibit 4-3.
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Exhibit 4-3. VMT, VHT, and VHD for Center City and Region

Vehicle Miles of Vehicle Hours of Vehicle Hours of

Performance Measure Travel Travel Delay
Seattle’s Center City
AM peak hour 431,900 16,900 5,300
PM peak hour 536,600 23,800 9,100
Daily 2,425,200 87,200 23,000
Four-County Region
AM peak hour 18,003,800 746,800 253,600
PM peak hour 21,210,200 857,400 271,400
Daily 97,141,400 3,310,100 678,300

4.1.4.4 Person Throughput

Analysts use person-trips to measure the number of people, rather than vehicles,
who travel on the transportation system. Increased use of transit or carpools can
increase the overall number of people conveyed, even if vehicle traffic does not

increase.

Exhibit 4-4 summarizes model-estimated person-trips at three screenline locations

for the 2015 Existing Viaduct:

e A south screenline south of S. King Street, representing persons entering
and exiting the study area at the south end of downtown

e A central screenline north of Seneca Street, capturing north-south person

movement in the center of the study

area

e A north screenline located north of Thomas Street, representing persons

entering and exiting the study area to the north

Exhibit 4-4. Model-Estimated Person Throughput (Person-Trips)

2015 Existing Viaduct

South Screenline (South of S. King Street)
AM peak hour 55,230
PM peak hour 67,850
Daily 787,900
Central Screenline (North of Seneca Street)
AM peak hour 52,780
PM peak hour 61,970
Daily 728,700
North Screenline (North of Thomas Street)
AM peak hour 59,560
PM peak hour 69,040
Daily 791,200

SR 99: Alaskan Way Viaduct Replacement Project
Transportation Discipline Report
Final EIS

July 2011
4-8



The screenline locations are shown in Exhibit 4-5 (note that person-trips are not
estimated at the Spokane screenline). At the south screenline, AM peak hour
person-trips are estimated to be over 55,000, while nearly 68,000 person-trips are
expected to occur during the PM peak hour. Daily trips over the screenline are
estimated to be slightly fewer than 788,000. The central screenline shows slightly
lower trips for all time periods, with an expected 53,000 trips during the AM peak
hour and nearly 62,000 during the PM peak hour. Daily trips over the central
screenline are estimated to approach 729,000. Over the north screenline, an
anticipated 60,000 trips are to occur during the AM peak hour, and over 69,000
trips are estimated during the PM peak hour. Total daily trips over the north
screenline are expected to exceed 791,000.

4.1.45 Vehicle Volumes on Screenlines

After gaining an understanding of person-trips in the study area, it is necessary to
estimate vehicle volumes on screenlines in order to gauge the effects such
volumes may have on nearby parallel facilities. Traffic volumes were accordingly
estimated for the same screenlines described in Section 4.1.4.4, with the addition
of a screenline farther to the south just north of S. Spokane Street. This screenline,
referred to as the Spokane screenline, represents traffic entering and exiting the
study area to and from the south.

The screenline vehicle volumes are presented in Exhibit 4-6. At the Spokane
screenline, AM peak hour volumes are estimated to exceed 33,000 vehicles during
the AM peak hour, while PM peak hour trips are estimated to number over
37,000 vehicles. The daily volume over this screenline is estimated to approach
469,000 vehicles. AM and PM peak hour volumes over the south screenline are
estimated to approach 37,000 vehicles and 43,000 vehicles, respectively. An
estimated 535,000 vehicles would pass over the south screenline daily.

At the central screenline, 33,000 vehicles are expected to cross the screenline
during the AM peak hour, while nearly 37,000 vehicles are estimated to cross
during the PM peak hour. Nearly 475,000 vehicles are anticipated to cross the
central screenline daily. The north screenline shows the highest volumes for all
time periods, with nearly 40,000 vehicles estimated to cross during the AM peak
hour and over 43,000 vehicles during the PM peak hour. Nearly 549,000 vehicles
are estimated to cross the north screenline daily.
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Exhibit 4-6. Model-Estimated Vehicle Volumes at Screenlines

2015 Existing Viaduct
Spokane Screenline (North of S. Spokane Street)
AM peak hour 33,280
PM peak hour 37,200
Daily 468,500
South Screenline (South of S. King Street)
AM peak hour 36,600
PM peak hour 42,650
Daily 535,200
Central Screenline (North of Seneca Street)
AM peak hour 33,010
PM peak hour 36,980
Daily 474,900
North Screenline (North of Thomas Street)
AM peak hour 39,680
PM peak hour 43,100
Daily 548,800

4.1.4.6 Vehicle Volumes on Key Facilities and Arterial Screenlines

Exhibit 4-7 depicts the modeled distribution of daily traffic on north-south-
oriented highways and streets entering the study area from the north and south,
as well as in the central downtown Seattle area for the 2015 Existing Viaduct.

I-5 would carry the majority of traffic in the study area, with over half of the
traffic in the south (53 percent), central (57 percent), and north (53 percent)
regions of the downtown area. SR 99 would carry a quarter of all traffic in the
south region in 2015. Daily SR 99 vehicle volume north of the midtown ramps
would be 98,500, which represents a 20 percent share of all north-south traffic.
The share of traffic on SR 99 would decrease to 16 percent in the north area, as
other local streets would carry an increasing share of traffic in this area. With the
exception of I-5, SR 99 would carry more traffic than any single facility in the
study area.

4.1.4.6.1 Origins and Destinations of Alaskan Way Viaduct Trips

The origins and destinations of trips using the viaduct were estimated from travel
demand model assignments. During the morning commute, the highest
concentration of Alaskan Way Viaduct trip origins would be in the downtown,
Queen Anne, Fremont, Ballard, and West Seattle neighborhoods. There are trips
that begin as far south as Pierce County and as far north as Snohomish County
that would also use SR 99. These trips would primarily originate from west-side
communities (e.g., Burien, Shoreline, and White Center). Destinations would be
more concentrated, with most trips accessing work and commerecial sites
downtown, the Ballard/Fremont/Interbay areas northwest of downtown, and to
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the south, in the SODO and Duwamish industrial areas. West Seattle, the
University of Washington, and Sea-Tac Airport would be other primary
destinations during the AM peak hour.

Exhibit 4-7. Model-Estimated Daily Traffic Distributions

2015 Existing Viaduct
Alaskan Way
South (south of S. King Street) 26,400
Central (north of Seneca Street) 12,400
North (north of Pine Street) 12,400
North-South Arterials West of I-5 (Except SR 99)
South (south of S. King Street) 80,400
Central (north of Seneca Street) 112,900
North (north of Thomas Street) 170,300
SR 99 (Alaskan Way Viaduct)
Spokane (north of S. Spokane Street) 105,400
South (north of Stadium Area ramps) 116,900
Central (south of Denny Way) 70,000
North (south of Dexter Ramp) 95,600
I-5 (Main and Reversible/HOV)
South (south of I-90) 251,400
Central (north of Seneca Street) 262,300
North (south of SR 520) 318,400

Note: HOV = high-occupancy vehicle

Daily trips along the viaduct were also estimated using travel demand model
assignments. Approximately 44 percent of trips (including transit) on SR 99
would be going to or coming from the Seattle CBD. Approximately 23 percent of
all users would travel along SR 99 through the study area but would be
originating from or destined to nearby locations just north or south of downtown,
such as South Lake Union, Uptown, Capitol Hill, or SODO. The remaining trips
that would use SR 99 are longer-distance through-trips, such as trips from Ballard
to Burien. Exhibit 4-8 lists the modeled percentage of daily trips using SR 99 to
travel through Seattle’s Center City by end location. Trips originating from or
destined to areas near downtown do not include trips with a trip end in
downtown since those trips are already counted in the downtown Seattle trip
total.
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Exhibit 4-8. Model-Estimated Daily Person-Trips Using SR 99 Through Seattle’s
Center City by Trip End Location

Downtown Seattle Areas Near Downtown!  Longer-Distance Trips

Automobiles 42% 23% 35%
Automobiles + transit 44% 23% 33%

Note: I South Lake Union, Uptown, Capitol Hill, or SODO.

4.1.5 Alaskan Way Viaduct (SR 99) Users

SR 99 travels north-south, passing through downtown Seattle on the Alaskan Way
Viaduct. I-5 parallels SR 99 through downtown, and together they are the
primary north-south corridors in Seattle. SR 99 connects west-side communities
such as West Seattle, Burien, Ballard, and Greenwood with each other and
downtown. The following subsections present data that describe users of SR 99
within the study area.

4.15.1 Daily Traffic Patterns on SR 99

Exhibit 4-9 shows the daily traffic patterns on SR 99 within the study area for the
2015 Existing Viaduct. Green lines indicate trips that use the viaduct (SR 99
between the stadium area and Battery Street Tunnel), while red lines show trips
that use SR 99 (Aurora Avenue), but enter or exit north of the viaduct. Arrows
indicate locations where traffic enters or exits the corridor, with each arrow
representing a major access and egress movement. Because access in the South
Lake Union area is provided by many closely spaced cross streets, these
movements are grouped.

At S. Spokane Street, a combined 39,000 vehicles would either enter SR 99
northbound from the West Seattle high bridge or exit the corridor southbound to
either the West Seattle high bridge or the low bridge to Harbor Island.
Approximately 66,400 trips combined would continue northbound or southbound
on SR 99 south of the Spokane Street Viaduct. South of midtown, a total of

20,500 vehicles would exit from or enter to the south at the stadium area ramps,
while 32,000 vehicles would exit from or enter to the north on the First Avenue
ramps. These would be the first connections in the greater downtown area, as no
other connections are provided between S. Spokane Street and the stadium area.

In downtown, 18,400 vehicles would either join southbound SR 99 from the
Columbia Street on-ramp or exit northbound via the Seneca Street off-ramp.
South of these ramps, the viaduct would carry its highest level of traffic:
116,900 vehicles on a typical weekday.

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 4-13
Final EIS



Exhibit 4-9
Daily SR 99 Traffic Patterns —
2015 Existing Viaduct



The Elliott/Western ramps would also be significant access points to the corridor.
About 35,800 vehicles would either enter SR 99 southbound on the Elliott Avenue
on-ramp or exit northbound on the Western Avenue off-ramp. These connections
provide access to Belltown, Uptown, and points farther north, including Magnolia
and the Ballard/Interbay area via 15" Avenue W.

Some 70,000 vehicles would use the Battery Street Tunnel on a typical weekday.
They would include the remainder of the Aurora Avenue trips, as well as

18,100 additional trips entering or exiting the corridor from the south in the South
Lake Union area. A relatively small number of trips would enter or exit at the
Battery Street Tunnel ramps in the Belltown area. About 7,300 vehicles exit
southbound or enter northbound at this location at the south portal of the

Battery Street Tunnel.

At the north end of the study area (on Aurora Avenue), almost half of trips using
SR 99 north of Mercer Street would enter or exit the corridor north of the Battery
Street Tunnel. Of the 95,600 daily vehicle trips on Aurora Avenue, 43,700 trips
would enter to or exit from the north in the South Lake Union area.

4.15.2 Traffic Peaking Characteristics

The following subsections present data that describe the use of SR 99 within the
study area; the descriptions are based on existing data from 2009 because data for
the 2015 Existing Viaduct are not available. However, the general patterns in
congestion and peaking characteristics of traffic volume are not expected to be
significantly different in 2015 because these trends have been similar for some
time. The differences most likely to occur by 2015 include potential spreading of
the peak periods and perhaps a moderately higher volume between the peaks;
nonetheless, the overall patterns would remain intact.

415.2.1 Weekday Traffic Peaking Characteristics

The current 24-hour volume distribution for weekday SR 99 traffic exhibits sharp
peaking characteristics. As shown in Exhibits 4-10 and 4-11, traffic volumes in the
SR 99 corridor are highest during AM and PM peak commuting hours, at nearly
twice the midday volumes in both the northbound and southbound directions.

4.15.2.2 Weekend Traffic Peaking Characteristics

As shown in Exhibits 4-12 and 4-13, weekend traffic patterns differ from weekday
patterns in that there are no sharp peaks in hourly distribution, instead there is
one relatively flat peak that runs from midmorning to early evening. The peak
volumes on the weekends are slightly higher than the midday peak volumes
during the week.
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Exhibit 4-10. Peaking Characteristics of Northbound SR 99 Weekday Traffic — 2009

Note: Between midtown and Elliott/Western ramps.

Exhibit 4-11. Peaking Characteristics of Southbound SR 99 Weekday Traffic — 2009

Note: Between midtown and Elliott/Western ramps.
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Exhibit 4-12. Peaking Characteristics of Northbound SR 99 Weekend Traffic — 2009

Note: Between midtown and Elliott/Western ramps.

Exhibit 4-13. Peaking Characteristics of Southbound SR 99 Weekend Traffic — 2009

Note: Between midtown and Elliott/Western ramps.
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4.2 Traffic Operations on SR 99

4.2.1 Alaskan Way Viaduct Mainline and Ramp Volumes

This section describes the AM peak hour, PM peak hour, and daily traffic volume
estimates for the SR 99 mainline and ramps under the 2015 Existing Viaduct.

4211 AM Peak Hour

As with most urban transportation facilities, traffic volumes on the SR 99 corridor
are generally the most pronounced during weekday commuting hours. In the
morning, peak hour traffic volumes on SR 99 are fairly directional, with heavier
volumes entering the central downtown area from all directions. AM peak hour
mainline ramp volumes forecasted for the 2015 Existing Viaduct are shown in
Exhibit 4-14. AtS. Spokane Street, volumes entering northbound SR 99 from
West Seattle (1,730 vehicles) are more than double those exiting southbound SR 99
to West Seattle (850 vehicles). South of downtown and the stadium area, mainline
SR 99 volumes are considerably higher in the northbound direction

(5,050 vehicles) than in the southbound direction (2,890 vehicles).

The First Avenue S. ramps show some directional difference, with 1,800 vehicles
exiting southbound SR 99 in the morning but only 1,000 vehicles entering
northbound. The downtown ramps providing access to and from the south show
more vehicles exiting northbound SR 99 at Seneca Street (1,060 vehicles) than
entering southbound at Columbia Street (330 vehicles). The volumes on the
Seneca and Columbia ramps are projected to be generally lower than under
existing conditions because of the new ramps to Alaskan Way S., which would
serve a similar function.

The Elliott/Western ramps to and from the south do not show the same level of
directionality, with 1,180 vehicles entering southbound SR 99 and 1,400 vehicles
exiting northbound SR 99. The ramps at the south end of the Battery Street
Tunnel that provide access to and from the north show directionality, with

400 vehicles exiting southbound SR 99 and only 150 vehicles entering northbound
SR 99. In the Battery Street Tunnel, the northbound volume (3,240 vehicles) is
higher than the volume of southbound vehicles (3,080 vehicles). Southbound

SR 99 off-ramp volumes at Denny Way (1,510 vehicles) exceed those on the
northbound on-ramp (580 vehicles). At the north end of the study area, AM peak
hour mainline volumes are projected to be higher in the southbound direction
(4,990 vehicles) than in the northbound direction (2,870 vehicles), as more vehicles
are entering the South Lake Union and downtown areas.
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4212 PM Peak Hour

Similar to the AM peak, the PM peak hour traffic volumes along SR 99 are
directional (though generally not as pronounced as AM peak volumes), with
heavier volumes leaving the central downtown. PM peak hour mainline ramp
volumes forecasted for the 2015 Existing Viaduct are shown in Exhibit 4-15.

At S. Spokane Street, volumes exiting southbound to West Seattle (2,140 vehicles)
are higher than those entering northbound from West Seattle (1,270 vehicles).
South of downtown and the stadium area, mainline volumes are noticeably
higher in the southbound direction (5,090 vehicles) than in the northbound
direction (3,950 vehicles). The First Avenue S. ramps show different
directionality, with 1,600 vehicles entering northbound SR 99 but only

1,340 vehicles exiting southbound. The downtown ramps to and from the south
show more vehicles entering southbound SR 99 at Columbia Street

(1,220 vehicles) than exiting northbound at Seneca Street (680 vehicles). Asin the
AM peak hour, the volumes on the Seneca/Columbia Street ramps are lower than
under existing conditions because of the new ramps to Alaskan Way S., which
serve a similar function.

The Elliott/Western ramps to and from the south show little directional difference,
with 1,440 vehicles entering southbound and 1,240 vehicles exiting northbound.
The ramps at the south end of the Battery Street Tunnel that provide access to and
from the north show directionality, with 580 vehicles entering northbound but
only 250 vehicles exiting southbound. In the Battery Street Tunnel, the volume of
northbound vehicles (3,720 vehicles) again exceeds the volume of southbound
vehicles (3,170 vehicles). Northbound on-ramp volumes at Denny Way

(1,510 vehicles) exceed those of the southbound off-ramp (750 vehicles). At the
north end of the study area, PM peak hour mainline volumes are higher in the
northbound direction (5,280 vehicles) than in the southbound direction

(3,910 vehicles), as more vehicles are leaving the downtown area than are
entering.

4213 Daily

Daily mainline and ramp volumes are shown in Exhibit 4-16. Similar to existing
conditions, projected daily traffic volumes along SR 99 for the 2015 Existing
Viaduct are generally balanced by direction, with similar volumes leaving and
entering the central downtown area. AtS. Spokane Street, volumes exiting
southbound to West Seattle (19,800 vehicles) are similar to those entering
northbound from West Seattle (19,200 vehicles). South of downtown and the
stadium area, mainline volumes are generally balanced by direction. The new
ramps at Alaskan Way S. are somewhat unbalanced, with more vehicles entering
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southbound (12,800 vehicles) than exiting northbound (7,700 vehicles). The
volumes on the First Avenue S. ramps are somewhat balanced, with
15,100 vehicles entering northbound and 16,900 vehicles exiting southbound.

The downtown ramps providing access to and from the south are also relatively
balanced, with 8,600 vehicles entering southbound at Columbia Street and

9,800 vehicles exiting northbound at Seneca Street. As in the AM and PM peak
hours, the volumes on the ramps at Seneca and Columbia Streets are lower than
existing conditions because of the new ramps at Alaskan Way S., which serve a
similar function.

Traffic volumes at the Elliott/Western ramps to and from the south are relatively
balanced, with 17,700 vehicles entering southbound and 18,100 vehicles exiting
northbound. Similar to existing conditions, the ramps at the south end of the
Battery Street Tunnel providing access to and from the north are not as balanced
as other ramps in the study area on a daily basis, with 4,300 vehicles entering
northbound but only 3,000 vehicles exiting southbound. In the Battery Street
Tunnel, the volume of northbound vehicles (36,600 vehicles) is higher than the
volume of southbound vehicles (33,400 vehicles). At the north end of the study
area, about 12,800 northbound vehicles enter SR 99 at Denny Way, with 10,900
entering at other South Lake Union access points. Similarly, the majority of
southbound vehicles leaving SR 99 exit at Denny Way (12,800 vehicles), with a
little more than half that many (7,200 vehicles) exiting at the multiple access
points in South Lake Union.

4.2.2 SR 99 Mainline Level of Service

Mainline traffic conditions and ramp interactions for the SR 99 corridor in terms
of AM and PM peak hour volumes, travel speeds, and LOS are presented in this
section for key mainline segments and related on- and off-ramps.

For limited-access facilities such as SR 99, the LOS ranges published in the HCM
are measured by traffic density and scaled to reflect conditions where free-flow
(uncongested) speeds are 55 miles per hour (mph) or higher. Because free-flow
(and posted) travel speeds on SR 99 are generally slower than 55 mph, vehicles
tend to travel closer together, resulting in higher traffic densities and poorer LOS
when measured against the most-applicable published standards. The LOS
results reported for SR 99 segments are therefore likely to overstate the level of
congestion on SR 99 to a modest degree.

Mainline traffic performance was modeled using VISSIM simulation software.
The 2015 Existing Viaduct AM and PM peak hour LOS estimates for mainline
segments were calculated based on simulation results for the SR 99 mainline and
are presented in Exhibits 4-17 and 4-18.
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Exhibit 4-17. Peak Hour Northbound SR 99 Segment Level of Service —

2015 Existing Viaduct
2015 Existing Viaduct
Northbound AM Peak Hour ~ PM Peak Hour

South Corridor

S. Spokane on-ramp to stadium off-ramp F D
Stadium off-ramp to First Avenue S. on-ramp F E
Midtown

First Avenue S. on-ramp to Seneca off-ramp F F
Seneca off-ramp to Western off-ramp F F
Battery Street Tunnel E F
North Corridor

North of Battery Street Tunnel C F

Exhibit 4-18. Peak Hour Southbound SR 99 Segment Level of Service -

2015 Existing Viaduct
2015 Existing Viaduct
Southbound AM Peak Hour  PM Peak Hour
South Corridor
Stadium on-ramp to S. Spokane off-ramp C
First Avenue S. off-ramp to stadium on-ramp B E
Midtown
Columbia on-ramp to First Avenue S. off-ramp F F
Elliott on-ramp to Columbia on-ramp E D
Battery Street Tunnel E F
North Corridor
North of Battery Street Tunnel F E

The majority of the evaluated corridor is expected to operate at LOS E or LOS F
conditions for the 2015 Existing Viaduct during the AM and PM peak hours, with
some exceptions at the north and south ends of the corridor.

The high levels of congestion identified for the 2015 Existing Viaduct are
primarily due to merging and weaving friction associated with on-ramp and
off-ramp areas within the SR 99 study segment, as well as geometric constraints
such as narrow lanes and limited sight distance. Current traffic flow conditions in
the downtown area show similarly high levels of congestion during peak
commute periods. Key friction areas related to northbound ramp merging and
weaving include the on-ramp from First Avenue S. in the south end, the
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Seneca Street off-ramp in midtown, and the off-ramp to Western Avenue. The
northbound on-ramp from Denny Way also causes some congestion north of the
Battery Street Tunnel.

For the southbound direction, queues on the off-ramp to Denny Way would spill
back to the SR 99 mainline, while downstream friction from the Elliott Avenue on-
ramp, left-side Columbia Street on-ramp, and left-side off-ramp to First Avenue S.
also create pockets of congestion that would affect peak period mainline flow.
These merging and weaving areas are expected to collectively affect SR 99
corridor operations and are reflected in the LOS estimates shown in Exhibits 4-17
and 4-18.

4.2.3 SR 99 Mainline Speeds

The 2015 Existing Viaduct AM and PM peak hour segment speed results are
shown in Exhibits 4-19 and 4-20. These may be compared with the posted speed
limits to gauge the level of delay experienced on the mainline during the AM and
PM peak hours. The posted speed on the northbound mainline is 50 mph
between S. Spokane Street and Virginia Street. Between Virginia Street and Bell
Street, the posted speed drops to 45 mph. North of Bell Street, the posted speed
drops again to 40 mph and remains 40 mph to the north end of the project area.
The southbound posted speed limit is 40 mph from the north end of the project
area to Bell Street and 45 mph from Bell Street to Virginia Street, where it
increases to 50 mph.

Exhibit 4-19. Peak Hour Northbound SR 99 Segment Speeds — 2015 Existing Viaduct
2015 Existing Viaduct Speed

Posted Speed (miles per hour)
Northbound (miles per hour)  AM Peak Hour PM Peak Hour

South Corridor

S. Spokane on to stadium off-ramp 50 37 46

Stadium off-ramp to First Avenue S. on-

ramp 50 27 35

Midtown

First Avenue S. on-ramp to Seneca off-

ramp 50 22 21

Seneca off-ramp to Western off-ramp 50 17 14

Battery Street Tunnel 40 33 33

North Corridor

North of Battery Street Tunnel 40 35 33
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Exhibit 4-20. Peak Hour Southbound SR 99 Segment Speeds — 2015 Existing Viaduct
2015 Existing Viaduct Speed

Posted Speed (miles per hour)

Southbound (miles per hour) ~ AM Peak Hour PM Peak Hour
South Corridor
Stadium on-ramp to S. Spokane off-
ramp 50 48 32
First Avenue S. off-ramp to stadium on-
ramp 50 49 42
Midtown
Columbia on to First Avenue S. off-
ramp 50 24 31
Elliott on-ramp to Columbia on-ramp 50 36 43
Battery Street Tunnel 40 33 33
North Corridor
North of Battery Street Tunnel 40 25 33

The 2015 Existing Viaduct estimated speeds on SR 99 in the AM peak hour range
from 24 to 49 mph in the southbound direction and 17 to 37 mph in the
northbound direction. In the PM peak hour, speeds range from 31 to 43 mph in
the southbound direction and 14 to 46 mph in the northbound direction. The
segments with the slowest speeds generally correspond to the locations with
lower LOS, i.e., the Battery Street Tunnel and midtown sections.

4.3 Traffic Operations at Key Arterial Intersections

Traffic operations at signalized intersections in the study area were assessed to
determine intersection LOS and average vehicle delay. The intersection analysis
results are presented for three geographic areas:

¢ South area

e Central area

e North area
Intersections included in the tables below represent those intersections that meet
one or more of the following criteria:

¢ Intersection was evaluated in the 2004 Draft EIS, 2006 Supplemental Draft
EIS, or 2010 Supplemental Draft EIS.

¢ Intersection operates at LOS E or worse in either peak period.

¢ Intersection is new for 2015 Existing Viaduct or the Bored Tunnel

Alternative.
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4.3.1 South Area

Exhibit 4-21 presents traffic operations for intersections in the south area. The

S. Holgate Street to S. King Street Viaduct Replacement Project improvements to
SR 99 will be in place by 2015 and are considered part of the 2015 Existing
Viaduct. That project includes revisions to the street system west of First

Avenue S. near S. Atlantic Street and S. Royal Brougham Way. Additionally, new
ramp connections to SR 99 will be provided to Alaskan Way S. south of S. King
Street. These ramps will provide an entrance to southbound SR 99 and an exit
from northbound SR 99, complementing the existing Columbia and Seneca ramps
and providing new access into the central waterfront, Pioneer Square, and
stadium areas. While these new ramps are expected to draw additional traffic
onto Alaskan Way S., intersections on Alaskan Way S. are generally expected to
operate at LOS D or better conditions in the south area with a few exceptions.
One exception is the new intersection at Alaskan Way S./Alaskan Way S.
ramps/ferry holding. This intersection is expected to operate at LOS F and LOS E
during the AM and PM peak hours, respectively, although this is largely a result
of the operational approach of holding ferry traffic for a period of time and
releasing it in platoons and is not reflective of congestion or over-capacity
conditions. Traffic on Alaskan Way S. would not experience particularly long
delays at this location.

The h-shaped overcrossing will be used when the tail track crossing S. Atlantic
Street is blocked by trains. When the tail track is clear, traffic will travel along

S. Atlantic Street between the intersections of East Marginal Way S./Terminal 46
and Colorado Avenue S. It was estimated that the tail track is blocked on average
with three 10-minute blockages per hour, or approximately 50 percent of the day.
Therefore, the h-shaped overcrossing will also be used as a bypass about half of
the day. The intersection of East Marginal Way S./Terminal 46 at S. Atlantic Street
is projected to operate at LOS F and LOS E during the AM and PM peak hours.
The intersection of Colorado Avenue S. at S. Atlantic Street is projected to operate
at LOS E during the AM peak hour. Operations at these two intersections reflects
the need for a relatively long cycle length to accommodate all movements
associated with the h-shaped overcrossing and disruption caused by changing
between timing plans when the overcrossing cycles in or out of use. In addition,
the signal system for the intersection of East Marginal Way S./Terminal 46 at

S. Atlantic Street must also provide for movements at the adjacent Colorado
Avenue S./S. Atlantic Street intersection, further adding to potential delays in the
general area.

The high-volume intersection of First Avenue S. at S. Atlantic Street is expected to
operate at LOS E conditions for the PM peak hour. During the PM peak hour,
congestion levels are affected by heavy northbound through-movements and
southbound left-turns, which require considerable portions of the available signal
cycle lengths to accommodate.

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 4-27
Final EIS



Exhibit 4-21. AM and PM Peak Hour Detailed Traffic Operations, South —

2015 Existing Viaduct
AM Peak Hour PM Peak Hour
Avg. Vehicle Avg. Vehicle
Street Cross Street LOS Delay (seconds) LOS Delay (seconds)
Alaskan Way Yesler Way C 30 C 31
Alaskan Way S. S. Main Street B 19 11
Alaskan Way S. S. Jackson Street A 5 A 5
Alaskan Way S. S. King Street A 6 B 15
Alaskan Way S. Ferry holding F 103 E 56
East Frontage Road | S. Royal Brougham
Way/SR 99 ramps C 31 B 17

East Frontage Road = S. Atlantic Street B 16 B 10
East Marginal h-shaped overcrossing
Way S. B 11 B 14
East Marginal S. Atlantic Street
Way S./Terminal 46 F 102 E 63
East Marginal S. Hanford Street
Way S. D 37 C 31
Colorado Avenue S. Atlantic Street E 68 C 28
First Avenue Yesler Way C 23 E 57
First Avenue S. S. Main Street A 6 A 9
First Avenue S. S. Jackson Street B 12 B 12
First Avenue S S. King Street B 13 D 37
First Avenue S. S. Royal Brougham Way D 35 D 52
First Avenue S. S. Atlantic Street D 47 E 58
First Avenue S. S. Holgate Street D 41 C 29
First Avenue S. S. Lander Street B 19 C 31
Second Avenue. Yesler Way B 16 B 16
Second Avenue S. S. Main Street B 18 C 23
Second Avenue S. S. Jackson Street C 33 D 53
Fourth Avenue S. S. Main Street A 7 A 8
Fourth Avenue S. S. Jackson Street A 28 C 26
Fourth Avenue S. Airport Way S. C 34 C 33
Fourth Avenue S. S. Royal Brougham B 17 E 56
Fourth Avenue S. S. Holgate Street C 21 D 40
Fourth Avenue S. S. Lander Street C 23 C 22

Note: LOS = level of service

The heavily traveled intersection of S. Royal Brougham Way at Fourth Avenue S.
is expected to continue to operate at LOS E during the PM peak hour, as it does

today.
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In Pioneer Square, the intersection of First Avenue S. at Yesler Way is expected to
operate at LOS E during the PM peak hour. Delays at this location are primarily
due to increased traffic volumes on First Avenue S. compared to pre-2015 Existing
Viaduct (no S. Holgate Street to S. King Street Viaduct Replacement Project)
conditions coupled with the availability of only one travel lane in each direction
during the afternoon.

4.3.2 Central Area

Exhibit 4-22 shows AM and PM peak hour signalized intersection LOS and delay
for selected signalized intersections in the waterfront, downtown, and Belltown
areas.

Exhibit 4-22. AM and PM Peak Hour Detailed Traffic Operations, Central -

2015 Existing Viaduct
AM Peak Hour PM Peak Hour
Avg. Vehicle Avg. Vehicle
Street Cross Street LOS | Delay (seconds) LOS Delay (seconds)

Alaskan Way Madison Street A 10 B 15
Alaskan Way Marion Street 25 26
Alaskan Way Columbia Street A 7 B 15
Elliott Avenue Broad Street C 28 D 41

Elliott Avenue Wall Street B 16 C 32
Elliott Avenue Bell Street A 5 A 7

Western Avenue Broad Street B 14 B 13
Western Avenue Wall Street B 17 C 31

Battery Street/SR 99

Western Avenue off-ramp B 16 A 10
Western Avenue Spring Street A 8 B 12
Western Avenue Madison Street B 17 C 27
Western Avenue Marion Street C 21 B 14
First Avenue Seneca Street C 24 C 23
First Avenue Spring Street A B 12
First Avenue Madison Street A B 13
First Avenue Marion Street B 13 B 11

First Avenue Columbia Street B 14 F 146
Second Avenue Wall Street B 15 B 15
Second Avenue Battery Street A A 5

Second Avenue Bell Street A B 14
Second Avenue Pine Street A 10 B 16
Second Avenue Pike Street A 10 B 12
Second Avenue Union Street B 11 B 17
Second Avenue University Street A 10 B 17
Second Avenue Seneca Street C 24 C 28
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Exhibit 4-22. AM and PM Peak Hour Detailed Traffic Operations, Central -
2015 Existing Viaduct (continued)

AM Peak Hour PM Peak Hour
Avg. Vehicle Avg. Vehicle
Street Cross Street LOS | Delay (seconds) LOS Delay (seconds)

Second Avenue Spring Street B 12 B 13
Second Avenue Madison Street B 19 B 16
Second Avenue Marion Street D 43 D 36
Second Avenue Columbia Street B 13 C 21
Second Avenue Cherry Street A B 10
Fourth Avenue Wall Street A A 8

Fourth Avenue Battery Street A 10 B 18
Fourth Avenue Bell Street A A 10
Fourth Avenue Blanchard Street A A 8

Fourth Avenue Pine Street C 21 C 22
Fourth Avenue Pike Street B 19 D 42
Fourth Avenue Union Street B 12 B 13
Fourth Avenue University Street A 10 C 25
Fourth Avenue Seneca Street B 12 D 46
Fourth Avenue Spring Street B 19 B 18
Fourth Avenue Madison Street D 37 C 28
Fourth Avenue Marion Street C 25 B 12
Fourth Avenue Columbia Street D 46 D 46
Fourth Avenue Cherry Street A 9 A 9

Note: LOS = level of service

With the 2015 Existing Viaduct, one intersection during the PM peak hour is
forecasted to operate at LOS E or F conditions, while all other intersections
studied are expected to operate at LOS D or better during the AM and PM peak
hours. However, during the AM peak hour the intersection of First Avenue at
Seneca Street is anticipated to experience queuing on the SR 99 off-ramp due to
heavy traffic volumes destined to downtown and conflicts with pedestrian
circulation and local traffic movements at the ramp terminal.

With the 2015 Existing Viaduct, the intersection of First Avenue at Columbia
Street is expected to operate at LOS F during the PM peak hour. The intersection
of First Avenue at Columbia Street serves as the access point to southbound SR 99
from downtown, and therefore serves relatively high concentrations of traffic.
Queues from the Columbia Street southbound on-ramp frequently spill back to
First Avenue, causing additional delays at this intersection.

With the 2015 Existing Viaduct, a number of intersections are anticipated to
operate at acceptable levels of service but with queues expected to spill back and
affect SR 99 mainline traffic. As described above, traffic on the northbound SR 99
off-ramp to Seneca Street is anticipated to spill back from the intersection of
Seneca Street at First Avenue onto SR 99, causing delays along SR 99. Also, the
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intersection of Western Avenue at Battery Street is expected to experience queues
that spill back onto both the southbound SR 99 Battery Street Tunnel off-ramp
and northbound Western Avenue off-ramp, resulting in some queues and delay
on SR 99.

Though the intersection of Alaskan Way at Marion Street operates at LOS C
overall during both peaks, short durations with higher levels of congestion occur
while traffic exits Colman Dock.

4.3.3 North Area

Exhibit 4-23 shows AM and PM peak hour signalized intersection LOS and delay
for selected signalized intersections in the north area.

Exhibit 4-23. AM and PM Peak Hour Detailed Traffic Operations, North -

2015 Existing Viaduct
AM Peak Hour PM Peak Hour
Avg. Vehicle Avg. Vehicle
Street Cross Street LOS Delay (seconds) LOS Delay (seconds)
Western Avenue W. Elliott Avenue W. B 16 C 21
W. Mercer Place Elliott Avenue W. E 60 F 130
First Avenue Denny Way C 26 D 37
Second Avenue Denny Way A 7 A 7
Broad Street Denny Way C 25 C 24
Fifth Avenue Denny Way B 20 B 18
Fifth Avenue N. Broad Street C 27 C 28
Fifth Avenue N. Harrison Street B 12 B 18
Fifth Avenue N. Mercer Street B 15 C 23
Fifth Avenue N. Roy Street B 17 C 21
Sixth Avenue Battery Street A B 18
Sixth Avenue Denny Way A 8 C 21
Aurora Avenue SB Denny Way B 18 D 48
Aurora Avenue NB Denny Way C 28 F 98
Dexter Avenue N. Denny Way C 27 E 61
Dexter Avenue N. Harrison Street B 18 B 13
Dexter Avenue N. Merecer Street D 46 E 78
Dexter Avenue N. Roy Street A 7 A 9
Dexter Avenue N. Aloha Street C 28 B 15
Ninth Avenue N. Mercer Street E 63 E 60
Westlake Avenue N. | Mercer Street C 32 F 129
Fairview Avenue N. | Valley Street E 65 D 41
Fairview Avenue N./ | Mercer Street
I-5 ramp E 56 F 182
Notes: LOS = level of service
NB =northbound
SB = southbound
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It is assumed that by 2015, the Mercer East Project would be completed,
converting the segment of Mercer Street from Fairview Avenue N. to Dexter
Avenue N. into a two-way facility by widening it from four lanes (currently one-
way eastbound) to three lanes in each direction. As part of these area
improvements, Valley Street would be reduced to a two-lane roadway (one lane
each direction). The conversion to a two-way roadway would also necessitate a
new signalized intersection on Mercer Street to provide access to Broad Street.

Heavy traffic flow to and from I-5 would continue to affect a number of
intersections along the Mercer Street corridor. The intersection of Fairview
Avenue N. and Mercer Street is projected to operate at LOS E during the AM Peak
hour and LOS F during the PM peak hour, though forecasted delays are
considerably reduced due to the Mercer corridor improvements. The

Mercer Street/Westlake Avenue N. intersection is projected to operate at LOS F
during the PM peak hour, when northbound traffic on Westlake Avenue N.
peaks, while the Mercer Street intersection at Dexter Avenue N. would operate at
LOS E during the PM peak hour, when eastbound traffic peaks. The intersection
of Mercer Street at Ninth Avenue N. is forecasted to operate at LOS E during both
the AM and PM peak hours, due to high volumes on Mercer and high
southbound volumes on Ninth Avenue N.

The intersection of Fairview Avenue N. and Valley Street is projected to operate at
LOS E conditions during the AM peak hour when it accommodates heavy
southbound movements from Eastlake Avenue and is also affected by nearby
congestion at the I-5/Mercer Street ramps.

The intersections of Denny Way at southbound and northbound Aurora Avenue
are projected to operate at LOS C or better during the AM peak hour. The
intersection of Denny Way at southbound Aurora Avenue is projected to operate
at LOS D during the PM Peak hour. This relatively good LOS reflects the long
green time given to the high volume east-west movement. However, the north
and south approaches at these intersections operate at a worse LOS than the
overall intersection LOS. The southbound approach at the intersection of Denny
Way and southbound Aurora Avenue is forecasted to operate at LOS E during the
AM peak hour and LOS F during the PM peak hour. This is a result of the
southbound left-turn lane traffic spilling back into the southbound through-lanes,
causing this intersection to essentially operate with one southbound through-lane,
instead of two lanes, for much of the AM and PM peak hours. The northbound
approach at the intersection of Denny Way and northbound Aurora Avenue is
forecasted to operate at LOS D during the AM peak. The intersection of Denny
Way and northbound Aurora Avenue is projected to operate at LOS F during the
PM peak hour, with all intersection approaches operating at LOS E or worse.

To the west, the intersection of W. Mercer Place at Elliott Avenue is projected to
operate at LOS E during the AM peak hour and LOS F during the PM peak hour.
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During peak hours, business access and transit (BAT) lanes are provided along
Elliott Avenue W., reducing the number of through-lanes for general-purpose
traffic. The reduction in the number of through-lanes, coupled with heavy north-
south volumes on Elliott Avenue and increased southbound traffic turning left
from Elliott Avenue to W. Mercer Place, results in degraded LOS at this
intersection.

4.4 AM and PM Peak Hour Travel Times

AM and PM peak hour travel times for routes using the SR 99 corridor are
presented for the 2015 Existing Viaduct as a metric for mobility during periods of
high use, measured during the AM and PM peak hours. The travel time routes
analyzed are shown in Exhibit 2-6. Travel times are described below for the key
regional and downtown routes that were deemed appropriate for representing
the primary travel patterns experienced on or adjacent to the corridor:

e South end to and from downtown, represented by West Seattle to CBD
(Fourth Avenue and Seneca Street) via SR 99

e North end to and from downtown via SR 99, represented by Woodland
Park (SR 99 and N. 50th Street) to CBD (Fourth Avenue and Seneca Street)

e Through-trips on SR 99, represented by Woodland Park to S. Spokane
Street

e West-side through-trips on the Elliott/Western corridor, represented by
Ballard Bridge to S. Spokane Street via Alaskan Way or the Alaskan Way
Viaduct

e Northgate to Boeing Access Road via I-5

e Mercer Street from I-5 to Elliott Avenue

e Second Avenue from Wall Street to S. Royal Brougham Way

e Fourth Avenue from S. Royal Brougham Way to Battery Street

Exhibit 4-24 summarizes AM and PM peak hour corridor travel times by route
and direction as estimated from simulation software, and each of the corridors are
discussed in the following sections.
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Exhibit 4-24. Corridor Travel Times

2015 Existing Viaduct
AM Peak Hour PM Peak Hour
(minutes) (minutes)
West Seattle to CBD (Fourth Avenue and Seneca Street)
Northbound 20 -
Southbound - 25
Woodland Park to CBD (Fourth Avenue and Seneca Street)
Southbound 20 -
Northbound - 15
Woodland Park to S. Spokane Street
Southbound 16 15
Northbound 16 18
Ballard Bridge to S. Spokane Street (via Alaskan Way Viaduct)
Southbound 16 16
Northbound 19 21
Northgate to Boeing Access Road (via I-5)
Southbound 28 32
Northbound 28 30
Mercer Street (I-5 to Elliott Avenue W.)
Westbound 9 11
Eastbound 6 12
Second Avenue (Wall Street to S. Royal Brougham Way)
Southbound 11 12
Fourth Avenue (S. Royal Brougham Way to Battery Street)
Northbound 11 12

Note: CBD = Central Business District
441 West Seattle to CBD

This route represents trips between West Seattle (specifically the intersection of
California Avenue and S.W. Alaska Street) and the CBD (specifically at

Fourth Avenue and Seneca Street) and is presented for the peak traffic flow
direction only (i.e., northbound in the AM and southbound in the PM peak
period).

For the northbound direction during the AM peak hour, the travel time from
West Seattle to the CBD would be 20 minutes for the 2015 Existing Viaduct. The
return travel time during the PM peak hour would be 25 minutes.

442 Woodland Park to CBD

This route covers trips between N. 50t Street/SR 99 and downtown Seattle and is
again presented for the peak direction trip only (i.e., southbound in the AM peak
and northbound in the PM peak).
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For the southbound direction for the AM peak hour, the 2015 Existing Viaduct
travel time would be 20 minutes. The return trip during the PM peak hour would
be 15 minutes.

4.4.3 Woodland Park to S. Spokane Street

This route represents one of the longer travel time paths identified for
measurement. The path is aligned directly through the study area along the SR 99
corridor and captures trips not originating or destined to the Seattle CBD. Travel
times for both peak and off-peak directions are provided to gauge a wide range of
peak period users.

During the AM peak hour, travel times for both the northbound and southbound
directions would be 16 minutes for the 2015 Existing Viaduct. During the PM
peak hour, the southbound travel time would be 15 minutes, while the
northbound travel time would be 18 minutes. The relative consistency between
these times for the AM and PM peak periods demonstrate that this route is not
subject to heavy directional demand.

4.4.4 Ballard Bridge to S. Spokane Street — Via Alaskan Way Viaduct

This route reflects the travel times for longer distance through-trips between
Ballard and S. Spokane Street (using the Elliott/Western ramps and SR 99
corridor) connecting two neighborhoods on the fringe of the study area.

In the southbound direction, travel times for both the AM and PM peak hours
would be 16 minutes. In the northbound direction, the AM peak hour travel time
would be 19 minutes, while the PM peak hour travel time would be 21 minutes.

4.45 Northgate to Boeing Access Road - Via I-5

This route defines the I-5 path between Northgate and the area near Boeing Field
and reflects longer distance trips outside of, but parallel to, the SR 99 corridor.
Travel times along this corridor are generally the highest of any route examined,
primarily due to the physical distance covered along the route.

The travel times for the northbound and southbound directions would both be
28 minutes during the AM peak hour for the 2015 Existing Viaduct. During the
PM peak hour, the southbound travel time would be 32 minutes, while the
northbound direction would be 30 minutes.

446 Mercer Street - I-5 to Elliott Avenue

The Mercer Street travel time route is defined by trips along Mercer Street
between Elliott Avenue and I-5 and captures west-side traffic to/from the SR 99
and I-5 corridors.

In the westbound direction, the travel time along Mercer Street would be
9 minutes during the AM peak hour, while the travel time during the PM peak
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hour would be 11 minutes. In the eastbound direction, the travel time during the
AM peak hour would be 6 minutes. However, during the PM peak hour, the
travel time would increase to 12 minutes, representing a doubling of the
comparable AM peak hour travel time.

4.4.7 Second Avenue - Wall Street to S. Royal Brougham Way

The Second Avenue route represents trips made in the southbound direction
within the Seattle CBD. Travel times for this route help to describe how surface
street traffic is accommodated relative to the volumes served on the SR 99
corridor. During the AM peak hour, the travel time along this path would be
11 minutes, while the PM peak hour travel time would be 12 minutes.

4.48 Fourth Avenue - S. Royal Brougham Way Street to Battery Street

Similar to the Second Avenue route, the Fourth Avenue route represents trips
made in the northbound direction within the Seattle CBD. Travel times on Fourth
Avenue also help to describe how surface street traffic is accommodated relative
to the volumes served on the SR 99 corridor. The travel time during the AM peak
hour would be 11 minutes, while the travel time during the PM peak hour would
be 12 minutes.

4.5 Roadway Connectivity and Access

SR 99 is a regional highway facility, though it primarily serves shorter regional
trips and intracity trips, whereas parallel route I-5 carries a higher share of longer-
distance trips. Between S. Spokane Street and Denny Way, SR 99 is fully access
controlled, with traffic able to enter or exit the roadway only at ramps. North of
the Battery Street Tunnel, access is provided by right turn on/right turn off
movements to side streets.

451 Travel Lanes

Two or more general-purpose travel lanes are provided on SR 99 in each direction
through the study area, as shown in Exhibit 4-25. Northbound, the SR 99 corridor
carries three lanes from S. Spokane Street past the northbound off-ramp to

S. Royal Brougham Way to the First Avenue S. ramps, which join the corridor as a
fourth, outside (right) lane. This add-drop lane continues until just north of the
Seneca Street off-ramp (which essentially functions as a drop lane), and helps
accommodate traffic entering and exiting SR 99 at these two ramps. Three lanes
continue northbound, with the outside (right) lane dropping to the Western
Avenue off-ramp. Just before entering the tunnel, the Battery Street Tunnel on-
ramp (from Western Avenue) merges into the outside (right) mainline lane. Two
lanes continue northbound through the Battery Street Tunnel.
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Emerging from the Battery Street Tunnel as Aurora Avenue, an arterial with a
center median barrier, SR 99’s two primary travel lanes are joined by two
additional lanes from the Denny Way on-ramp. The outside lane operates
essentially as an auxiliary lane, which accommodates slower-moving traffic
entering and exiting Aurora Avenue via right-hand turns to connecting cross
streets. Thomas Street, Harrison Street, and Republican Street intersect
northbound SR 99, and an off-ramp is provided to the Mercer Street/Dexter
Avenue N. intersection. Additional arterial connections (right-turns only) occur
at Roy, Valley, and Aloha Streets. The outermost northbound lane of Aurora
Avenue is regulated by a stop sign at Valley Street, which provides an
opportunity for traffic from Valley Street to enter the northbound mainline.
Aurora Avenue traffic tends to move out of the right-hand lane to avoid stopping
at this location. North of Aloha Street, the outside lane ends and merges on the
right side of the roadway to form a three-lane section that continues north to the
Aurora Bridge and beyond.

In the southbound direction, three lanes are provided on Aurora Avenue, with
one option-lane and one drop-lane accessing the two-lane Denny Way off-ramp
just north of the Battery Street Tunnel. As with the northbound direction, the
outside lane serves to collect and distribute right-turning vehicles to side streets,
and it also provides access to the Denny Way off-ramp. Southbound side-street
connections are provided at Aloha, Valley, Roy, Republican, Harrison, and
Thomas Streets, while an off-ramp to Broad Street exits the roadway south of Roy
Street. Through-movements are primarily accommodated in the inside two lanes.
Two lanes continue through the Battery Street Tunnel, with the diverging Battery
Street Tunnel off-ramp providing a connection to Western Avenue near the south
tunnel portal.

The two mainline lanes are joined by a third lane entering from the Elliott Avenue
on-ramp, and the three southbound lanes are carried through the corridor. Unlike
in the northbound direction, the segment between downtown (the Columbia
Street on-ramp) and the stadium area (First Avenue S. off-ramp) does not have an
additional lane to accommodate entering and exiting traffic. Instead, the
Columbia on-ramp enters the corridor as a left-side merge, while the First
Avenue S. off-ramp exits as a diverging left-side ramp. Three mainline lanes
continue southbound with a right-side merge from the new on-ramp from

S. Royal Brougham Way and continue past S. Spokane Street (following the off-
ramp to the West Seattle Bridge), where they merge into two lanes before
transitioning into East Marginal Way S., a surface arterial.

452 AccesstoSR99

Exhibit 4-26 summarizes connections currently provided between SR 99 and other
roadways. Transit connections are addressed separately in Section 4.6.
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Exhibit 4-26. Connections Provided To and From SR 99

SR 99 Facility Including the
S. Holgate Street to S. King Street Viaduct Replacement Project

Stadium Area (South of S. King Street)

SB SR 99 to stadium area S. Royal Brougham off-ramp

Stadium area to NB SR 99 S. Royal Brougham on-ramp

Stadium area to SB SR 99 Alaskan Way S. on-ramp near King Street

NB SR 99 to stadium area Atlantic Street off-ramp

Downtown Seattle (S. King Street to Stewart Street)

Downtown to SB SR 99 Columbia Street on-ramp

NB SR 99 to downtown Seneca Street off-ramp

Elliott and Western Corridor (Stewart Street to Denny Way)

SB SR 99 to Belltown Denny Way off-ramp or Battery Street Tunnel off-ramp
Belltown to NB SR 99 Denny Way on-ramp or Battery Street Tunnel on-ramp
Belltown to SB SR 99 Elliott Avenue on-ramp

NB SR 99 to Belltown Western Avenue off-ramp

South Lake Union Area (North of Denny Way)

SB SR 99 to Uptown Denny Way off-ramp or Broad Street off-ramp or arterial connections

SB SR 99 to South Lake Union | Denny Way off-ramp or Broad Street off-ramp

Uptown to SB SR 99 Arterial connections

South Lake Union to SB SR 99 | Arterial connections

NB SR 99 to Uptown Mercer Street/Dexter Avenue off-ramp or arterial connections
NB SR 99 to South Lake Union | Mercer Street/Dexter Avenue off-ramp or arterial connections
Uptown to NB SR 99 Arterial connections

South Lake Union to NB SR 99 | Denny Way on-ramp or arterial connections

Notes: NB = northbound
SB = southbound

4521 Toand From West Seattle

At S. Spokane Street, an eastbound to northbound on-ramp provides access from
West Seattle, while in the opposing direction a southbound to westbound off-
ramp provides for the reciprocal movement to the West Seattle high bridge. The
southbound off-ramp also provides access to Harbor Island and the West Seattle
low bridge. (These movements are not shown in Exhibit 4-26 because no changes
are proposed here.)

45.2.2 Toand From Stadium Area

The S. Holgate Street to S. King Street Viaduct Replacement Project improvements
to SR 99 will be in place by 2015 and are considered part of the 2015 Existing
Viaduct. That project includes revisions to the ramp and street system. New
ramp connections to and from SR 99 at the following locations:

* SR 99 Southbound off-ramp to S. Royal Brougham Way
¢ SR 99 Southbound on-ramp from Alaskan Way S. near King Street
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¢ SR 99 Northbound off-ramp to S. Atlantic Street
¢ SR 99 Northbound on-ramp from S. Royal Brougham Way

These ramps will complement the existing Columbia and Seneca ramps and
providing new access into the central waterfront, Pioneer Square, and stadium
areas.

45.2.3 Toand From Downtown

In downtown Seattle, a northbound off-ramp connects to Seneca Street, while an
on-ramp from Columbia Street provides access from downtown to southbound
SR 99. These midtown ramps provide access to the CBD, including the retail and
tinancial districts, and are also the downtown transit access point for routes
traveling to and from the south. No direct access to or from the north is provided
in the downtown area.

4524 Toand From Elliott and Western Avenues

In the Belltown area, an interchange at Western Avenue and Elliott Avenue
provides access to north downtown, Belltown, Pike Place Market, and the north
waterfront, as well as access to arterials connecting to Interbay, Uptown,
Magnolia, and Ballard. To accommodate substantial traffic flows, the northbound
off-ramp to Western Avenue and southbound on-ramp from Elliott Avenue exit
and enter the mainline as their own, additional lanes. The Battery Street Tunnel
ramps, which comprise the southbound off-ramp and northbound on-ramp at the
south tunnel portal, carry a small share of corridor traffic.

45.25 Toand From the South Lake Union and Uptown Area

The Denny Way ramps provide access to north downtown and a variety of
locations to the east and west of SR 99 (South Lake Union, Uptown, Seattle
Center, Queen Anne, the north waterfront, and Port of Seattle facilities). These
ramps are also the transit access point for all routes traveling on the corridor
between downtown and points north.

In the South Lake Union/Uptown area, an off-ramp to Mercer Street at

Dexter Avenue provides direct access to the South Lake Union neighborhood for
northbound traffic, while an exit to Broad Street provides access to Uptown,
Seattle Center, and Queen Anne for southbound traffic. Other access in the South
Lake Union/Uptown area is provided by a number of right-on and right-off access
points connecting to the local street grid. No left turns or at-grade crossings of
SR 99 are allowed. Access at these locations is somewhat limited because the side
streets enter at right angles, requiring drivers to accelerate from a stopped
position when entering or decelerate considerably before exiting SR 99. In
addition, connections from northbound SR 99 to Uptown and from South Lake
Union to southbound SR 99 are poor due to the limited number of streets crossing
SR 99 in this area.
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453 Effects of Design and Operational Constraints

SR 99 was constructed in the 1950s and was designed to conform to different
standards than those found on more contemporary facilities. Certain physical
and operational characteristics associated with the corridor affect the quality of
connections provided in some locations.

The transport of hazardous materials through the Battery Street Tunnel is
prohibited at all times and is also prohibited on the viaduct during peak
commuting hours. The adjacent Battery Street Tunnel ramps have limited ability
to efficiently accommodate traffic due to the location of their connections to the
street-grid and geometric limitations.

In the northbound direction, the off-ramp to Seneca Street includes a 90-degree
corner requiring deceleration for traffic leaving the mainline, as well as an abrupt
transition to the downtown street-grid at the ramp terminal (First Avenue at
Seneca Street). These factors contribute to congestion that slows traffic on the
off-ramp and the viaduct itself during peak periods. Southbound, connections
from downtown (Columbia Street) and to the stadium area (First Avenue S. off-
ramp) are affected by congestion and vehicle weaving conflicts associated with
the proximity and left-side location of these ramps.

North of the Battery Street Tunnel, access to and from side-street connections can
be difficult, especially during peak periods when mainline traffic flows are heavy.

454 Speed Limits
Posted speed limits on the SR 99 mainline are shown in Exhibit 4-27.

Exhibit 4-27. Posted Speed Limits on SR 99

Posted Speed Limit, Northbound and
Mainline Segment Southbound
(miles per hour)

South of S. Spokane Street 45
S. Spokane Street to First Avenue S. ramps 50 (40 trucks north of S. Holgate Street)
First Avenue S. ramps to Seneca/Columbia ramps 50 (40 trucks)
Seneca/Columbia ramps to Elliott/Western ramps 50 (40 trucks)
Battery Street Tunnel 40 (35 advisory)
North of Denny Way 40

4.6 Transit Services and Facilities

Downtown Seattle is served by a network of bus and rail services as well as
vanpool programs. Complementing these services are HOV and transit facilities,
including the DSTT and arterial treatments for bus services. Transit services and
facilities are further described in the following sections.
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4.6.1 Transit Services

Transit service to downtown Seattle is provided by six cooperating agencies using
several modes, supplemented by large vanpool programs. Sound Transit,
Community Transit, Pierce Transit, and King County Metro operate transit
service to downtown Seattle. In addition, the Washington State Ferries and the
King County Ferry District serve Colman Dock with several routes on Puget
Sound, providing service to Kitsap County and Vashon Island. Below is a
description of transit services within the study area.

46.1.1 Bus Service

King County Metro operates a network of bus routes, over half of which are
oriented to downtown Seattle. It uses electric trolleybus, hybrid, and diesel buses
in downtown Seattle. Under a contract with Sound Transit, King County Metro
operates bus routes serving downtown Seattle from Eastside locations such as
Bellevue Redmond, and Woodinville. Other Metro routes serve north, south and
east King County locations.

Community Transit operates a network of routes between Snohomish County
and downtown Seattle; some of the routes, including all-day two-way routes, are
funded by Sound Transit. Pierce Transit operates Sound Transit bus service
between Pierce County and downtown Seattle via I-5.

4.6.1.2 Monorail Service

The Seattle Monorail would continue to connect Westlake Center and Seattle
Center via an elevated guideway on Fifth Avenue. It would continue to be
operated by a private contractor for the City.

4.6.1.3 Sound Transit Central Link Light Rail Service

Service on the Central Link LRT line would continue to serve the 15.6-mile
segment between Westlake Station and Sea-Tac Airport. By 2016 the LRT line is
scheduled to serve the University of Washington!. This line serves downtown
Seattle, the SODO industrial area, the Beacon Hill and Rainier Valley
neighborhoods, Tukwila, and Sea-Tac Airport. Along the SODO Busway and
inside the DSTT, joint bus and rail operations are provided.

LRT trains provide two-way service for 20 hours each day, operating every

7.5 minutes during peak periods and every 10 to 15 minutes during midday and
evening hours. Each two-car train has the capacity for 400 riders (148 seats and
standing room). Until Link is extended farther north, trains would continue to
use a stub-end tunnel track under Pine Street to turn back.

1 Although the Link extension to the University of Washington is scheduled for 2016, the
travel forecasting assumptions include it as part of 2015 transit service conditions.
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4.6.1.4 Sounder Commuter Rail Service

Sound Transit’s commuter rail line, Sounder, would continue to serve riders north
and south of Seattle. By 2015, the south line would operate between Lakewood
and King Street Station in downtown Seattle and would serve Lakewood,
Tacoma, Puyallup, Sumner, Auburn, Kent, and Tukwila. The north Sounder line
would continue to travel between Everett and the King Street Station, with
stations in Edmonds and Mukilteo. Park-and-ride facilities in these communities
further extend the effective reach of the service.

As of November 2010, Sounder operates seven commuter trips between Tacoma
and Seattle during the morning (into Seattle) and evening (out of Seattle)
commute periods on weekdays. Also, two reverse commute trips operate in the
morning (out of Seattle) and evening (into Seattle). By 2015 additional Sounder
trips would be provided consistent with the ST2 Plan. Four Sounder trains would
operate between Everett and Seattle each day as well, traveling to Seattle in the
morning, and returning to Everett in the evening. Occasional weekend or extra
trips for special events such as Mariners, Seahawks, and Sounders games would
also operate.

Commuter rail service at the King Street Station would continue to connect with
several other forms of transportation, including stations in the DSTT. The Weller
Street pedestrian bridge would provide a direct connection between Sounder
service at the King Street Station and the DSTT at the International District
Station.

4.6.1.5 South Lake Union Streetcar

The South Lake Union streetcar began operation in 2007. It provides access to
businesses, residences, and activities in South Lake Union and the northern part
of the CBD. The streetcar line runs from Fairview Avenue N. and Yale Avenue N.
to Westlake Avenue and Olive Way and includes 11 stops. The streetcars would
continue to operate every 15 minutes 7 days a week. The service would continue
to connect with several other public transportation modes, including King County
Metro and Sound Transit buses, Link LRT (Westlake Station), and the Monorail.

4.6.1.6 Waterfront Streetcar

Construction of the Olympic Sculpture Park and the resulting displacement of the
vehicle storage and maintenance facility led to the indefinite suspension of the
George Benson Line Waterfront Streetcar service in 2008. King County Metro
would continue to provide replacement service with fare-free bus service on the
Route 99 Waterfront Streetcar Line. The routing and stop locations for this line
would not exactly duplicate those of the waterfront streetcar; however, Route 99
would serve the same neighborhoods—the waterfront, Pioneer Square, and
Chinatown/International District.
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4.6.1.7 Vanpools

Transit agencies in the region all operate vanpool programs. The programs
provide the vans, maintain the vehicles, and offer ride-matching service and
support. In turn, fees are collected from vanpool users to cover expenses. A
substantial volume of vanpools would continue to access downtown Seattle via
Washington State Ferry routes serving Bainbridge Island and Bremerton.
Vanpools would continue to depend on the regional highway system for mobility,
including HOV facilities where available, as well as local streets. Community
Transit and Pierce Transit also operate vanpools.

4.6.2 HOV and Transit Facilities

The 2015 Existing Viaduct assumes the completion of the S. Holgate Street to

S. King Street Viaduct Replacement Project. The 2015 Existing Viaduct does not
necessitate a change in transit routing or service coverage because the existing
viaduct and midtown ramps north of S. King Street would still exist. Transit
access to and from the SODO and Pioneer Square areas would continue to be
provided on First and Fourth Avenues S. and the SODO Busway while transit
access to downtown from West Seattle, Burien, and other points south would be
principally provided via SR 99 using the Columbia and Seneca Streets midtown
ramps.

Under the 2015 Existing Viaduct, bus routes would continue to use the Denny
Way ramps resulting in no change to existing transit operations.

Most of the transit service to downtown Seattle would continue to be assigned to
pathways that are broadly defined corridors consisting of transit routes serving
common markets. This would allow transit priority measures to be implemented
and is more easily understood by riders. It also improves the effective service
frequency of bus routes.

King County Metro collaborated with the City and other transit agencies to
develop a Draft Transit Blueprint (King Country Metro 2006) in order to coordinate
transit pathways in downtown Seattle. The Transit Blueprint is an evolving
document, adjusted to various changes of the roadway network configuration.
Implementation of the transit priority treatments in the Transit Blueprint has been
incremental and would continue to evolve as needs arise. The transit pathways
within the study area are shown in Exhibit 4-28.

Transit vehicles use several facilities that give priority to transit and/or HOVs in
the study area. Exhibit 4-29 summarizes the 2015 Existing Viaduct transit priority
facilities in the study area.
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Exhibit 4-29. Transit and HOV Facilities and Treatments in the Study Area —
2015 Existing Viaduct

Arterial

Limits

Description

I-5 express lanes

Restricted reversible
ramps

D2 Ramps

Downtown Seattle
Transit Tunnel and
ramps

E3/SODO Busway

Second Avenue and
Second Avenue
Extension S.

Second Avenue
Extension S.

Fourth Avenue

Fourth Avenue S.

Fifth Avenue
Fifth Avenue

S. Jackson Street
Third Avenue

Prefontaine Place S.

Seneca Street

Pine Street

S.W. Spokane Street
Fairview Avenue N.
15% and Elliott

Avenues W.

First Avenue

Northgate

Pike Street,
Columbia Street,
and Cherry Street

Rainier Avenue

I-5 and Olive Way

S. Spokane Street

Stewart Street

North of S. Jackson
Street

Jefferson Street

S. Jackson Street

S. Jackson Street
Terrace Street
Maynard Avenue S.

Stewart Street

S. Washington Street

Second Avenue

Fourth Avenue

West of Chelan
ramp

North of Valley
Street

W. Armor Street

North of Broad
Street

South downtown
I-5 reversible lanes
International District

1-90 and SODO
Busway

International District
Station

S. Jackson Street

S. Jackson Street

Olive Way
S. Main Street

S. Washington Street
Cherry Street

Eighth Avenue S.
Yesler Way

Yesler Way

Third Avenue
Third Avenue

Chelan West Seattle
Freeway ramp
Valley Street

W. Harrison Street

Denny Way

Reversible lanes

HOV-only ramps from
and to the I-5 reversible
lanes

Transit-only connection to
the I-90 HOV lanes

Transit tunnel and five
stations

Busway with four bus
stations and two rail
stations

Peak period transit lane

Transit signal queue
bypass

Peak period transit lane

Transit lane and
passenger waiting island

Contraflow transit lane
Contraflow transit lane
Bus Bulbs

Transit priority corridor:
restricted to buses and
bicycles in peak periods
Restricted to buses and
bicycles when Third
Avenue traffic restrictions
are in effect

Transit-only lane

Transit lane and
passenger waiting island

Bus-only lane
Southbound left-turn lane
for transit

Peak period BAT lanes

Peak period transit lane
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Exhibit 4-29. Transit and HOV Facilities and Treatments in the Study Area —
2015 Existing Viaduct (continued)

Arterial Limits Description

Wall Street Fifth Avenue Fifth Avenue Bus bulb

Third Avenue Stewart Street Yesler Way Bus bulbs (1990)

Third Avenue Stewart Street Cedar Street Bus bulbs (2010)

Alaskan Way North of Yesler Way | Yesler Way Southbound left-turn lane
for transit

Olive Way Fifth Avenue Fifth Avenue Bus bulb

Howell Street Ninth Avenue Ninth Avenue Transit queue jump

Stewart Street Eastlake Avenue Third Avenue Peak period transit lane

Stewart Street Seventh Avenue Seventh Avenue Transit queue jump

Olive Way Fourth Avenue Eighth Avenue Peak period transit lane

I-5 S. 356t Street 1-90 Inside HOV lanes

I-5 Stewart Street 1-90 Southbound inside HOV
lane

I-5 Mercer Street 1-90 Southbound reversible

HOV lane

Notes: BAT = business access and transit
HOV = high-occupancy vehicle
SODO = South of Downtown

All transit pathways in downtown Seattle could be affected by changes in traffic
volumes and congestion caused by the Alaskan Way Viaduct Replacement
Project. The key north-south facilities in 2015 in central downtown Seattle that
could be affected by this project are as follows:

e Aurora Avenue (SR 99) with ramps at Denny Way, serves north-central
Seattle. See Exhibit 4-30 for transit routes directly using SR 99.

e SR 99 between Spokane Street and the Seneca/Columbia ramps serves
West Seattle, Delridge, Vashon, White Center, and Burien. See
Exhibit 4-30 for transit routes directly using SR 99.

e Dexter Avenue N. and First Avenue S. are transit corridors parallel to
SR 99.

¢ Second and Fourth Avenues operate as a couplet used by routes serving
Pierce County, south King County, Snohomish County, and east King
County.

e Third Avenue is the downtown Seattle transit spine and is used by many
bus lines, including Aurora Avenue N. routes and the electric trolleybus
routes serving southeast Seattle, Queen Anne, and Eastlake. Transit
volumes on Third Avenue increased in 2005 when the DSTT was closed
while it was being retrofitted for joint bus-rail operation. Transit flow on
downtown streets was given higher priority. The City allowed the
increased priority to continue after the DSTT was reopened in 2007. Metro
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RapidRide BRT C, D, and E Lines are expected to use Third Avenue as
they are implemented in the next few years.

¢ TFifth Avenue is used by routes serving east King County and Snohomish
County.

e 15" Avenue W. and Elliott Avenue are used by transit to serve Magnolia

and Ballard to downtown Seattle.

Exhibit 4-30. King County Metro Routes Using SR 99 or Adjacent Arterials

North-South
Routes Market Areas SR 99 Ram .
P Avenues in CBD
South
21X, 54, 54X, 55, West Seattle Midtown Third
56X, 57X
113, 120, 125 White Center, Delridge Midtown Third
121, 122 Burien and SR 509 Midtown Third
37 Alki Columbia Street Second/Third
21, 22, 56, 57 West Seattle and Ballard via First | None Third
Avenue S. in SODO
116, 118, 119 Vashon Island and Fauntleroy None Third
Terminal via First Avenue S. in
SODO
132 Burien and Des Moines via First None Second/Fourth
Avenue S. in SODO
North
5, 5X, 26X, 28X, North Seattle, Shoreline Denny Way Third
358X
26, 28 North Seattle via Dexter Avenue | Denny Way Third
N. in South Lake Union
3,4 E. Queen Anne via Fifth Avenue | None Third
N. in Uptown
15,18 Ballard via First Avenue S. in None Third
SODO
16 Wallingford via Fifth Avenue N. | Valley and John Third
in Uptown Streets

Notes: CBD = Central Business District
SODO = South of Downtown

4.6.2.1 Limited Access Highway HOV Facilities

Within the study area, HOV lanes would continue to be provided on the
southbound I-5 reversible express lanes, and on the southbound I-5 mainline
starting at the Mercer Street on-ramp. The reversible lane ramps to Columbia,
Cherry and Pike Streets would be restricted to HOV vehicles. The reversible
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lanes carry both general-purpose and HOV traffic separately from the I-5
mainline and operate southbound on mornings and northbound on afternoons.
The D2 ramps on I-90 would provide direct access for transit vehicles from the
International District to the new inside HOV lanes.

Outside the study area, HOV lanes would be provided on I-5 north of Northgate
and south of I-90, SR 509 south of S. Michigan Street, I-90 east of Rainier Avenue,
and SR 520 east of I-5.

4.6.2.2 Arterial Transit Facilities

Several transit facilities are provided on arterials in the study area. As listed in
Exhibit 4-29, most of these facilities aid transit movement in downtown Seattle.
The Seneca Street transit lane would continue to connect SR 99 bus service to
Third Avenue from the Seneca Street ramp. The Third Avenue priority measures
and bus bulbs discussed below would both continue to aid bus routes serving
Aurora Avenue.

South of the study area, there would continue be HOV lanes on SR 99 on the
First Avenue S. Bridge. And north of the study area, segments of Aurora Avenue
in North Seattle would have BAT lanes during peak periods.

4.6.2.3 New Arterial Transit Facilities

Several new arterial HOV and transit-only facilities have been added to the local
street system since 2006, when the initial King County Metro Draft Transit
Blueprint was published. These facilities were associated with the closure of the
DSTT while it was being retrofitted for joint bus-rail operation between
September 2005 and September 2007. In 2009 and 2010, transit lanes were
provided on Olive Way and Stewart Street, and bus bulbs were constructed on
Third Avenue in Belltown. All these facilities would continue to be in place
under the 2015 Existing Viaduct.

4.6.24 SODO Busway

In addition to on-street arterial transit facilities, the transit-only SODO Busway on
Fifth Avenue S., between S. Spokane Street and the south portal of the DSTT near
S. Dearborn Street, carries Link LRT trains as well as bus routes serving south
King and Pierce Counties. There are two Link stations and four bus stations on
the SODO Busway.

4.6.25 Third Avenue Transit Spine

Third Avenue, between Yesler Way and Stewart Street, operates as a transit
priority corridor during peak periods (6 to 9 a.m. and 3 to 6:30 p.m.). During
those periods, other vehicles have limited circulation and business access.
General-purpose vehicles have unlimited access to Third Avenue between the
hours of 9:00 a.m. and 3:00 p.m. and during evenings and weekends. The
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restrictions during weekday peak periods allow increased transit capacity
through skip-stop operation and more curb space devoted to bus stops.

4.6.2.6 Business Access and Transit Lanes

King County Metro and the City have been working together on roadway and
traffic signal improvements to improve the speed and reliability of buses,
including bus bulbs, BAT lanes, transit signal priority, and queue jumps. In 2008,
curb lanes along 15" and Elliott Avenues W. in both directions between

W. Harrison and W. Armour Streets were converted to BAT lanes. These BAT
lanes would be used by the RapidRide D Line (scheduled to be implemented in
2012). BAT lanes already have been provided on segments of Aurora Avenue N.
(SR 99) in Shoreline and Seattle.

4.6.3 Transit Connectivity and Coverage

In general, conditions under the 2015 Existing Viaduct assume the same transit
connectivity and coverage as existing conditions. The exception involves access
from SR 99 to the central part of downtown Seattle. This access would continue
to be provided at the Columbia Street on-ramp and Seneca Street off-ramp, in
addition to access provided at the stadium area ramps. For buses accessing
downtown Seattle from the north end, existing access locations would be
maintained. No additional access locations would be provided for buses, and
additional transit-only lanes would not be provided on Aurora Avenue.

As described in Section 4.6.2, several transit pathways in the Draft Transit
Blueprint include SR 99 or adjacent arterials. These pathways would be directly
affected by the project. In 2012, transit service in West Seattle, Uptown, and
Ballard may be restructured due to implementation of RapidRide BRT. The
extent of route restructuring would be highly dependent on the availability of
funding and a public review process that will begin in mid-2011.

Exhibit 4-30 shows various King County Metro routes in the study area as well as
the associated market areas they serve. Also shown are the associated SR 99
access ramps and north-south corridors on which the routes operate. Further
information about access to the Alaskan Way Viaduct and Aurora Avenue N. is
provided in the following subsections.

4.6.3.1 Alaskan Way Viaduct Access

Several King County Metro routes use the Alaskan Way Viaduct to and from
destinations in West Seattle and communities south of Seattle via the midtown
ramps at Columbia and Seneca Streets. Most trips and passengers are on all-day
two-way routes 54, 55, 120, and 125. These ramps are also used by one-way
peak-only routes 21X, 54X, 56X, 113, 121, and 122. The majority of routes
traveling into Seattle (e.g., routes 21X, 54, 55, 54x, 56X, and 120) access Third
Avenue from the Alaskan Way Viaduct via Seneca Street. About half as many
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these routes (e.g., routes 113, 121, 122, and 125) turn left onto First Avenue instead
of Third Avenue. Most routes traveling out of Seattle approach the Columbia
Street ramp from Third Avenue via Columbia Street, and others approach from
First Avenue. In 2012, the RapidRide C Line is expected to replace routes 54 and
55. There may be other routes revised at that time.

4.6.3.2 Aurora Avenue Access

Several King County Metro routes use Aurora Avenue N. (SR 99) via the

Denny Way ramps to and from the north. Most trips and passengers are on all-
day two-way routes 5 and 358X; the ramps are also used by one-way peak-only
routes 5X, 26X, and 28X. Northbound routes 5, 5X, and 358X were recently
revised to use Battery Street instead of Dexter Avenue N. and John Street to reach
SR 99. Two-way all-day routes 26 and 28 serve Dexter Avenue N. adjacent to

SR 99. Those routes are through-routed with routes 23 and 124, extending to
south Seattle via Fourth Avenue S. in SODO. In 2013, the RapidRide E Line is
expected to replace Route 358X. There may be other routes revised in 2012 and
2013 when the RapidRide D and E Lines are implemented.

4.6.4 Modeled Transit Ridership

Exhibit 4-31 summarizes projected 2015 AM peak period and daily transit
ridership at three screenline locations. Daily and peak period transit demand
reflect population and employment growth as well as transit improvements
expected to be implemented by 2015, including King County Metro’s RapidRide
BRT service to downtown Seattle from West Seattle, Ballard, and Shoreline.
These ridership estimates also reflect Link LRT service operating between the
University of Washington and Sea-Tac Airport, even though the University Link
project is not expected to be complete until one year later; buses currently
operating in the DSTT are modeled as operating on surface streets upon
completion of University Link.

Exhibit 4-31. Model-Estimated AM Peak Period and Daily Transit Ridership
(Person-Trips) at Selected Screenlines

Screenline AM Peak Period Daily
South (south of S. King Street) 31,950 101,100
Central (north of Seneca Street) 36,890 126,700
North (north of Thomas Street) 36,330 118,400

4.6.5 Transit Mode Share

The transit shares for 2015 Existing Viaduct are identified in Exhibit 4-32. The
projected transit ridership for the 2015 Existing Viaduct indicates that the transit
share of total demand would be at 9 percent and at 34 percent for home-based
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work trips. Expanded bus and rail service, particularly Link LRT service in place
by 2015, would contribute to these transit mode shares, along with assumed
automobile operating costs and parking costs.

Exhibit 4-32. Model-Estimated 2015 Daily Transit Mode Shares:
To, From, and Within Seattle’s Center City

2015 Existing Viaduct
Home-based work 34.3%
Non-work 9.0%

4.6.6 Peak Hour Travel Times for Transit Corridors

The following sections identify estimated travel times under 2015 Existing
Viaduct for several transit corridors serving downtown Seattle. For the Ballard to
CBD (Denny Way) corridor, transit travel times are available for the bus lanes on
Elliott Avenue. For the Aurora Avenue and West Seattle/CBD corridors, the
travel demand information for the 2015 Existing Viaduct does not identify
transit-specific travel times. However, the information for general traffic does
allow comparisons between the modeled conditions for major transit corridors.

Travel times for AM and PM peak hours under 2015 Existing Viaduct are shown
in Exhibit 4-33. The travel times are presented for three major transit corridors.
Affected transit travel for a fourth corridor, S. King Street to downtown Seattle, is
reflected in the West Seattle/downtown Seattle times.

Exhibit 4-33. Travel Times Along Major Transit Travel Corridors

2015 Existing Viaduct
AM Peak Hour PM Peak Hour
(minutes) (minutes)

Ballard to Denny Way!
Southbound
Northbound
Aurora Avenue (Woodland Park to CBD)?
Southbound 20 18
Northbound 11 15
West Seattle to CBD?
Southbound 20 15
Northbound 12 25

Notes: CBD = Central Business District
1. Represented by transit travel on Elliott Avenue between the Ballard Bridge and
Denny Way.
2. CBD location for the Aurora Avenue and West Seattle corridors is Fourth Avenue
and Seneca Street.
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4.6.6.1 Peak Hour Travel Times - South King County (Burien)/Downtown Seattle
Corridor

Since the Burien to CBD routes would have the same alignments as West Seattle
to CBD service, the travel times for the 2015 Existing Viaduct would be
comparable.

4.6.7 Intersection Level of Service Changes Affecting Transit

While travel time changes provide information about the flow of traffic through
an area, intersection LOS data provide more detailed information about how
operations at specific intersections could affect transit service.

At the south end of downtown Seattle, several intersections with transit service
would operate at LOS E or LOS F during peak hours. These locations include
First Avenue S. at S. Atlantic Streets and Fourth Avenue S. at S. Royal Brougham
Way. With the 2015 Existing Viaduct, a number of intersections are anticipated to
operate at acceptable levels of service but with queues expected to spill back and
affect SR 99 mainline traffic. For example, traffic on the northbound SR 99
off-ramp to Seneca Street, which includes substantial bus volumes from

West Seattle, is anticipated to spill back from the intersection of Seneca Street at
First Avenue onto SR 99, causing delays along SR 99.

In the central section of downtown Seattle, First Avenue at Columbia Street in the
PM peak would operate at LOS F. This location would have extensive bus
volumes accessing the on-ramp to SR 99. In the north end of the project corridor
several locations with bus service would operate at LOS E or LOS F. Examples
include West Mercer Street at Elliott Avenue N. (LOS E in AM peak and LOS F in
PM peak), Aurora Avenue northbound at Denny Way (LOS F in PM peak), and
Westlake Avenue N. at Mercer Street (LOS F in PM peak). However, the
intersection of W. Mercer Street at Elliott Avenue N. includes northbound and
southbound BAT lanes on Elliott Avenue; therefore, the intersection LOS for
transit operations may not be as severe as for general-purpose travel.

4.7 Freight

The state of Washington classifies freight routes according to the number of tons
of cargo carried on them. Truck freight tonnage on interstate highways, state
routes, and Seattle streets is shown in Exhibit 4-34.

The City designates all arterials as truck streets. Certain arterials are classified as
Major Truck Streets. By policy, the City will “monitor these streets and make
operating, design, access and/or service changes, as well as capital investments, to
accommodate trucks and to preserve and improve commercial transportation
mobility and access on these major truck streets.” Seattle’s Major Truck Streets
within the study area are shown on Exhibit 4-35. SR 99 is designated as a

Major Truck Street, as are all or portions of 15" Avenue W., Elliott Avenue,
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Western Avenue, Broad Street, Mercer Street, Valley Street, Westlake Avenue N.,

East Marginal Way S., First Avenue S., Fourth Avenue S., Sixth Avenue S.,

Airport Way S., S. Spokane Street, S. Lander Street, S. Royal Brougham Way, and

Alaskan Way.

Exhibit 4-34. Freight Tonnage Designations for State and City Routes

Route Name Segment Classification
I-5 Oregon border to Canadian border T-1
I-5 Express lanes T-1
1-90 Fourth Avenue to Idaho border T-1
SR 99 East Marginal Way S. to Elliott Avenue T-1
(includes Alaskan Way Viaduct)
SR 99 Elliott Avenue to Green Lake Way T-2
(includes Battery Street Tunnel)
SR 519 1-90 to Seattle Ferry Terminal T-2
West Seattle Delridge Way S.W. to I-5/Columbian Way T-1
Bridge
First Avenue S. East Marginal Way S. to Alaskan Way Viaduct ramps T-2
Fourth Avenue Yesler Way to Denny Way T-2
Fourth Avenue S. East Marginal Way S. to Airport Way S. T-1
Fourth Avenue S. Airport Way S. to Yesler Way T-2
Alaskan Way S. East Marginal Way S. to S. Royal Brougham Way T-2
Alaskan Way S. Columbia Street to Broad Street T-2
Elliott Avenue W. | W. Denny Way to W. Galer Street T-2

Source: WSDOT 2008.

Note: Classification: T-1=more than 10 million tons per year; T-2 = 4 million to 10 million tons per year.

4.7.1

Weight and Height Restrictions

Following the Nisqually earthquake of February 2001, weight restrictions were
established to prohibit vehicles over 10,000 pounds from using the two left lanes

on each level of the viaduct. In addition, vehicles with a gross weight of more
than 105,500 pounds are prohibited. These restrictions remain in place today.
These restrictions also limit the use of the southbound exit to First Avenue S.,
which is located on the left side of the roadway. Further deterioration of the
viaduct structure could lead to further restrictions.

There is a height restriction of 14 feet 6 inches for the Battery Street Tunnel.

4.7.2  Alternate Truck Routes in the Alaskan Way Viaduct Corridor

In case of congestion, incidents, or lack of access to the Alaskan Way Viaduct,
different types of trucks have different alternate route options. Oversized or
overweight trucks are limited to the designated over-legal route along
Alaskan Way and Broad Street, or I-5. For the downtown traffic control zone,

trucks 30 feet or taller are precluded from using city streets in the downtown area

SR 99: Alaskan Way Viaduct Replacement Project
Transportation Discipline Report

Final EIS

July 2011




north of S. King Street from 7:00 a.m. to 7:00 p.m. daily, and therefore have the
same options to use Alaskan Way and Broad Street or I-5 instead of the viaduct.
The downtown traffic control zone is shown on Exhibit 4-35. Trucks shorter than
30 feet have the option to divert to city streets to get through the downtown area.

The Alaskan Way surface street presents some challenges as a truck route.
Alaskan Way contains a number of unsignalized intersections along the central
waterfront, where pedestrians can cross at random, rather than be controlled by
traffic signals. This can increase the unpredictability of pedestrian crossings, and
increase delay for all vehicles. The at-grade rail crossing at Alaskan Way and
Broad Street also increases delay for trucks when they must wait for crossing
trains.

I-5 also has some drawbacks as a truck route for truckers passing through
downtown Seattle. Heavy congestion persists for much of the day. Frequent on-
and off-ramps and heavy entering and exiting volumes make truck travel
particularly difficult and require trucks to change lanes frequently to make a
through-movement. The Port of Seattle has identified access to and from the
north on I-5 as an important issue resulting from congestion and poor operations
on I-5 through downtown Seattle.

4.7.3  Freight and Commercial Traffic

Truck volume and classification counts were collected by video along the SR 99
corridor in downtown Seattle in June 2006. As shown in Exhibit 4-36, an
estimated 3,720 trucks use the Alaskan Way Viaduct through central Seattle on a
typical weekday. This includes single-unit trucks, combination trucks, and tanker
(liquid transport) trucks. Garbage trucks and concrete trucks were classified as
single-unit trucks.

4.7.3.1 Travel Patterns

South of downtown, 10 percent of southbound trucks (180 trucks) exit the
corridor, and 17 percent of northbound trucks (310 trucks) enter the corridor at
the First Avenue S. ramps. The lower southbound ramp volumes may be
partially due to weight restrictions currently in place for the southbound outside
lane, which limits access to the left-side off-ramp. Note, however, that mainline
truck volumes are balanced (1,870 northbound and 1,850 southbound), which
could indicate that trips displaced from the southbound off-ramp by these weight
restrictions may be continuing to use the corridor, but exiting farther to the south.
The majority of truck trips south of downtown continue south to East Marginal
Way S. or West Seattle/Harbor Island.
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North of downtown, the Elliott/Western ramps provide access to the Ballard/
Interbay industrial area (via 15" Avenue N.W.), as well as other areas northwest
of downtown. A large share of truck traffic uses the Elliott/Western ramps,
though a majority of trucks continue north on SR 99 through the Battery Street
Tunnel. A smaller share of traffic accesses downtown directly using the
Columbia/Seneca Street ramps. Northbound, 11 percent of trucks (210 trucks) exit
SR 99 at Seneca Street, 37 percent (700 trucks) exit to Western Avenue, and

51 percent (960 trucks) continue through the Battery Street Tunnel. Southbound,
47 percent of trucks (870 trucks) access the viaduct through the Battery Street
Tunnel, 42 percent (780 trucks) via the Elliott Avenue on-ramp, and 11 percent
(200 trucks) use the Columbia Street on-ramp.

4.7.3.2 Classification of Truck Types

The composition of trucks on the viaduct along the central waterfront is
approximately 88 percent single-unit trucks, 9 percent combination trucks, and
3 percent tanker trucks (single and combination units). A higher share of
combination and tanker trucks use the Elliott/Western corridor, hence the
composition in the Battery Street Tunnel is 93 percent single units, 6 percent
combination trucks, and 1 percent tankers.

4.7.3.3 Tanker/Liquid Transport Trucks

Between 80 and 100 tanker trucks are estimated to use the SR 99 corridor each day
(40 to 50 per direction). The share of these trucks that are hauling hazardous,
combustible, or flammable materials is unknown. However, approximately

15 percent of tankers on the viaduct were observed using the Battery Street
Tunnel, where hazardous materials are prohibited. An additional 15 percent of
tanker trucks, some of which may carry hazardous cargo, use the viaduct during
times when hazardous cargos are prohibited anywhere on the viaduct between
7:00 and 9:00 a.m. and between 4:00 and 6:00 p.m. Up to 70 percent of the
observed tanker truck volumes—55 to 70 tankers per day —could therefore be
legally carrying hazardous loads on the viaduct.

4.7.3.4 Hourly Truck Volumes

Unlike overall traffic volumes, which peak during the morning and evening
commutes, truck volumes peak during the midday and afternoon. Exhibit 4-37
shows hourly truck volumes on the viaduct between the First Avenue S. ramps
and Columbia/Seneca Street ramps (this is the busiest segment of the corridor).
Northbound truck volumes are quite steady, generally ranging between 100 and
150 trucks per hour between 6:00 a.m. and 8:00 p.m. They peak at 155 trucks
per hour between 2:00 p.m. and 3:00 p.m. Southbound truck traffic peaks more
sharply, meaning higher volumes, but for fewer hours. Southbound truck
volumes don’t reach 100 trucks per hour until 9:00 a.m., and fall below that
threshold by 6:00 p.m. Peak volumes do, however, range from 150 to 200 trucks
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per hour between 11:00 a.m. and 5:00 p.m., peaking at 205 trucks between
3:00 p.m. and 4:00 p.m. Use of the viaduct by trucks at other times is low.

Exhibit 4-37. Hourly Truck Volumes on the Alaskan Way Viaduct (Midtown)
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4,735 Freight Access

Within the project area, SR 99 serves areas that generate substantial freight and
truck traffic. Exhibit 4-38 shows the boundaries of the Duwamish/SODO
manufacturing and industrial area and the BINMIC, as determined by the City.
In addition to the industrial areas, trucks using this portion of the SR 99 corridor
are destined to consumer markets throughout Seattle and the region.

The southern portion of the study area falls within the Duwamish/SODO
manufacturing and industrial area. In addition, freight using the viaduct is often
destined for the BINMIC area. Light industrial and warehouse uses north and
south of downtown Seattle also generate substantial truck traffic. Historically,
freight-related businesses have clustered north and south of downtown Seattle to
be near both marine and railroad access.

4.7.3.5.1 Duwamish Industrial Area

The Duwamish Manufacturing and Industrial Center stretches over 3,981 acres
from the area south of downtown Seattle, following the Duwamish River to
unincorporated King County south of the Seattle city limits. It includes Boeing's
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Plant 2, much of the Port of Seattle, and almost 1,900 businesses just within the
Seattle city limits. In 2008, approximately 65,300 employees worked in the
Duwamish Manufacturing and Industrial Center (City of Seattle 2009a).

Marine access to the Duwamish industrial area is provided through the Port of
Seattle and along the Duwamish Waterway. Railroad access is provided at the
BNSF SIG and North SIG and UPRR Argo Railyards.

Highway access from this area to I-5 is provided by SR 519 from Fourth

Avenue S., at S. Spokane Street from Sixth Avenue S. and the S. Spokane Street
surface route, and at S. Industrial Way. Alternate access routes to I-5 south
include SR 99 to SR 599, SR 99 to SR 509 and SR 518, and Airport Road S. Access
to I-90 is provided from Fourth Avenue S. at SR 519 or from S. Spokane Street and
from I-5 to I-90.

Freight trips in the North Duwamish area, including port-related trips, must
share the street system with other uses, including stadium event and ferry access
traffic—both of which can overwhelm the street network at times. Roads and rail
lines intersect at many locations, and rail traffic preempts use of the roadway
when train activity is present. Because trains are assembled at rail switching
yards in the area, some train activity consists of switching movements that can
block intersections for an extended time. This causes truckers to rely heavily on
existing grade-separated facilities to avoid conflicts with rail or heavy traffic
conflicts. These facilities include the Alaskan Way Viaduct, the S. Spokane Street
Viaduct, and overpasses on Airport Way S., First Avenue S., and Fourth

Avenue S. Phase 1 of the SR 519 Intermodal Access Project added a new grade
separation at S. Atlantic Street to provide grade-separated access in the eastbound
direction between First Avenue S. and Fourth Avenue S., I-90, and I-5. Phase 2 of
the SR 519 Intermodal Access Project, completed in Spring 2010, added a
corresponding westbound connection.

4.7.3.5.2 Ballard Interbay Northend Manufacturing and Industrial Center

The BINMIC comprises 866 acres, with over 650 businesses employing
approximately 14,500 employees in 2008 (City of Seattle 2009a). Many of these
businesses are located in this area due to its marine access. Commercial fishing
and marine-related businesses such as ship repair are located here. In 2005,

31 percent of employment in the BINMIC was in manufacturing; 14 percent in
wholesale trade (including warehousing), transportation, and utilities; and

13 percent in construction/resources (including fishing). Most BINMIC
businesses are small businesses employing 40 or fewer employees. Railcar
storage and switching is provided at the BNSF Balmer Yard. Access to BINMIC
businesses is provided at the Ballard Terminal Railroad Company, via the railcar
distribution and interchange operations located along Shilshole Avenue N.W. on
the north side of the Lake Washington Ship Canal. The Port of Seattle also has
facilities in the area at Terminals 86 and 91 and Fishermen’s Terminal.
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The BINMIC is not served directly by the regional highway system. The primary
access to regional freeways and industrial areas south of Seattle is via

15" Avenue W., connecting to SR 99 via the Elliott/Western ramps. Alternate
routes include 15 Avenue W. or Nickerson Street and Westlake Avenue N. to

N. Mercer Street and I-5; however, Mercer Street and I-5 provide a less direct and
more congested route during most workdays. Freight generators in Ballard also
use arterial east-west streets in Ballard and Fremont to access SR 99, including
Leary Way and N. 39t Street, which is not designated as a Major Truck Street by
the City. Trucks traveling to the north that begin their trip in the Ballard/Interbay
area use 15t Avenue N.W. to Holman Road, then east to I-5. N.E. 85t Street also
provides a connection to I-5 for freight.

4.7.3.5.3 Port of Seattle and Intermodal Railyards

The Port of Seattle is one of the largest west coast cargo centers, serving as the
entry and exit point for marine cargo to and from the Pacific Rim and Alaska.
Exhibit 4-39 shows Port of Seattle facilities, including marine cargo terminals at
Harbor Island and the Southwest Harbor (Terminals 5 and 18), along Alaskan
Way in the Southeast Harbor (Terminals 25, 30, 37, and 46), and in the Interbay
area north of the study area (Terminals 86 and 91). Terminal 91 is used for
processing cargo as well as for staging cruise ships. The BNSF and UPRR Argo
railyards are also shown in Exhibit 4-39.

Most of the freight shipped through the port is in intermodal containers that are
transferred to or from railcars or trucks on the dock. The Port of Seattle's
container terminals are Terminals 5, 18, 25, 30, and 46. Terminals 25, 30, and 46
are all accessed from East Marginal Way S. between S. Atlantic Street and

S. Hanford Street. Terminal 18 on Harbor Island and Terminal 5 in West Seattle
are accessed from S. Spokane Street. Terminals 5 and 18 have been upgraded
over the past decade to include on-dock rail facilities. Some of the containers are
shuttled (called “drayed”) by truck to or from the BNSF or UPRR Argo railyards
accessed from East Marginal Way S. to be transferred to or from railcars remotely.

Trucks entering or leaving Terminals 5 and 18 use the S. Spokane Street Viaduct
to reach I-5, but use surface-level S. Spokane Street to get to and from Duwamish
locations since there are no connections from the S. Spokane Street Viaduct to the
south on SR 99.

Terminals located along the Southeast Harbor do not have on-dock rail facilities,
and when ships are unloaded at these terminals, those containers bound inland
by rail must be drayed between the terminal and the railyard. The primary dray
route is along East Marginal Way S. to S. Atlantic Street, under the Alaskan Way
Viaduct to the north entrance of the BNSF SIG Railyard. Other key truck arterials
in the north Duwamish area include West Marginal Way, Alaskan Way, and

S. Michigan and S. Hanford Streets.
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Bulk (non-containerized) grain shipments are made through Terminal 86, and
generally these loads arrive and leave via rail rather than by truck. Bulk cargo
also passes through Terminal 91, often as over-legal (oversized) vehicle loads that
must use designated over-legal routes to reach their landside destinations.
Alaskan Way surface street, Broad Street, and 15" Avenue W. are the streets used
for over-legal truck travel to and from the Interbay area.

The Port of Seattle gates are typically open between 7:00 a.m. and 5:00 p.m.
Arrival times at the gate are determined by businesses that ship through the port
and are affected by travel distance as well as the delivery schedule to regional
warehouse and distribution centers. Peak truck volumes usually occur between
7:00 and 9:00 a.m. as trucks arrive for their first morning trip, and then again
midday (12:30 to 2:30 p.m.). Most of the port gates are closed or partially closed
during the noon lunch hour, but trucks continue to arrive in the gate queue areas.

Freeway access to and from I-5 and I-90 are provided at SR 519 and at S. Spokane
Street from both the viaduct level and the surface roadway. Access to I-90 from
S. Spokane Street requires entering and exiting from I-5 in a bottleneck location.
Since I-5 is congested during much of the work day, alternate access to and from
I-5 is provided using SR 509 and SR 518, SR 99 and SR 599, or Airport Way S.

4.7.4 Peak Hour Travel Times for Freight Corridors

The following sections identify estimated travel times under 2015 Existing
Viaduct conditions for several popular freight corridors serving the study area.
These include the Ballard to S. Spokane Street (via Alaskan Way/Alaskan Way
Viaduct) corridor, the Northgate to Boeing Access Road (via I-5) and the Mercer
Street (I-5 to Elliott Avenue W.) corridors. Travel times are provided for the AM
and PM peak hours for the 2015 Existing Viaduct conditions as shown below in
Exhibit 4-40.

For the 2015 Existing Viaduct, data are provided for general-purpose traffic.
While trucks operate slightly slower than automobile traffic, particularly on
streets with signalized intersections, over a long corridor, the times are generally
close to those of general-purpose traffic.

4.74.1 Peak Hour Travel Times — Ballard to Spokane Street Corridor

This corridor serves truck traffic that may operate in the BINMIC, Interbay, and
SODO areas. During the AM peak hour, general-purpose travel times in this
corridor are estimated to be 16 minutes in the northbound direction and

19 minutes in the southbound direction. Travel times in the PM peak hour are
similar to the AM peak hour, except in the northbound direction, where travel
times increase to 21 minutes on this corridor. This reflects the trend of higher
congestion levels due to higher vehicle demand in the afternoon peak over the
morning peak.
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Exhibit 4-40. Travel Times Along Major Freight Travel Corridors

2015 Existing Viaduct
AM Peak Hour PM Peak Hour
(minutes) (minutes)

Ballard to Spokane Street (via Alaskan Way/Alaskan Way Viaduct)
Southbound 16 16
Northbound 19 21
Northgate to Boeing Access Road (via I-5)

Southbound 28 32
Northbound 28 30
Mercer Street (I-5 to Elliott Avenue W.)

Westbound 9 11
Eastbound 6 12

4.74.2 Peak Hour Travel Times — Northgate to Boeing Access Road Corridor

This corridor serves truck traffic that may be long-haul interstate traffic or trucks
making much shorter hauls but find it more advantageous to use I-5 over the

SR 99 corridor. During the AM peak hour, general-purpose travel times in this
corridor are estimated to be about 28 minutes in both directions. Travel times are
slightly higher in the PM peak hour.

4.74.3 Peak Hour Travel Times — Mercer Street Corridor

This corridor serves I-5 truck traffic that may use Mercer Street to access the
Seattle waterfront connecting to industrial areas in the Ballard and Interbay areas
or along the Seattle waterfront and points south via Alaskan Way and

East Marginal Way S. Travel times reflect the time it takes general-purpose traffic
to travel on Mercer Street from I-5 to Elliott Avenue W. and vice versa. During
the AM peak hour, general-purpose travel times in this corridor are estimated to
be about 9 minutes for the westbound direction and 6 minutes in the eastbound
direction. Travel times in the PM peak hour are higher, with westbound traffic
taking 11 minutes and eastbound traffic taking 12 minutes. The predominant
travel patterns in this corridor are westbound (I-5 to Elliott) in the morning and
eastbound (Elliott to I-5) in the afternoon and this is reflected in the travel time
data.

4.75 Railroads

BNSF Railway maintains two mainline tracks through the study area, paralleling
I-5 to the south and running between First and Fourth Avenues S., crossing

S. Spokane Street, S. Lander Street, S. Holgate Street, and S. Royal Brougham Way
(SR 519) at-grade. North of S. Royal Brougham Way is King Street Station and a
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tunnel under the downtown area that emerges north of the Pike Place Market and
follows the waterfront to points north. This route serves the Interbay switching
and engine maintenance and refueling yard, as well as the grain elevator at
Terminal 86. The BNSF mainline serves the I-5 corridor south to Long Beach,
California, and north to British Columbia, connecting to east-west tracks crossing
the Cascades at Everett, Auburn, and along the Columbia River. BNSF Railway
has agreements with the state, Amtrak, and Sound Transit to carry intercity and
regional commuter rail passenger trips that are accessed at King Street Station.
Passenger train switching and staging occur on switching tracks north and south
of SR 519.

UPRR maintains a single mainline track heading south from Seattle, using a
shared alignment with BNSF Railway until Tukwila. UPRR also serves the I-5
corridor and connects to east-west tracks at the Columbia River. The UPRR Argo
intermodal switching yard is south of S. Spokane Street. The capacity of the
combined UPRR and BNSF tracks is reduced due to operational conflicts caused
by the need for UPRR trains to cross the BNSF mainline to access the Argo
Railyard. Both the UPRR and BNSF tracks serving Terminals 5 and 18 cross

East Marginal Way S. at-grade, resulting in delays for heavy truck traffic in that
area.

The BNSF SIG and North SIG Railyards are located on the east side of SR 99,
south of S. Atlantic Street. These intermodal railyards are used to load cargo
containers (most of which arrive by sea at the port facilities on the west side of
SR 99) onto railcars and switch railcars to build freight trains. A switching track,
referred to as the tail track, extends north from the SIG Railyard, crossing

S. Atlantic Street and S. Royal Brougham Way. Switching operations at the SIG
Railyard have frequently blocked these streets near their intersections with
Alaskan Way S.

To help remedy these conflicts, as part of the S. Holgate Street to S. King Street
Viaduct Replacement Project, a grade separation from the BNSF tail track will
provide an h-shaped overcrossing that will extend from the S. Atlantic
Street/Colorado Avenue S. intersection to the S. Atlantic Street/East Marginal
Way S. intersection. This h-shaped overcrossing will provide a bypass for traffic
traveling along S. Atlantic Street when the tail track is blocked. The structure will
include an aerial connection with East Marginal Way S., providing increased
north-south mobility through the project area. In this new configuration, Alaskan
Way S. will connect to the structure and will include a southbound connection
from the central waterfront to East Marginal Way S. and eastbound S. Atlantic
Street east of the tail track. The facility will also provide other east-west traffic
connections (e.g., to I-90) for freight traveling between the container terminals,
railyards, and freeways. Two additional BNSF tracks pass through the Whatcom
Railyard on the west side of SR 99. One track that is used for train assembly
continues from the SIG Railyard north across S. Royal Brougham Way just west of

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Transportation Discipline Report 4-66
Final EIS



the viaduct, causing backups for trucks accessing port terminals along the
waterfront. To eliminate conflicts for trucks at this location, the connection
between the Whatcom Railyard and the SIG Railyard will be removed by the
S. Holgate Street to S. King Street Viaduct Replacement Project. In addition,
traffic signals, intelligent transportation systems, train crossing gates,
illumination, and signage will be added to help facilitate freight travel through
the area.

4.8 Parking

4.8.1 Parking Space Definitions

This assessment quantifies “public parking,” unless otherwise noted.

Public parking is defined as (1) parking spaces regulated by the City and (2) pay
parking lots from which money is collected by a private entity but parking spaces
are available to the public. Parking was grouped and summarized into three
main categories: short-term on-street parking, long-term on-street parking, and
off-street parking. Viaduct demolition poses a special case for which restricted
parking spaces are discussed.

4.8.1.1 On-Street Short-Term Parking

Existing short-term parking includes metered spaces (including pay stations) with
up to a 2-hour limit; passenger and commercial loading zones; and taxi, bus, and
police parking.

4.8.1.2 On-Street Long-Term Parking

On-street long-term parking includes 10-hour metered spaces plus unmetered,
unrestricted, on-street public parking. These types of spa